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Executive Summary 
Content 

Paradigm Transportation Solutions Limited (Paradigm) was retained to 
conduct this Transportation Impact Study (TIS) for a proposed 
residential development at 450 Rice Road in Welland, Niagara Region. 

The study aims to assess current traffic and the additional traffic 
generated by the proposed development, analyze the traffic impact on 
the adjacent roadway network and provide the municipality and owner 
with any improvements required to mitigate the identified effects of the 
site-generated traffic. 

Conclusions 

This study evaluates the impacts of background traffic growth and 
projects the impacts of the development with the construction of 139 
townhouse units.  Access to the site is proposed via a new driveway 
connection to Rice Road, located 195 metres north of the Rice Road 
and Quaker Road intersection. 

Full-build out of the development is projected to generate 
approximately 67 new vehicle trips during the weekday AM peak hour 
and 79 new vehicle trips during the weekday PM peak hour. A left-turn 
lane warrant analysis was conducted at the proposed development 
driveway to Rice Road and determined that a southbound left-turn lane 
is not warranted. 

The traffic analysis conducted as part of this assessment indicates that 
development volumes will result in minor increases in the surrounding 
study area intersection volumes under peak conditions, which should 
not be perceptible. 

Deficiencies currently exist at the intersection of Rice Road and 
Highway 20. Operations at this intersection are projected to degrade 
further as a result of the general growth in traffic to the area, 
independent of the development. Niagara Region has completed a 
Municipal Class Environmental Assessment Study to identify 
improvements to Merritt Road and Rice Road due to proposed 
developments in the Town of Pelham, the City of Thorold and the City 
of Welland. As part of the Class EA, to provide additional capacity 
improvements for the overall area, Merritt Road between Cataract 
Road and Highway 406 is recommended to be extended.  Through this 
extension, traffic volumes along Rice Road are projected to decrease 
by approximately 25%.  However, until this occurs, an interim 
improvement option would be to optimize the signal timings. 

Paradigm Transportation Solutions Limited | Page i 
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The all-way stop-controlled intersection of Rice Road and Quaker 
Road is also projected to experience increased demand due to the 
general traffic growth projected for the area. A traffic signal warrant 
analysis was conducted for this intersection to determine if projected 
traffic conditions would satisfy the warrants. However, the warrant 
criteria for signalization are not satisfied. To determine the extent of the 
queues created by the all-way stop configuration, a SimTraffic 
simulation was completed for the 2033 Total Horizon. 

Reviewing these results indicates that during the respective peak 
hours, a queue length of 51 metres is expected for the intersection's 
southbound approach. The proposed Driveway to Rice Road is 
approximately 195 metres north of the Rice Road and Quaker Road 
intersection; vehicle blockage is not projected to occur. 

Concerning the northbound approach, a queue length of 74 metres is 
projected during the weekday PM peak hour, which would block the 
Niagara Catholic School Board’s north Driveway.  It is noted, however, 
that the school board has two additional driveways, one to Quaker 
Road and an additional driveway to Rice Road, which the queue 
lengths will not impact.  As the property has multiple access points, 
access to/from the property is still available during peak congestion at 
Rice Road and Quaker Road intersection. Driver courtesy will also be 
expected to allow space in the queue for vehicles to/from the school 
board’s north Driveway. 

Given that the queue lengths will not impact adjacent 
intersections/major driveways, the increased delay is considered 
tolerable until the intersection is widened and upgraded to traffic 
control signals. 

Recommendations 

Based on the findings of this study, the following recommendations are 
identified: 

 The Region optimizes the traffic signal timings at the 
intersection of Rice Road with Highway 20 and Woodlawn 
Road as an interim solution until the preferred improvements as 
per the Merritt Road/Rice Road Class EA are implemented. 

Paradigm Transportation Solutions Limited | Page ii 
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1 Introduction 
1.1 Overview 

Paradigm Transportation Solutions Limited (Paradigm) was retained to 
conduct this Transportation Impact Study (TIS) for a proposed 
residential development at 450 Rice Road in Welland, Niagara Region. 
Figure 1.1 details the location of the subject development. 

The study aims to assess current traffic and the additional traffic 
generated by the proposed development, analyze the traffic impact on 
the adjacent roadway network and provide the municipality and owner 
with any improvements required to mitigate the identified effects of the 
site-generated traffic. 

More specifically, the scope of this study is to: 

 Forecast traffic from the proposed development; 
 Assign the projected volumes to the surrounding road network 

based on the existing traffic patterns at the driveway 
connections; 

 Assess total future traffic within the study area. The following 
horizons have been considered: Five (2033) Years after Full-
Build-OUt. 

 Identify operational concerns and any mitigation measures that 
may be required to improve operations and 

This report adhered to the terms of reference Paradigm and Niagara 
Region developed. Appendix A contains the pre-study consultation 
material. 

1.2 Study Area 

The study area intersections assessed in this study include: 

 Rice Road at Quaker Road (all-way stop) 
 Rice Road at Highway 20 (signalized) 
 Rice Road at Woodlawn Road (signalized) 
 One driveway connection 

Figure 1.1 illustrates the study area location. 

Paradigm Transportation Solutions Limited  |  Page 1 
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Figure 1.1: Location of Subject Site

Subject Site 

Location of 
Subject Site 

450 Rice Road, Welland - TIA Figure 1.1 240535 
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2 Existing Conditions 
2.1 Roadway Characteristics 

The roadways of interest within the study area include: 

 Rice Road (Regional Road 54) is a two-lane, 50 km/h arterial 
roadway under the jurisdiction of Niagara Region. No sidewalks 
or cycling lanes are provided on either side of the roadway 
adjacent to the proposed development. 

 Quaker Road is a two-lane, 50 km/h arterial roadway under the 
jurisdiction of the City of Welland. No sidewalks or cycling lanes 
are provided on either side of the roadway within the study area. 

 Woodlawn Road (Regional Road 41) is a two-lane road west 
of Rice Road and a four-lane road east of Rice Road.  The 
speed limit is 50 km/h and is an arterial road under the 
jurisdiction of the Niagara Region. Sidewalks are located on the 
south side of the road throughout the study area, while a 
sidewalk on the north side is located for the portion east of Rice 
Road. No cycling lanes are provided on either side of the 
roadway within the study area. 

 Highway 20 is a five-lane road west of Rice Road and a four-
lane road east of Rice Road.  The speed limit is 50 km/h and is 
an arterial road under the jurisdiction of the Niagara Region. 
Sidewalks are located on the north and south sides of the road 
for the section of Highway 20 west of Rice Road. No cycling 
lanes are provided on either side of the roadway within the 
study area. 

Figure 2.1 illustrates the study area's existing land configuration and 
traffic control. 

Paradigm Transportation Solutions Limited  |  Page 3 
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Figure 2.1: Existing Lane Configuration and Traffic Control

Subject Site 

Existing Lane Configuration and 
Traffic Control 

450 Rice Road, Welland - TIA Figure 2.1240535 
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2.2 Existing Transit Service 

Transit service in Welland is provided by Niagara Region Transit 
(NRT). NRT is the result of an effort from the Niagara Region and the 
12 local municipalities to connect all of Niagara by combining the 
existing Niagara Region Transit, Niagara Falls Transit, St. Catharines 
Transit, Welland Transit and Fort Erie Transit systems into one transit 
operator that began on January 1, 2023. 

NRT operates local transit routes within the city and regional services 
between various municipalities. The following routes, which provide 
connections with proximity to the subject site, are as follows: 

 502 Rice Road operates along Rice Road between Talbot Trail 
and Fitch Street. Headways are approximately 30 minutes. 
Service is provided Monday to Friday, approximately 6:00 AM to 
11:00 PM. 

Figure 2.2 illustrates the existing public transit network within the study 
area. The closest bus stops are approximately 750 metres south of the 
proposed development at the intersection of Rice Road and Talbot 
Trail. 
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Figure 2.2: Existing Transit Network

Existing 
Transit Network 

450 Rice Road, Welland - TIA Figure 2.2240535 
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2.3 Traffic Volumes 

Turning movement counts (TMC) quantify vehicle movement through 
the area to assess intersection operation. Existing traffic data at an 
intersection or road section forms the foundation for analysis. The 
counts are usually taken during peak periods at an intersection to 
complete the level of service analysis. Appendix B contains the traffic 
data utilized in this report. 

2.3.1 Traffic Data 

The Region provided existing traffic counts from August 2023 at the 
intersections of Rice Road with Highway 20 and Woodlawn Road. 
With respect to the intersection of Rice Road and Quaker Road, 
Paradigm completed traffic counts in September 2024. Table 2.1 
provides a summary of traffic count locations and dates. 

TABLE 2.1: TRAFFIC COUNT SUMMARY 

Intersection Count Date 
Rice Road at Quaker Road September 10, 2024 
Rice Road at Highway 20 August 9, 2023 
Rice Road at Woodlawn Road August 9, 2023 

2.3.2 Volume Adjustments and Balancing 

As several major intersections exist between the study area 
intersections, volume balancing has not been accounted for between 
the various intersections. 

Figure 2.3 illustrates the adjusted base year traffic volumes during the 
weekday AM and PM peak hours. 

Paradigm Transportation Solutions Limited  |  Page 7 
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Figure 2.3: Base Year Traffic Volumes
Weekday AM Peak Hour Weekday AM Peak Hour 
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3 Development Proposal Review 
3.1 Programme Elements 

The 1.26-hectare site will be developed into a residential development 
with 139 townhouse units. Vehicular access is proposed via a new 
driveway connection to Rice Road, located approximately 195 metres 
north of the Rice Road and Quaker Road intersection (curb return to 
curb return). The proposed development is anticipated to be fully built 
by 2028. 

Figure 3.1 illustrates the site plan. 
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Figure 3.1: Site Plan

Site 
Plan 

450 Rice Road, Welland - TIA Figure 3.1240535 
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3.2 Development Trip Generation 

Trip generation information is used to forecast the anticipated level of 
traffic activity because of the development. Trip generation for each 
land use type was summed to establish total site trip generation for the 
respective peak hours. 

The rate at which any development generates traffic depends upon 
several factors, such as size, location, and concentration of 
surrounding developments. To estimate the traffic volume generated 
by the development components, traffic projections were based on trip 
generation data published in the Institute for Transportation Engineer’s 
(ITE) Trip Generation Manual, 11th Edition1. The following land uses 
(LUC) have been used: 

 LUC 215 – Single Family Attached – Single-family attached 
housing includes any single-family housing unit that shares a 
wall with an adjoining dwelling unit, whether the walls are for 
living space, a vehicle garage, or storage space. The database 
for this land use includes duplexes (defined as a single structure 
with two distinct dwelling units, typically joined side-by-side and 
each with at least one outside entrance) and 
townhouses/rowhouses (defined as a single structure with three 
or more distinct dwelling units, joined side-by-side in a row and 
each with an outside entrance) 

The estimated total trip generation for the proposed development is 
displayed in Table 3.1, which indicates that 67 and 79 new vehicle 
trips are forecast to be generated during the AM and PM peak hours. 

TABLE 3.1: ESTIMATED TRIP GENERATION 

Use Units Trips 
Weekday AM Peak Weekday PM Peak 

Rate Enter Exit Total Rate Enter Exit Total 

LUC 215 - Single-Family 
Attached Housing 139 Total Eq. 17 50 67 Eq. 47 32 79 

Eq. T = 0.52(X) - 5.70 T = 0.60(X) - 3.93 

1 Trip Generation Eleventh Edition, Institute of Transportation Engineers, Washington 
D.C., 2021 
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3.3 Development Trip Distribution 

The directional distribution of traffic approaching and departing the 
development is a function of several variables: population densities, 
existing travel patterns, and the efficiency of the roadways leading to 
the site. Trip distribution for the proposed development was estimated 
based on a review of the existing trip patterns within the study area. 
Table 3.2 summarizes the trip distribution used in this study. 
Appendix C includes the calculations. 

TABLE 3.2: TRIP DISTRIBUTION 

Direction (To/From) Travel Route 
Percent 

Assigned To 
Route 

East 
Highway 20 

Quaker Road 
Woodlawn Road 

21% 
14% 
15% 

West 
Highway 20 

Quaker Road 
Woodlawn Road 

17% 
7% 
12% 

South Rice Road 14% 
Total 100% 

The trips projected from the proposed development have been 
assigned to the roadway network based on the trip distribution noted 
above. Figure 3.2 illustrates the trip assignment. 
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Figure 3.2: Site Trip Generation
Weekday AM Peak Hour Weekday AM Peak Hour 
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4 Future Conditions 
The following horizon years have been utilized to analyze future traffic 
conditions: 

 2033: Five Years after Full-Build Out 

4.1 Future Traffic Growth 

Traffic growth on area roadways is a function of the expected land 
development, economic activity, and demographic changes. A 
frequently used procedure estimates an annual percentage increase 
and applies that increase to the study area traffic volumes. An 
alternative approach is to identify estimated traffic generated by 
specific planned significant developments that would be expected to 
affect the project study area roadways. For this assessment, an 
annual percentage has been utilized. 

4.2.1 General Growth Rate 

Niagara Region has completed a Municipal Class Environmental 
Assessment Study to identify improvements to Merritt Road and Rice 
Road as a result of proposed developments in the Town of Pelham, 
the City of Thorold and the City of Welland.  Through the Class EA, 
growth rates along Rice Road and Quaker Road have been developed 
based on travel demand forecasting model output from the Region’s 
EMME model2. Utilizing this information, the following growth rates 
have been assumed: 

 Quaker Road – 3% Eastbound, 1.9% Westbound 
 Rice Road – 3% Northbound, 1.5% Southbound 

As the Class EA did not provide any growth projections for Woodlawn 
Road or Highway 20, a growth rate of 2% per annum has been utilized 
for these roadways. 

2 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, Transportation Assessment Report, 
February 2024 
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4.2.2 Background Developments 

The non-site traffic increase (background traffic) represents 
generalized traffic growth. The background traffic projections for the 
2033 horizon are illustrated in Figure 4.1. 

4.2.3 Total Projections 

The projected site-generated traffic volumes were added to the 
background projections to develop the total traffic volume. The total 
traffic projections for the 2033 horizon are illustrated in Figure 4.2. 

4.2 Roadway Improvements 

As part of the Class EA completed for Rice Road, the following 
improvements have been identified for the study area: 

 Rice Road Corridor 

• Five Lane Cross-Section 
 Rice Road at Quaker Road 

• Signalization of Intersection 

• Separate Left-Turn lanes for all approaches 

• Separate Right-Turn Lane for north and south approaches 
However, given that the timing of improvements for implementation is 
currently unknown, no roadway improvements have been considered 
as part of the analysis for future conditions. 
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Figure 4.1: 2033 Background Traffic Volumes
Weekday AM Peak Hour Weekday AM Peak Hour 
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Figure 4.2: 2033 Total Traffic Volumes
Weekday AM Peak Hour Weekday AM Peak Hour 
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5 Operational Assessment 
5.1 Level of Service Criteria 

Level of service (LOS) is used to denote the different operating 
conditions that occur on a given roadway segment under various traffic 
volume loads. It is a qualitative measure that indexes the operational 
qualities of a roadway segment or an intersection with designations 
ranging from A to F, with LOS A representing the best operating 
conditions and LOS F representing the worst operating conditions. 

For signalized intersections, the analysis considered the operation of 
each lane or lane group entering the intersection and the level of 
service for the overall conditions at the intersection. At signalized 
intersections, intersections with movements operating with a v/c ratio 
of 0.84 or less are classified as within capacity, a v/c ratio of 0.85-1.00 
as approaching capacity and a v/c ratio over 1.00 as exceeding 
capacity. 

For unsignalized intersections, the analysis assumes that traffic on the 
mainline is not affected by the traffic on the side streets. The level of 
service is only determined for left turns from the main street and all 
movements from the minor street. At unsignalized intersections, an 
overall LOS between A-C is classified as tolerable delays; an overall 
LOS D-E is classified as an increased delay and an overall LOS F is 
classified as Significant Delays. 

The evaluation criteria for analyzing intersections are based on the 
2010 Highway Capacity Manual (HCM)3. 

3 Transportation Research Board, Highway Capacity Manual, Washing, D.C. 2003. 
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5.2 Intersection Capacity Analysis 

Intersection capacity analyses were conducted at all intersections in 
the study area. Analyses were conducted for the Base Conditions and 
five years after build-out (2033). Optimization of signal timings has 
occurred between the various horizon years. 

Tables 5.1 through 5.4 summarize the capacity analyses for the study 
area intersections for all horizon years. The capacity analysis results 
are included in Appendix D. The following sub-sections outline the 
critical movements of the study area intersections. 

5.2.1 Rice Road at Highway 20 (Signalized) 

2024 Base Year Operations Approaching Capacity 
2033 Background Operations: 
2033 Total Operations 

Approaching Capacity 
Approaching Capacity 

At Rice Road and Highway 20, the eastbound shared through/right turn 
movement and westbound left turn movement is operating at LOS D 
with a v/c ratio of 0.88 during the weekday PM peak hour. 

Under the 2033 Background horizon, an additional delay is projected; 
however, no significant change in LOS is projected. It is noted that the 
v/c ratio for the eastbound shared through/right turn movement and 
westbound left turn movement is projected to increase to 0.95/0.94 
during the weekday PM peak hour. 

In terms of development traffic implications, similar levels of operation 
are generally expected under the 2033 Total conditions with only minor 
increases in delay resulting from site-generated traffic volumes. 

Critical Movements (V/C over 0.85) 

 Eastbound Shared Through/Right (2024 Base) 
 Westbound Left (2024 Base) 
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TABLE 5.1: RICE ROAD AT HIGHWAY 20 OPERATIONS 

d

Intersection Control 
Type Horizon MOE 

Direction / Movement / Approach 
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r 

1 - Rice Road at 
Highway 20 

TCS 2024 Base 
Year 

LOS 
Delay 
V/C 
Q 

C 
22 

0.00 
1 

D 
36 

0.83 
85 

D 
36 

0.83 
85 

D 
35 

C 
21 

0.63 
30 

B 
16 

0.36 
40 

B 
16 

0.36 
40 

B 
17 

B 
17 

0.13 
16 

B 
15 

0.00 
1 

B 
20 

0.36 
26 

B 
19 

B 
15 

0.00 
2 

B 
15 

0.00 
2 

B 
15 

0.00 
2 

B 
15 

C 
25 

TCS 2033 
Background 

LOS 
Delay 
V/C 
Q 

C 
21 

0.00 
1 

D 
40 

0.90 
113 

D 
40 

0.90 
113 

D 
40 

C 
30 

0.77 
52 

B 
15 

0.40 
46 

B 
15 

0.40 
46 

B 
19 

B 
19 

0.19 
21 

B 
17 

0.00 
1 

C 
29 

0.63 
69 

C 
27 

B 
17 

0.00 
3 

B 
17 

0.00 
3 

B 
17 

0.00 
3 

B 
17 

C 
29 

TCS 2033 Total 

LOS 
Delay 
V/C 
Q 

C 
21 

0.00 
1 

D 
40 

0.90 
114 

D 
40 

0.90 
114 

D 
40 

C 
31 

0.78 
54 

B 
15 

0.40 
46 

B 
15 

0.40 
46 

B 
19 

B 
20 

0.21 
23 

B 
17 

0.00 
1 

C 
30 

0.65 
79 

C 
28 
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0.00 
3 

B 
17 

0.00 
3 

B 
17 

0.00 
3 

B 
17 

C 
29 
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k 

H
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r

1 - Rice Road at 
Highway 20 

TCS 2024 Base 
Year 

LOS 
Delay 
V/C 
Q 

C 
20 

0.04 
4 

D 
36 

0.88 
111 

D 
36 

0.88 
111 

D 
36 

D 
39 

0.88 
93 

B 
11 

0.50 
59 

B 
11 

0.50 
59 

B 
19 

C 
27 

0.30 
29 

C 
22 

0.01 
5 

C 
26 

0.25 
22 

C 
26 

C 
23 

0.03 
7 

C 
23 

0.03 
7 

C 
23 

0.03 
7 

C 
23 

C 
26 

TCS 2033 
Background 

LOS 
Delay 
V/C 
Q 

B 
19 

0.06 
4 

D 
44 

0.95 
141 

D 
44 

0.95 
141 

D 
44 

D 
49 

0.94 
121 

A 
9 

0.53 
66 

A 
9 

0.53 
66 

C 
20 

D 
37 

0.49 
39 

C 
28 

0.02 
5 

C 
33 

0.33 
29 

C 
34 

C 
28 

0.04 
8 

C 
28 

0.04 
8 

C 
28 

0.04 
8 

C 
28 

C 
31 

TCS 2033 Total 

LOS 
Delay 
V/C 
Q 

B 
20 

0.06 
4 

D 
46 

0.96 
142 

D 
46 

0.96 
142 

D 
46 

D 
53 

0.95 
126 

A 
9 

0.53 
66 

A 
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0.53 
66 

C 
22 

D 
38 

0.52 
41 

C 
28 

0.02 
5 

C 
33 

0.34 
30 

C 
34 

C 
28 

0.05 
8 

C 
28 

0.05 
8 

C 
28 

0.05 
8 

C 
28 

C 
32 

MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout 
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control 
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control 
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5.2.2 Rice Road at Quaker Road (AWS) 

2024 Base Year Operations Tolerable Delays 
2033 Background Operations: 
2033 Total Operations 

Increased Delays 
Increased Delays 

At the intersection of Rice Road and Quaker Road, individual 
movements operate at LOS C or better during the weekday AM and 
PM peak hours. 

Under the 2033 Background horizon, increased delay is projected for 
the northbound approach, which is projected to operate at LOS D 
during the weekday PM peak hour. 

Regarding development traffic implications, increased delay is 
projected for the northbound approach, which is projected to operate at 
LOS E, and the southbound approach, which is projected to operate at 
LOS D during the weekday PM peak hour. 

Critical Movements (LOS D) 

 Northbound Movement (2033 Background) 
 Southbound Movement (2033 Total) 
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TABLE 5.2: RICE ROAD AT QUAKER ROAD OPERATIONS 
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Quaker Road 

AWS 2024 Base 
Year 

LOS 
Delay 
V/C 

A 
10 

0.13 

A 
10 

0.13 

A 
10 

0.13 

A 
10 

A 
10 

0.20 

A 
10 

0.20 

A 
10 

0.20 

A 
10 

B 
12 

0.45 

B 
12 

0.45 

B 
12 

0.45 

B 
12 

B 
13 

0.47 

B 
13 

0.47 

B 
13 

0.47 

B 
13 

AWS 2033 
Background 

LOS 
Delay 
V/C 

B 
11 

0.18 

B 
11 

0.18 

B 
11 

0.18 

B 
11 

B 
11 

0.26 

B 
11 

0.26 

B 
11 

0.26 

B 
11 

C 
17 

0.63 

C 
17 

0.63 

C 
17 

0.63 

C 
17 

C 
16 

0.58 

C 
16 

0.58 

C 
16 

0.58 

C 
16 

AWS 2033 Total 
LOS 
Delay 
V/C 

B 
11 

0.19 

B 
11 

0.19 

B 
11 

0.19 

B 
11 

B 
12 

0.27 
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12 

0.27 
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0.27 
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12 
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18 

0.65 
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0.65 

C 
18 

0.65 
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18 
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18 

0.64 
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0.64 
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0.64 
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18 
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2 - Rice Road at 
Quaker Road 

AWS 2024 Base 
Year 

LOS 
Delay 
V/C 

B 
10 

0.14 

B 
10 

0.14 

B 
10 

0.14 

B 
10 

B 
11 

0.20 

B 
11 

0.20 

B 
11 

0.20 

B 
11 

C 
16 

0.61 

C 
16 

0.61 

C 
16 

0.61 

C 
16 

B 
15 

0.57 

B 
15 

0.57 

B 
15 

0.57 

B 
15 

AWS 2033 
Background 

LOS 
Delay 
V/C 

B 
12 

0.20 

B 
12 

0.20 

B 
12 

0.20 

B 
12 

B 
12 

0.27 

B 
12 

0.27 

B 
12 

0.27 

B 
12 

D 
34 

0.87 

D 
34 

0.87 

D 
34 

0.87 

D 
34 

C 
22 

0.72 

C 
22 

0.72 

C 
22 

0.72 

C 
22 

PM

AWS 2033 Total 
LOS 
Delay 
V/C 

B 
12 

0.22 

B 
12 

0.22 

B 
12 

0.22 

B 
12 

B 
13 

0.29 

B 
13 

0.29 

B 
13 

0.29 

B 
13 

E 
43 

0.92 

E 
43 

0.92 

E 
43 

0.92 

E 
43 

D 
26 

0.77 

D 
26 

0.77 

D 
26 

0.77 

D 
26 

MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout 
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control 
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control 
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5.2.3 Rice Road at Woodlawn Road (Signalized) 

2024 Base Year Operations Within Capacity 
2033 Background Operations: 
2033 Total Operations 

Approaching Capacity 
Approaching Capacity 

At Rice Road and Woodlawn Road, individual movements are currently 
operating at LOS D or better with a v/c ratio no greater than 0.72 
during the weekday AM and PM peak hours. 

Under the 2033 Background horizon, an additional delay is projected; 
however, no significant change in LOS is projected.  It is noted that the 
v/c ratio for the westbound left turn movement is projected to increase 
to 0.89 during the weekday PM peak hour. 

In terms of development traffic implications, similar levels of operation 
are generally expected under the 2033 Total conditions with only minor 
increases in delay resulting from site-generated traffic volumes. 

Critical Movements (V/C over 0.85) 

 Westbound Left (2033 Background) 
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TABLE 5.3: RICE ROAD AT WOODLAWN ROAD OPERATIONS 

d

Intersection Control 
Type Horizon MOE 

Direction / Movement / Approach 
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3 - Rice Road at 
Woodlawn Road 

TCS 2024 Base 
Year 

LOS 
Delay 
V/C 
Q 

D 
35 

0.59 
33 

C 
33 

0.61 
41 

C 
33 

0.61 
41 

C 
33 

C 
22 

0.37 
21 

C 
22 

0.34 
37 

B 
19 

0.02 
0 

C 
22 

A 
10 

0.11 
11 

B 
12 

0.31 
50 

B 
10 

0.10 
10 

B 
11 

B 
15 

0.10 
12 

B 
17 

0.29 
43 

B 
17 

0.29 
43 

B 
17 

C 
22 

TCS 2033 
Background 

LOS 
Delay 
V/C 
Q 

D 
37 

0.64 
40 

C 
33 

0.66 
50 

C 
33 

0.66 
50 

C 
34 

0.00 

C 
22 

0.46 
25 

C 
21 

0.38 
44 

B 
19 

0.03 
0 

C 
21 

B 
11 

0.14 
14 

B 
15 

0.41 
68 

B 
12 

0.15 
14 

B 
13 

B 
18 

0.13 
14 

C 
21 

0.37 
49 

C 
21 

0.37 
49 

C 
20 

C 
23 

TCS 2033 Total 

LOS 
Delay 
V/C 
Q 

D 
37 

0.65 
40 

C 
33 

0.66 
50 

C 
33 

0.66 
50 

C 
34 

C 
22 

0.46 
25 

C 
21 

0.38 
44 

B 
19 

0.03 
1 

C 
21 

B 
11 

0.14 
14 

B 
15 

0.42 
68 

B 
12 

0.15 
14 

B 
13 

B 
18 

0.16 
16 

C 
21 

0.40 
52 

C 
21 

0.40 
52 

C 
21 

C 
23 
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 P
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k 

H
ou

r

3 - Rice Road at 
Woodlawn Road 

TCS 2024 Base 
Year 

LOS 
Delay 
V/C 
Q 

C 
33 

0.34 
19 

D 
37 

0.68 
48 

D 
37 

0.68 
48 

D 
37 

C 
29 

0.72 
49 

C 
26 

0.64 
86 

B 
19 

0.05 
5 

C 
27 

B 
13 

0.21 
15 

B 
14 

0.32 
49 

B 
12 

0.12 
10 

B 
13 

B 
20 

0.18 
19 

C 
28 

0.63 
91 

C 
28 

0.63 
91 

C 
27 

C 
26 

TCS 2033 
Background 

LOS 
Delay 
V/C 
Q 

C 
34 

0.41 
22 

D 
40 

0.76 
57 

D 
40 

0.76 
57 

D 
39 

D 
47 

0.89 
66 

C 
29 

0.74 
107 

B 
19 

0.06 
7 

C 
34 

B 
14 

0.31 
19 

B 
17 

0.42 
65 

B 
14 

0.19 
15 

B 
15 

C 
21 

0.23 
21 

C 
34 

0.74 
117 

C 
34 

0.74 
117 

C 
32 

C 
30 

TCS 2033 Total 

LOS 
Delay 
V/C 
Q 

C 
34 

0.45 
24 

D 
40 

0.76 
57 

D 
40 

0.76 
57 

D 
39 

D 
47 

0.89 
66 

C 
29 

0.74 
107 

B 
19 

0.06 
8 

C 
34 

B 
14 

0.32 
19 

B 
17 

0.43 
67 

B 
14 

0.19 
15 

B 
15 

C 
22 

0.24 
23 

C 
35 

0.76 
121 

C 
35 

0.76 
121 

C 
33 

C 
30 

MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout 
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control 
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control 
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5.2.4 Rice Road at Driveway 

2033 Total Operations Tolerable Delays 

Individual movements at Rice Road and the Driveway are forecast to 
operate at LOS C or better during the weekday peak hours for 2033, 
Total horizon. Delays from the site driveway are not expected to 
exceed 18 seconds. 
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TABLE 5.4: RICE ROAD AT DRIVEWAY OPERATIONS 
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Intersection 

4 - Rice Road at 
Driveway 

4 - Rice Road at 
Driveway 

Control Horizon MOE Type 

LOS 
2024 Base Delay 

TWSC Year V/C 
Q 

LOS 
2024 Base Delay 

TWSC Year V/C 
Q 
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Westbound Northbound Southbound 

B B B A A A A A A 
15 15 15 0 0 0 0 0 0 

0.13 0.13 0.25 0.25 0.01 0.01 
4 4 0 0 0 0 
C C C A A A A A A 
18 18 18 0 0 0 1 1 1 
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MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout 
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control 
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control 
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6 Mitigation 
As summarized in the analysis tables in the previous chapter, the 
signalized intersections within the study area are currently projected to 
experience operational deficiencies independent of the development. 

The analysis also identified that the development would have 
minimal impact on the study area's traffic conditions. 

6.1 Intersection Improvements 

The following section discusses the potential remedial measures that 
could be considered to accommodate better the forecast traffic 
volumes at the study area intersections. 

6.1.1 Rice Road at Highway 20 

With future growth in general traffic, the signalized intersection of Rice 
Road and Highway 20 will experience increased demand. 
Improvements to the signal timing could be provided as an interim 
solution. Ultimately, the future extension of Merrit Road between Rice 
Road and Cataract Road will be required to provide increased capacity 
through other alternative routes. Based on the Merritt Road/Rice Road 
Class EA estimates, volumes along Rice Road could be reduced by 
approximately 25%. 

6.1.2 Rice Road at Quaker Road 

With future growth in general traffic, the all-way stop-controlled 
intersection of Rice Road and Quaker Road will experience increased 
demand. 

A traffic signal warrant analysis was conducted for this intersection to 
determine if projected traffic conditions would satisfy the warrants. The 
weekday afternoon peak hour turning movement volume forecast was 
considered, and Traffic Signal Justification 7 from “Ontario Traffic 
Manual for Traffic Signals” was applied. This method estimates 
average hourly volumes for turning movement volumes based on a 
peak hour forecast. 

To apply this analysis method, the average hourly volumes are 
compared for the Minimum Vehicular Volume and Delay to cross-traffic 
criteria for traffic signal justification. The Ontario Traffic Manual (OTM) 
Book 12 dictates that minimum vehicular volume (1A and 1B) or the 
delay in crossing traffic warrant (2A and 2B) be met to 120% for traffic 
control signals to be warranted for existing intersections with forecast 
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traffic volumes. Table 6.1 summarizes the traffic signal warrant. 
Appendix E provides the warrant analysis worksheets for reference. 

TABLE 6.1: RICE AT QUAKER SIGNAL WARRANT SUMMARY 

Horizon Year 
Minimjum Vehicular Volume Delay to Cross Traffic 

120% 
Warranted All Approaches 

(1A) 
Minor Street 

Approaches (1B) 
Major Street 

Approaches (2A) 
Traffic Major 
Street (2B) 

2033 
Background 73% 242% 16% 295% No 

2033 
Total 77% 258% 16% 317% No 

The signal warrant analysis indicates that traffic control signals are not 
warranted at the intersection under 2033 Background or Total Horizon. 

A SimTraffic simulation has been completed for the queue created at 
the Rice Road and Quaker Road intersection to determine whether the 
queues would block an adjacent intersection or a major driveway 
connection. 

SimTraffic was utilized rather than Synchro in this assessment as 
microscopic models, such as Sim Traffic, individually track each 
vehicle in the traffic system through the model and collect 
comprehensive operational measures of effectiveness for every vehicle 
during each 0.1 seconds of the simulation. The analysis consisted of 
ten (10) iterations of sixty (60) minute simulations to forecast the delay 
per vehicle in seconds. Appendix F provides the SimTraffic results. 

Reviewing these results indicates that during the respective peak 
hours, a queue length of 51 metres is expected for the intersection's 
southbound approach. The proposed Driveway to Rice Road is 
approximately 195 metres north of the Rice Road and Quaker Road 
intersection; vehicle blockage is not projected to occur. 

Concerning the northbound approach, a queue length of 74 metres is 
projected during the weekday PM peak hour, which would block the 
Niagara Catholic School Board’s north Driveway.  It is noted, however, 
that the school board has two additional driveways, one to Quaker 
Road and an additional driveway to Rice Road, which the queue 
lengths will not impact.  As the property has multiple access points, 
access to/from the property is still available during peak congestion at 
the intersection of Rice Road and Quaker Road. Driver courtesy will 
also be expected to allow space in the queue for vehicles to/from the 
school board’s north Driveway. 
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6.2 Auxiliary Turn Lane Requirements 

A review of potential auxiliary turn lanes along Rice Road at the 
proposed development driveway connection has been assessed. 

6.2.1 Left-Turn Lane 

The proposed new unsignalized intersections with Rice Road were 
assessed to determine if the future traffic volumes warrant the 
installation of a left-turn lane along Rice Road. The warrants for left-
turn lanes follow the Ministry of Transportation's (MTO) Design 
Supplement to the Transportation Association of Canada (TAC) 
Geometric Design Guide for Canadian Roads (GDGCR) 4 

requirements, which provides guidance on the assessment of and/or 
need for auxiliary left-turn lanes at unsignalized intersections. The 
warrant analysis to determine if a left-turn lane is needed is based on 
the following criteria: 

 Design speed of the road (posted speed + 10 km/h5); 
 Advancing Volume; 
 Opposing Volume; and 
 Percent of advancing vehicles performing a left-turn maneuver. 

The percentages of left-turning vehicles in the approaching volume 
were rounded to the nearest five percent, as warrant nomographs are 
only provided for five percent increments. Table 6.2 summarizes the 
results of the left-turn lane warrant analysis. The results indicate an 
auxiliary left-turn lane is not warranted along Rice Road at the site 
driveway under the 2033 Total horizon. Appendix G provides the left-
turn lane nomographs. 

4 Transportation Association of Canada, MTO Design Supplement for TAC 
Geometric Design Guide for Canadian Roads – Appendix 9A, Ministry of 
Transportation of Ontario, 2023. 

5 Niagara Region, Schedule ‘C’ Municipal Class Environmental Assessment for 
Merritt Road (Regional Road 37) and Rice Road (Regional Road 54), Table 8-3, 
March 2024 
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TABLE 6.2: LEFT-TURN LANE WARRANT SUMMARY 

Rice Road at Driveway 
Approach Direction 
Design Speed 

Southbound 
60 km/h 

Horizon 2033 Total 
Peak Hour 
Advancing Volume 
Opposing Volumes 
Left Turning Traffic 
% of Left Turning Traffic 
Figure Used* 
Warranted 
Storage Length Required 

AM PM 
358 427 
389 510 
6 18 

1.7% 4.2% 
9A-7 (5%) 9A-7 (5%) 

No No 
- -

Based on MTO Design Supplement for TAC Geometric Design Guide for Canadian Road - 2023 
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6.2.2 Deceleration Right-Turn Lane 

Right turn lanes are exclusive vehicle lanes allowing a right turn 
movement to occur outside the through lane. Deceleration lanes are 
advantageous on higher-speed roads because the driver of a vehicle 
leaving the highway has no choice but to slow down on the through-
traffic lane if a deceleration lane is not provided. The failure to brake by 
the following drivers, because of a lack of alertness may result in rear-
end collisions. 

The Federal Highway Administration (FHWA) studied the safety impact 
of exclusive right turn lanes, and based on their review, collisions can 
be expected to decrease from 4% to 27%, depending on the 
circumstances. 6 The proposed new driveway to Rice Road were 
assessed to determine if the forecasted traffic volumes warrant 
installing a northbound right-turn lane along Rice Road. 
TAC GDGCR 7 details the requirements for auxiliary right-turn lanes 
and recommends a right-turn taper and/or a right-turn lane at 
unsignalized intersections when “the volume of decelerating or 
accelerating vehicles compared with the through traffic volume causes 
undue hazard.” 

MTO guidelines (Geometric Design Standards for Ontario Highways) 8 

note that right-turn lanes or tapers may be considered at channelized 
intersections where right-turn volumes exceed 60 vehicles per hour 
(vph) and where right-turning vehicles create a hazard or reduce 
capacity at the intersection. Although this guideline is noted for 
channelized intersections and the reference pertains to best practices 
at the time (1976), it provides a benchmark guideline for the volume of 
right-turning vehicles that may benefit from a right-turn lane. 

The northbound right-turning volumes at the proposed site driveway 
connection to Rice Road are less than 30 vehicles per peak hour under 
the 2033 Total horizon, equivalent to approximately one vehicle every 
two minutes over a peak hour. This turning movement is considered 
insignificant, accounting for less than 5% of the approaching volumes. 
As a result, the northbound right-turn movements are anticipated not to 
cause undue hazard, and an auxiliary right-turn lane is not 
recommended along Rice Road at the proposed site driveway to the 
development. 

6 Federal Highway Administration, Safety Effectiveness of Intersection Left-and 
Right-Turn Lanes. 

7 Transportation Association of Canada, Geometric Design Guide for Canadian 
Roads, 2017, p99. 

8 Geometric Design Standards for Ontario Highways, Ministry of Transportation, 
Surveys & Design Office, Chapter E7.2. 
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7 Conclusions and Recommendations 
7.1 Conclusions 

This study evaluates the impacts of background traffic growth and 
projects the impacts of the development with the construction of 139 
townhouse units.  Access to the site is proposed via a new driveway 
connection to Rice Road, located 195 metres north of the Rice Road 
and Quaker Road intersection. 

Full-build out of the development is projected to generate 
approximately 67 new vehicle trips during the weekday AM peak hour 
and 79 new vehicle trips during the weekday PM peak hour. A left-turn 
lane warrant analysis was conducted at the proposed development 
driveway to Rice Road and determined that a southbound left-turn lane 
is not warranted. 

The traffic analysis conducted as part of this assessment indicates that 
development volumes will result in minor increases in the surrounding 
study area intersection volumes under peak conditions, which should 
not be perceptible. 

Deficiencies currently exist at the intersection of Rice Road and 
Highway 20. Operations at this intersection are projected to degrade 
further as a result of the general growth in traffic to the area, 
independent of the development. Niagara Region has completed a 
Municipal Class Environmental Assessment Study to identify 
improvements to Merritt Road and Rice Road due to proposed 
developments in the Town of Pelham, the City of Thorold and the City 
of Welland. As part of the Class EA, to provide additional capacity 
improvements for the overall area, Merritt Road between Cataract 
Road and Highway 406 is recommended to be extended.  Through this 
extension, traffic volumes along Rice Road are projected to decrease 
by approximately 25%.  However, until this occurs, an interim 
improvement option would be to optimize the signal timings. 

The all-way stop-controlled intersection of Rice Road and Quaker 
Road is also projected to experience increased demand as a result of 
the general traffic growth project for the area. A traffic signal warrant 
analysis was conducted for this intersection to determine if projected 
traffic conditions would satisfy the warrants. However, the warrant 
criteria for signalization are not satisfied. To determine the extent of the 
queues created by the all-way stop configuration, a SimTraffic 
simulation was completed for the 2033 Total Horizon. 

Reviewing these results indicates that during the respective peak 
hours, a queue length of 51 metres is expected for the intersection's 
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southbound approach. The proposed Driveway to Rice Road is 
approximately 195 metres north of the Rice Road and Quaker Road 
intersection; vehicle blockage is not projected to occur. 

Concerning the northbound approach, a queue length of 74 metres is 
projected during the weekday PM peak hour, which would block the 
Niagara Catholic School Board’s north Driveway.  It is noted, however, 
that the school board has two additional driveways, one to Quaker 
Road and an additional driveway to Rice Road, which the queue 
lengths will not impact.  As the property has multiple access points, 
access to/from the property is still available during peak congestion at 
Rice Road and Quaker Road intersection. Driver courtesy will also be 
expected to allow space in the queue for vehicles to/from the school 
board’s north Driveway. 

Given that the queue lengths will not impact adjacent 
intersections/major driveways, the increased delay is considered 
tolerable until the intersection is widened and upgraded to traffic 
control signals. 

7.2 Recommendations 

Based on the findings of this study, the following recommendations are 
identified: 

 The Region optimizes the traffic signal timings at the 
intersection of Rice Road with Highway 20 and Woodlawn 
Road as an interim solution until the preferred improvements as 
per the Class EA are implemented. 
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Appendix A 
Terms of Reference 
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From: Dunsmore, Susan 
To: Adam Makarewicz 
Cc: Wilson, Josh; McGowan, Jake 
Subject: RE: 240535: 450 Rice Road, Welland - TIA Scope of Work 
Date: September 16, 2024 7:22:57 AM 
Attachments: image002.png 

image003.png 
image004.png 
image005.png 
image006.png 
image007.png 

Good Morning 

Transportation planning staff have reviewed the scope provided and have provided 
their comments in red below.  For regional traffic data please use the following link: 
https://www.niagararegion.ca/living/roads/permits/traffic-data-requests.aspx.  If the 
TIS requires improvements to Regional Roads or intersections the TIS is to include 
functional drawings for the improvements. 

If you require anything further please contact either Josh Wilson or myself at your 
convenience. 

Thank you 

Susan M. Dunsmore, P.Eng.
ACTING DIRECTOR, INFRASTRUCTURE PLANNING &DEVELOPMENT ENGINEERING
Niagara Region, 1815 Sir Isaac Brock Way, Thorold, ON, L2V 4T7 
P  : (905) 980 - 6000  ext. 3661
W : www.niagararegion.ca
E  : susan.dunsmore@niagararegion.ca 

From: Adam Makarewicz <amakarewicz@ptsl.com> 
Sent: Friday, September 6, 2024 10:39 AM 
To: Dunsmore, Susan <Susan.Dunsmore@niagararegion.ca> 
Subject: 240535: 450 Rice Road, Welland - TIA Scope of Work 

CAUTION EXTERNAL EMAIL: This email originated from outside of the Niagara Region 
email system. Use caution when clicking links or opening attachments unless you recognize 
the sender and know the content is safe. 

Hi Susan 

We’ve been retained to complete a traffic study for a proposed residential development on 
the east side of Rice Road and north of Quaker Road; the municipal address is 450 Rice 

mailto:Susan.Dunsmore@niagararegion.ca
mailto:amakarewicz@ptsl.com
mailto:Josh.Wilson@niagararegion.ca
mailto:Jake.McGowan@niagararegion.ca
https://www.niagararegion.ca/living/roads/permits/traffic-data-requests.aspx
mailto:susan.dunsmore@niagararegion.ca
https://urldefense.com/v3/__http:/www.facebook.com/niagararegion__;!!PiBYz-HF60VMVQ!WMzPqiCESysQDfdJQK__U8HvdrTaSHEejHbTQ50cUW6OA93SReEG5NShPv6ylYV6oiWGKmKRWUdcSLCiP-cbK4KFGVps$
https://urldefense.com/v3/__http:/twitter.com/niagararegion__;!!PiBYz-HF60VMVQ!WMzPqiCESysQDfdJQK__U8HvdrTaSHEejHbTQ50cUW6OA93SReEG5NShPv6ylYV6oiWGKmKRWUdcSLCiP-cbK_jFlvuO$
https://urldefense.com/v3/__http:/www.youtube.com/niagararegionca__;!!PiBYz-HF60VMVQ!WMzPqiCESysQDfdJQK__U8HvdrTaSHEejHbTQ50cUW6OA93SReEG5NShPv6ylYV6oiWGKmKRWUdcSLCiP-cbK5n7MVXX$
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Road in Welland, Ontario. 

The applicant proposes an Official Plan Amendment to develop the property with 139 
residential units (low-density) and 193 parking spaces. Vehicle access to the site is 
proposed through a new driveway connection to Rice Road, located at the northern limit of 
the property. 

It is understood that the Niagara Region has completed a Schedule C Municipal Class 
Environmental Assessment, including a detailed transportation assessment of Merritt Road 
(Regional Road 37) and Rice Road (Regional Road 54) in Pelham, Thorold, and Welland. 
Based on the completed EA, the preferred design is to widen Rice Road north of Quaker 
Road from a two-lane cross-section to a five-lane cross-section. Based on the pre-
consultation that has occurred for this development application, the Region has requested a 
Transportation Impact Assessment for the short-term condition where the road remains as 
a two-lane cross-section to determine what facilities/improvements will be required in the 
interim. 

Based on this, would the following scope of work be acceptable? 

We’ve been retained to complete a traffic study for a proposed residential development on 
the east side of Rice Road and north of Quaker Road; the municipal address is 450 Rice 
Road in Welland, Ontario. 

The applicant proposes an Official Plan Amendment to develop the property with 139 
residential units (low-density) and 193 parking spaces. Vehicle access to the site is 
proposed through a new driveway connection to Rice Road, located at the northern limit of 
the property. 

It is understood that the Niagara Region has completed a Schedule C Municipal Class 
Environmental Assessment, including a detailed transportation assessment of Merritt Road 
(Regional Road 37) and Rice Road (Regional Road 54) in Pelham, Thorold, and Welland. 
Based on the completed EA, the preferred design is to widen Rice Road north of Quaker 
Road from a two-lane cross-section to a five-lane cross-section. Based on the pre-
consultation that has occurred for this development application, the Region has requested a 
Transportation Impact Assessment for the short-term condition where the road remains as 
a two-lane cross-section to determine what facilities/improvements will be required in the 
interim. 

For further updates on the Environmental Assessment and the improvements along 
Rice Road, please refer to the EA webpage at: 
https://niagararegion.ca/projects/regional-road-37/ 

Based on this, would the following scope of work be acceptable? 

Scope of Work 
Study Area 

Rice Road at Quaker Road 
Proposed Development Driveway 
Rice Road at Highway 20 – TMC available August 2023 

https://niagararegion.ca/projects/regional-road-37/


 

 

 

 

   

   

 

   

  

  

 

   

 

   

 

   

 

 

 

Rice Road at Woodlawn Road – TMC available August 2023 

Peak Hours 
Weekday AM 
Weekday PM 

Traffic Data 
New Counts will be completed in September 2024. 

Horizon Years 
Existing Year (2024) 
At Full Buildout, a rough estimate of the buildout year should be identified in the 
TIS analysis because the study horizon is based on development’ buildout 
year. 
Five Years After Full Build-Out 

Analysis 
o Synchro 11 
o HCM 2000 

Background Traffic 
o Generalized growth rate will be based on the growth rates contained in the 

Merritt Road/Rice Road EA (2024-02-15) 
§ Quaker Road – 3% EB, 1.9% WB 
§ Rice Road – 3% NB, 1.5% SB 

Site Traffic Estimates 
o ITE Trip Generation (11th Edition) 

Site Traffic Distribution 
o Existing travel patterns based on Rice Road and Quaker Road count. 

Mitigation Assessment 
o Left-turn lane Warrants at Rice Road and Proposed Driveway 

Thanks, 

Adam J. Makarewicz 
Senior Project Manager, Associate 

5A-150 Pinebush Road, Cambridge ON, N1R 8J8 
p: 905.381.2229 x303 
e: amakarewicz@ptsl.com 
w: www.ptsl.com 

https://niagararegion.ca/projects/regional-road-37/pdf/appendix-a.pdf
mailto:amakarewicz@ptsl.com
https://urldefense.com/v3/__http:/www.ptsl.com/__;!!PiBYz-HF60VMVQ!T6-JPHY4-vObmeVgwCipsyK1OSs5m2UEzWC2IrN7eeNXDgRV1K3Kk_X4W95n243c4ICbIJSave0DcxJNiT21rdmeurXztw$


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

Location....... Highway 20 East @ Rice Road GeoID....... 00389 

Municipality. PELHAM Count Date. Wednesday, 09 August, 2023 

Traffic Cont. Traffic signal Count Time. 07:00 AM 09:00 AM 

Major Dir..... East west Peak Hour.. 08:00 AM 09:00 AM 

0 0Cyclists 

0 5 
Peds

0% 0% 
0

0 0 

0 5 

Highway 20 East 

3 0 0% 3 0 

509 11% 57 452 
0449 612396 53 12% 

N
1192 147 13 8% 160 0 

W E
0 1 0% 0 1 

1611S 
3 631 6% 40 591 

953 46 5% 999683 

0 51 6% 3 48 

Rice Road 

0 0 

9 

4 

Total 
Truck % 

2 2 

0% 0% 

Trucks 0 0 

Cars 2 2 

Peds 

Peds 

0 

197 

16 

8% 

213 

54 

4 

7% 

58 

1 

0 

0% 

1 

427 

362 

6 

2% 

368 

Cars 
Trucks 

Truck % 
Total 

Peds 
640 

0 
0 0 0 

Cyclists 

Tuesday, September 24, 2024 Page 1 of 1 



Turning Movements Report - PM Period 

Location....... Highway 20 East @ Rice Road GeoID....... 00389 

Municipality. PELHAM Count Date. Wednesday, 09 August, 2023 

Traffic Cont. Traffic signal Count Time. 03:00 PM 06:00 PM 

Major Dir..... East west Peak Hour.. 04:00 PM 05:00 PM 

0 0Cyclists 

4 17 
Peds

0% 0% 
0

0 0 

4 17 

Highway 20 East 

5 0 0% 5 0 

962 3% 31 931 
0865 1225835 30 3% 

N
1786 354 1 0% 355 0 

W E
0 6 0% 0 6 

2204S 
1 686 4% 28 658 

943 36 4% 979824 

1 132 0% 0 132 

Rice Road 

1 1 

33 

16 

Total 
Truck % 

7 5 

0% 0% 

Trucks 0 0 

Cars 7 5 

Peds 

Peds 

0 

491 

1 

0% 

492 

89 

1 

1% 

90 

6 

0 

0% 

6 

385 

281 

8 

3% 

289 

Cars 
Trucks 

Truck % 
Total 

Peds 
877 

3 
0 0 0 

Cyclists 
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Turning Movement Count Report 
Full Study 

Location............. Highway 20 East @ Rice Road 

Municipality....... PELHAM 

GeoID....... 00389 

Count Date....... Wednesday, 09 August, 2023 

Rice Road 

Cyclists 1 1 0 1 

195 

102 

38 28 36 93Total 
Peds

5% 0% 0% 2%Truck % 
1

2 0 0 2Trucks 
36 28 36 91Cars 

Highway 20 East 
38 2 5% 40 0 

5716 6% 295 5398 
068894761 299 6% 5060 

N 
11477 1789 01742 47 3% 

W E
1 29 0% 0 29 

13902S 
6 5761 4952 5% 269 4683 

6689 324 5% 7013 

2 780 3% 26 754 

Peds 

2524 601 24 1970 Cars
Peds 73 17 0 55 Trucks

7 
3% 3% 0% 3% Truck % 

2597 618 24 2025 Total 

2667 

Peds 5264 

9 
0 0 1 

Cyclists 

Tuesday, September 24, 2024 Page 1 of 1 



Turning Movement Count - Details Report
 (15 min) 

Location................. 

Municipality........... 

Count Date............ 

Highway 20 East @ Rice Road 

PELHAM 

Wednesday, August 09, 2023 

North Approach 

Rice Road 

South Approach 

Highway 20 East 

East Approach West Approach 

Time Period LT TH RT U-Turn TOT LT TH RT U-Turn TOT LT TH RT U-Turn TOT LT TH RT U-Turn TOT 

07:00 07:15 0 0 0 0 0 4 0 56 0 60 30 55 0 0 85 0 88 10 0 98 

07:15 07:30 0 0 0 0 0 3 0 72 0 75 30 71 1 0 102 0 115 13 0 128 

07:30 07:45 0 0 0 0 0 5 2 72 0 79 31 94 0 0 125 0 153 5 0 158 

07:45 08:00 0 0 1 0 1 10 0 87 0 97 39 113 3 0 155 1 131 12 0 144 

Hourly Total 0 0 1 0 1 22 2 287 0 311 130 333 4 0 467 1 487 40 0 528 

08:00 08:15 0 0 0 0 0 9 0 105 0 114 38 81 0 0 119 0 148 7 0 155 

08:15 08:30 0 0 2 0 2 10 0 81 0 91 39 116 1 0 156 0 166 11 0 177 

08:30 08:45 0 1 0 0 1 17 0 98 0 115 50 130 1 0 181 0 178 16 0 194 

08:45 09:00 0 1 0 0 1 22 1 84 0 107 33 122 1 0 156 1 139 17 0 157 

Hourly Total 0 2 2 0 4 58 1 368 0 427 160 449 3 0 612 1 631 51 0 683 

11:00 11:15 0 0 1 0 1 18 2 48 0 68 42 145 3 0 190 1 135 18 0 154 

11:15 11:30 0 1 2 0 3 17 0 49 0 66 31 119 0 0 150 0 144 22 0 166 

11:30 11:45 1 1 1 0 3 25 0 49 0 74 54 173 0 0 227 3 161 20 0 184 

11:45 12:00 0 0 2 0 2 25 0 67 0 92 49 155 1 0 205 1 174 32 0 207 

Hourly Total 1 2 6 0 9 85 2 213 0 300 176 592 4 0 772 5 614 92 0 711 

12:00 12:15 1 0 0 0 1 18 0 52 0 70 49 161 1 0 211 1 150 26 0 177 

12:15 12:30 4 0 2 0 6 20 3 51 0 74 36 158 4 0 198 2 154 30 0 186 

12:30 12:45 1 0 3 0 4 23 0 43 0 66 53 157 1 0 211 1 169 31 0 201 

12:45 13:00 3 0 1 0 4 35 3 54 0 92 45 170 0 0 215 1 152 30 0 183 

Hourly Total 9 0 6 0 15 96 6 200 0 302 183 646 6 0 835 5 625 117 0 747 

13:00 13:15 0 1 0 0 1 16 1 57 0 74 46 135 2 0 183 1 167 35 0 203 

13:15 13:30 2 2 2 0 6 20 0 53 0 73 48 157 4 0 209 0 176 25 0 201 

13:30 13:45 0 1 2 0 3 25 1 52 0 78 39 169 0 0 208 3 155 25 0 183 

13:45 14:00 4 3 0 0 7 28 1 41 0 70 61 138 1 0 200 1 154 32 0 187 

Hourly Total 6 7 4 0 17 89 3 203 0 295 194 599 7 0 800 5 652 117 0 774 

15:00 15:15 2 2 2 0 6 14 0 63 0 77 50 176 2 0 228 1 153 22 0 176 

15:15 15:30 1 1 2 0 4 19 0 46 0 65 62 180 1 0 243 1 132 28 0 161 

15:30 15:45 4 3 2 0 9 24 1 65 0 90 63 192 0 0 255 1 153 28 0 182 

15:45 16:00 1 0 1 0 2 20 2 55 0 77 67 214 3 0 284 0 163 32 0 195 

Hourly Total 8 6 7 0 21 77 3 229 0 309 242 762 6 0 1010 3 601 110 0 714 

16:00 16:15 1 3 1 0 5 20 1 95 0 116 71 203 3 0 277 1 193 36 0 230 
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Rice Road Highway 20 East 

North Approach South Approach East Approach West Approach 

Time Period LT TH RT U-Turn TOT LT TH RT U-Turn TOT LT TH RT U-Turn TOT LT TH RT U-Turn TOT 

16:15 16:30 2 0 1 0 3 22 2 68 0 92 91 217 2 0 310 1 180 32 0 213 

16:30 16:45 1 1 1 0 3 22 1 62 0 85 91 231 0 0 322 2 153 32 0 187 

16:45 17:00 0 1 4 0 5 26 2 64 0 92 102 214 0 0 316 2 160 32 0 194 

Hourly Total 4 5 7 0 16 90 6 289 0 385 355 865 5 0 1225 6 686 132 0 824 

17:00 17:15 2 2 0 0 4 27 0 64 0 91 90 214 2 0 306 1 166 27 0 194 

17:15 17:30 3 1 3 0 7 26 0 61 0 87 95 187 2 0 284 1 176 29 0 206 

17:30 17:45 1 1 1 0 3 15 1 66 0 82 90 232 1 0 323 1 175 35 0 211 

17:45 18:00 2 2 1 0 5 33 0 45 0 78 74 181 0 0 255 0 139 30 0 169 

Hourly Total 8 6 5 0 19 101 1 236 0 338 349 814 5 0 1168 3 656 121 0 780 

Grand Total 36 28 38 0 102 618 24 2025 0 2667 1789 5060 40 0 6889 29 4952 780 0 5761 

Truck % 0% 0% 5% 0% 2% 3% 0% 3% 0% 3% 3% 6% 5% 0% 5% 0% 5% 3% 0% 5% 
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Turning Movements Report - AM Period 

Location....... Rice Road @ Woodlawn Road GeoID....... 00265 

Municipality. WELLAND Count Date. Wednesday, 09 August, 2023 

Traffic Cont. Traffic signal Count Time. 07:00 AM 09:00 AM 

Major Dir..... East west Peak Hour.. 08:00 AM 09:00 AM 

0 1Cyclists 

33 379 
Peds

9% 2% 
4

3 8 

30 371 

Woodlawn Road 

27 0 0% 27 0 

229 4% 10 219 
0168 292161 7 4% 

N
681 92 5 5% 97 0 

W E
0 102 2% 2 100 

712S 
1 275 3% 7 268 

409 11 3% 420452 

0 75 0% 0 75 

Rice Road 

1 0 

570 

191 

Total 
Truck % 

10 148 

20% 7% 

Trucks 2 11 

Cars 8 137 

Peds 

Peds 

1 

304 

16 

5% 

320 

50 

1 

2% 

51 

244 

6 

2% 

250 

413 

111 

1 

1% 

112 

Cars 
Trucks 

Truck % 
Total 

Peds 
733 

6 
1 3 0 

Cyclists 
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Turning Movements Report - PM Period 

Location....... Rice Road @ Woodlawn Road GeoID....... 00265 

Municipality. WELLAND Count Date. Wednesday, 09 August, 2023 

Traffic Cont. Traffic signal Count Time. 03:00 PM 06:00 PM 

Major Dir..... East west Peak Hour.. 04:00 PM 05:00 PM 

0 5Cyclists 

59 352 
Peds

0% 1% 
3

0 5 

59 347 

Woodlawn Road 

54 0 0% 54 0 

495 1% 4 491 
0362 638359 3 1% 

N
908 218 4 2% 222 0 

W E
0 46 0% 0 46 

1145S 
0 307 1% 3 304 

501 6 1% 507413 

0 60 2% 1 59 

Rice Road 

0 4 

738 

386 

Total 
Truck % 

55 272 

0% 0% 

Trucks 0 1 

Cars 55 271 

Peds 

Peds 

0 

548 

6 

1% 

554 

77 

1 

1% 

78 

247 

5 

2% 

252 

471 

138 

3 

2% 

141 

Cars 
Trucks 

Truck % 
Total 

Peds 
1025 

5 
0 0 0 

Cyclists 
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Turning Movement Count Report 
Full Study 

Location............. Rice Road @ Woodlawn Road 

Municipality....... WELLAND 

GeoID....... 00265 

Count Date....... Wednesday, 09 August, 2023 

Rice Road 

Cyclists 1 7 0 24 

4766 

2230 

261 1622 347 2536Total 
Peds

2% 3% 2% 2%Truck % 
25

5 44 6 58Trucks 
256 1578 341 2478 

Woodlawn Road 

Cars 

295 4 1% 299 0 

2810 2% 68 2760 
035912000 38 2% 2038 

N 
6018 1254 21217 37 3% 

W E
1 434 3% 14 420 

7205S 
12 3208 2288 2% 44 2244 

3553 61 2% 3614 

0 486 2% 10 476 

Peds 

3271 504 1763 968 Cars
Peds 91 7 40 11 Trucks

5 
3% 1% 2% 1% Truck % 

3362 511 1803 979 Total 

3293 

Peds 6655 

27 
2 4 0 

Cyclists 
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Turning Movement Count - Details Report
 (15 min) 

Location................. 

Municipality........... 

Count Date............ 

Rice Road @ Woodlawn Road 

WELLAND 

Wednesday, August 09, 2023 

Rice Road Woodlawn Road 

North Approach South Approach East Approach West Approach 

Time Period LT TH RT U-Turn TOT LT TH RT U-Turn TOT LT TH RT U-Turn TOT LT TH RT U-Turn TOT 

07:00 07:15 4 15 2 0 21 7 32 17 0 56 15 14 3 0 32 12 38 6 0 56 

07:15 07:30 4 18 1 0 23 8 31 23 0 62 12 28 1 0 41 7 56 6 0 69 

07:30 07:45 6 34 1 0 41 15 60 24 0 99 16 25 4 0 45 10 68 15 0 93 

07:45 08:00 8 27 5 0 40 11 53 21 0 85 14 35 4 0 53 15 75 14 0 104 

Hourly Total 22 94 9 0 125 41 176 85 0 302 57 102 12 0 171 44 237 41 0 322 

08:00 08:15 9 42 2 0 53 11 66 18 0 95 19 37 5 0 61 34 66 18 0 118 

08:15 08:30 6 30 5 0 41 11 53 34 0 98 25 51 7 0 83 24 65 21 0 110 

08:30 08:45 12 35 3 0 50 15 69 34 0 118 26 43 6 0 75 17 60 14 0 91 

08:45 09:00 6 41 0 0 47 14 62 26 0 102 27 37 9 0 73 27 84 22 0 133 

Hourly Total 33 148 10 0 191 51 250 112 0 413 97 168 27 0 292 102 275 75 0 452 

11:00 11:15 8 51 8 0 67 14 40 31 0 85 31 63 8 0 102 14 55 12 0 81 

11:15 11:30 15 46 10 0 71 9 47 26 0 82 28 54 8 0 90 10 79 17 0 106 

11:30 11:45 17 47 5 0 69 19 47 38 0 104 33 52 12 0 97 11 67 15 0 93 

11:45 12:00 10 50 8 0 68 18 58 30 0 106 48 55 10 0 113 9 77 13 0 99 

Hourly Total 50 194 31 0 275 60 192 125 0 377 140 224 38 0 402 44 278 57 0 379 

12:00 12:15 9 36 13 0 58 14 54 37 0 105 34 69 8 0 111 15 97 12 0 124 

12:15 12:30 13 53 10 0 76 12 55 26 0 93 46 57 13 0 116 9 74 14 0 97 

12:30 12:45 7 51 5 0 63 19 64 32 0 115 42 47 14 0 103 21 88 17 0 126 

12:45 13:00 14 54 10 0 78 18 65 38 0 121 51 64 7 0 122 14 77 16 0 107 

Hourly Total 43 194 38 0 275 63 238 133 0 434 173 237 42 0 452 59 336 59 0 454 

13:00 13:15 12 55 15 0 82 22 50 31 0 103 50 63 13 0 126 14 70 19 0 103 

13:15 13:30 9 62 10 0 81 13 67 40 0 120 42 59 6 0 107 13 64 13 0 90 

13:30 13:45 10 57 8 0 75 13 56 38 0 107 38 64 7 0 109 22 72 8 0 102 

13:45 14:00 10 57 6 0 73 15 56 25 0 96 27 69 8 0 104 13 69 29 0 111 

Hourly Total 41 231 39 0 311 63 229 134 0 426 157 255 34 0 446 62 275 69 0 406 

15:00 15:15 12 51 4 0 67 20 51 41 0 112 51 82 12 0 145 10 74 8 0 92 

15:15 15:30 15 62 10 0 87 23 62 33 0 118 49 83 9 0 141 17 84 13 0 114 

15:30 15:45 18 60 6 0 84 18 51 34 0 103 56 67 10 0 133 8 71 11 0 90 

15:45 16:00 10 46 8 0 64 21 64 40 0 125 56 107 8 0 171 9 62 10 0 81 

Hourly Total 55 219 28 0 302 82 228 148 0 458 212 339 39 0 590 44 291 42 0 377 

16:00 16:15 15 67 14 0 96 21 61 41 0 123 54 70 15 0 139 9 65 16 0 90 
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Rice Road Woodlawn Road 

North Approach South Approach East Approach West Approach 

Time Period LT TH RT U-Turn TOT LT TH RT U-Turn TOT LT TH RT U-Turn TOT LT TH RT U-Turn TOT 

16:15 16:30 17 65 15 0 97 20 61 33 0 114 63 99 15 0 177 14 85 13 0 112 

16:30 16:45 13 77 14 0 104 16 59 36 0 111 64 92 12 0 168 8 74 19 0 101 

16:45 17:00 14 63 12 0 89 21 71 31 0 123 41 101 12 0 154 15 83 12 0 110 

Hourly Total 59 272 55 0 386 78 252 141 0 471 222 362 54 0 638 46 307 60 0 413 

17:00 17:15 13 69 12 0 94 27 79 34 0 140 39 86 5 0 130 5 59 16 0 80 

17:15 17:30 13 65 17 0 95 17 59 21 0 97 58 99 13 0 170 9 75 27 0 111 

17:30 17:45 9 57 9 0 75 21 53 22 0 96 48 72 16 0 136 10 83 17 0 110 

17:45 18:00 9 79 13 0 101 8 47 24 0 79 51 94 19 0 164 9 72 23 0 104 

Hourly Total 44 270 51 0 365 73 238 101 0 412 196 351 53 0 600 33 289 83 0 405 

Grand Total 347 1622 261 0 2230 511 1803 979 0 3293 1254 2038 299 0 3591 434 2288 486 0 3208 

Truck % 2% 3% 2% 0% 2% 1% 2% 1% 0% 2% 3% 2% 1% 0% 2% 3% 2% 2% 0% 2% 
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Paradigm Transportation Solutions Limited
5A-150 Pinebush Rd 

Cambridge, Ontario, Canada N1R 8J8 
519-896-3163 cbowness@ptsl.com 

Turning Movement Data 

Count Name: Rice Road & Quaker Road
Site Code: 240535 
Start Date: 09/10/2024
Page No: 1 

Start Time 
Left Thru 

Quaker Road 
Eastbound 

Right U-Turn Peds App.
Total Left Thru 

Quaker Road 
Westbound 

Right U-Turn Peds App.
Total Left Thru 

Rice Road 
Northbound 

Right U-Turn Peds App.
Total Left Thru 

Rice Road 
Southbound 

Right U-Turn Peds App.
Total Int. Total 

7:00 AM 
7:15 AM 
7:30 AM 
7:45 AM 

0 6 2 0 0 8 3 2 1 0 0 6 3 19 6 0 0 28 5 23 0 0 0 28 70 
1 3 6 0 0 10 5 3 3 0 0 11 6 47 10 0 0 63 5 24 1 0 0 30 114 
4 4 5 0 0 13 8 3 5 0 0 16 7 53 7 0 0 67 11 31 4 0 0 46 142 
6 5 0 0 0 11 3 6 7 0 0 16 7 53 10 0 0 70 12 49 5 0 0 66 163 

Hourly Total 11 18 13 0 0 42 19 14 16 0 0 49 23 172 33 0 0 228 33 127 10 0 0 170 489 
8:00 AM 
8:15 AM 
8:30 AM 
8:45 AM 

8 17 16 0 0 41 9 14 10 0 0 33 14 66 10 0 0 90 15 56 2 0 0 73 237 
4 7 7 0 0 18 14 5 12 0 0 31 5 57 10 0 0 72 8 75 1 0 1 84 205 
2 1 1 0 0 4 12 0 7 0 0 19 3 53 11 0 0 67 16 58 2 0 0 76 166 
3 1 5 0 0 9 18 3 13 0 0 34 2 56 14 0 0 72 16 56 4 0 1 76 191 

Hourly Total 17 26 29 0 0 72 53 22 42 0 0 117 24 232 45 0 0 301 55 245 9 0 2 309 799 
*** BREAK *** 

11:00 AM 
11:15 AM 
11:30 AM 
11:45 AM 

- - - - - - - - - - - - - - - - - - - - - - - - -
1 1 1 0 0 3 7 2 17 0 0 26 2 45 10 0 0 57 13 41 2 0 0 56 142 
1 2 1 0 0 4 10 1 12 0 0 23 5 57 15 0 0 77 17 47 0 0 0 64 168 
1 3 2 0 0 6 11 2 20 0 0 33 4 52 16 0 0 72 12 43 2 0 0 57 168 
2 3 3 0 0 8 12 2 20 0 0 34 9 51 7 0 0 67 14 31 1 0 0 46 155 

Hourly Total 5 9 7 0 0 21 40 7 69 0 0 116 20 205 48 0 0 273 56 162 5 0 0 223 633 
12:00 PM 
12:15 PM 
12:30 PM 
12:45 PM 

0 6 5 0 0 11 11 1 21 0 0 33 2 47 8 0 0 57 16 39 1 0 0 56 157 
1 2 2 0 0 5 12 2 13 0 0 27 8 61 13 0 0 82 19 61 2 0 0 82 196 
0 2 4 0 0 6 6 1 17 0 0 24 4 59 20 0 0 83 15 46 0 0 0 61 174 
0 1 6 0 0 7 16 5 8 0 0 29 3 45 13 0 0 61 12 56 3 0 0 71 168 

Hourly Total 1 11 17 0 0 29 45 9 59 0 0 113 17 212 54 0 0 283 62 202 6 0 0 270 695 
1:00 PM 
1:15 PM 
1:30 PM 
1:45 PM 

2 2 2 0 0 6 8 5 15 0 0 28 0 46 9 0 0 55 19 50 0 0 0 69 158 
2 3 1 0 0 6 13 2 20 0 0 35 1 48 9 0 0 58 16 51 1 0 0 68 167 
0 4 3 0 0 7 7 3 17 0 0 27 8 38 9 0 0 55 12 47 0 0 1 59 148 
3 3 0 0 0 6 14 2 13 0 0 29 3 37 10 0 0 50 18 49 1 0 0 68 153 

Hourly Total 7 12 6 0 0 25 42 12 65 0 0 119 12 169 37 0 0 218 65 197 2 0 1 264 626 
*** BREAK *** 

3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

- - - - - - - - - - - - - - - - - - - - - - - - -
3 1 4 0 0 8 19 3 16 0 0 38 4 63 12 0 0 79 16 46 0 0 0 62 187 
1 1 4 0 0 6 17 4 12 0 0 33 5 79 19 0 0 103 21 69 3 0 0 93 235 
1 3 5 0 0 9 15 5 17 0 0 37 5 90 31 0 1 126 18 57 2 0 0 77 249 
1 5 2 0 0 8 4 5 24 0 0 33 12 80 18 0 0 110 12 57 3 0 0 72 223 

Hourly Total 6 10 15 0 0 31 55 17 69 0 0 141 26 312 80 0 1 418 67 229 8 0 0 304 894 
4:00 PM 
4:15 PM 
4:30 PM 

6 3 11 0 0 20 14 8 6 0 0 28 7 69 16 0 0 92 15 64 2 0 0 81 221 
4 7 6 0 0 17 15 5 7 0 0 27 6 80 15 0 0 101 20 77 0 0 0 97 242 
2 8 4 0 0 14 17 8 5 0 0 30 7 93 21 0 0 121 8 66 6 0 0 80 245 
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4:45 PM 5 6 14 0 0 25 10 4 5 0 0 19 8 81 9 0 0 98 19 67 4 0 0 90 232 
Hourly Total 17 24 35 0 0 76 56 25 23 0 0 104 28 323 61 0 0 412 62 274 12 0 0 348 940 

5:00 PM 
5:15 PM 
5:30 PM 
5:45 PM 

2 6 9 0 0 17 11 4 19 0 0 34 5 67 10 0 0 82 12 78 2 0 0 92 225 
0 2 8 0 0 10 5 3 16 0 0 24 2 52 9 0 0 63 8 71 5 0 0 84 181 
1 3 3 0 0 7 12 2 11 0 0 25 2 78 7 0 0 87 8 61 2 0 0 71 190 
1 0 0 0 0 1 4 2 14 0 1 20 0 47 8 0 0 55 13 35 1 0 0 49 125 

Hourly Total 4 11 20 0 0 35 32 11 60 0 1 103 9 244 34 0 0 287 41 245 10 0 0 296 721 
6:00 PM 
6:15 PM 
6:30 PM 
6:45 PM 

0 5 2 0 0 7 8 3 10 0 0 21 1 42 8 0 0 51 14 50 3 0 0 67 146 
0 0 0 0 0 0 11 1 12 0 0 24 2 47 12 0 0 61 16 45 0 0 0 61 146 
1 1 0 0 0 2 3 1 13 0 0 17 1 41 4 0 0 46 10 38 1 0 0 49 114 
1 1 2 0 0 4 3 1 7 0 0 11 1 45 8 0 0 54 10 34 2 0 0 46 115 

Hourly Total 2 7 4 0 0 13 25 6 42 0 0 73 5 175 32 0 0 212 50 167 6 0 0 223 521 
Grand Total 70 128 146 0 0 344 367 123 445 0 1 935 164 2044 424 0 1 2632 491 1848 68 0 3 2407 6318 
Approach % 20.3 37.2 42.4 0.0 - - 39.3 13.2 47.6 0.0 - - 6.2 77.7 16.1 0.0 - - 20.4 76.8 2.8 0.0 - - -

Total % 1.1 2.0 2.3 0.0 - 5.4 5.8 1.9 7.0 0.0 - 14.8 2.6 32.4 6.7 0.0 - 41.7 7.8 29.2 1.1 0.0 - 38.1 -
Motorcycles 0 0 0 0 - 0 4 0 0 0 - 4 0 5 2 0 - 7 2 10 0 0 - 12 23 

% Motorcycles 0.0 0.0 0.0 - - 0.0 1.1 0.0 0.0 - - 0.4 0.0 0.2 0.5 - - 0.3 0.4 0.5 0.0 - - 0.5 0.4 
Cars & Light Goods 66 120 116 0 - 302 358 121 438 0 - 917 130 2007 408 0 - 2545 478 1798 64 0 - 2340 6104 

% Cars & Light
Goods 94.3 93.8 79.5 - - 87.8 97.5 98.4 98.4 - - 98.1 79.3 98.2 96.2 - - 96.7 97.4 97.3 94.1 - - 97.2 96.6 

Buses 1 3 3 0 - 7 1 1 3 0 - 5 5 11 9 0 - 25 8 17 3 0 - 28 65 
% Buses 1.4 2.3 2.1 - - 2.0 0.3 0.8 0.7 - - 0.5 3.0 0.5 2.1 - - 0.9 1.6 0.9 4.4 - - 1.2 1.0 

Single-Unit Trucks 3 0 24 0 - 27 4 1 4 0 - 9 29 15 4 0 - 48 2 18 1 0 - 21 105 
% Single-Unit

Trucks 4.3 0.0 16.4 - - 7.8 1.1 0.8 0.9 - - 1.0 17.7 0.7 0.9 - - 1.8 0.4 1.0 1.5 - - 0.9 1.7 

Articulated Trucks 0 0 3 0 - 3 0 0 0 0 - 0 0 6 0 0 - 6 1 5 0 0 - 6 15 
% Articulated 

Trucks 0.0 0.0 2.1 - - 0.9 0.0 0.0 0.0 - - 0.0 0.0 0.3 0.0 - - 0.2 0.2 0.3 0.0 - - 0.2 0.2 

Bicycles on Road 0 5 0 0 - 5 0 0 0 0 - 0 0 0 1 0 - 1 0 0 0 0 - 0 6 
% Bicycles on

Road 0.0 3.9 0.0 - - 1.5 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.2 - - 0.0 0.0 0.0 0.0 - - 0.0 0.1 

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 1 - -

% Bicycles on
Crosswalk - - - - - - - - - - 0.0 - - - - - 0.0 - - - - - 33.3 - -

Pedestrians - - - - 0 - - - - - 1 - - - - - 1 - - - - - 2 - -
% Pedestrians - - - - - - - - - - 100.0 - - - - - 100.0 - - - - - 66.7 - -



 

Paradigm Transportation Solutions Limited
5A-150 Pinebush Rd Count Name: Rice Road & Quaker Road

Site Code: 240535
Cambridge, Ontario, Canada N1R 8J8 Start Date: 09/10/2024

519-896-3163 cbowness@ptsl.com Page No: 3 

09/10/2024 7:00 AM
Ending At
09/10/2024 7:00 PM

Motorcycles
Cars & Light Goods
Buses
Single-Unit Trucks
Other

Rice Road [N]
Out In Total
5 12 17

2511 2340 4851
15 28 43
22 21 43
6 6 12
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Paradigm Transportation Solutions Limited
5A-150 Pinebush Rd 

Cambridge, Ontario, Canada N1R 8J8 
519-896-3163 cbowness@ptsl.com 

Turning Movement Peak Hour Data (8:00 AM) 

Count Name: Rice Road & Quaker Road
Site Code: 240535 
Start Date: 09/10/2024
Page No: 4 

Start Time 
Left Thru 

Quaker Road 
Eastbound 

Right U-Turn Peds App.
Total Left Thru 

Quaker Road 
Westbound 

Right U-Turn Peds App.
Total Left Thru 

Rice Road 
Northbound 

Right U-Turn Peds App.
Total Left Thru 

Rice Road 
Southbound 

Right U-Turn Peds App.
Total Int. Total 

8:00 AM 
8:15 AM 
8:30 AM 
8:45 AM 

8 17 16 0 0 41 9 14 10 0 0 33 14 66 10 0 0 90 15 56 2 0 0 73 237 
4 7 7 0 0 18 14 5 12 0 0 31 5 57 10 0 0 72 8 75 1 0 1 84 205 
2 1 1 0 0 4 12 0 7 0 0 19 3 53 11 0 0 67 16 58 2 0 0 76 166 
3 1 5 0 0 9 18 3 13 0 0 34 2 56 14 0 0 72 16 56 4 0 1 76 191 

Total 17 26 29 0 0 72 53 22 42 0 0 117 24 232 45 0 0 301 55 245 9 0 2 309 799 
Approach % 23.6 36.1 40.3 0.0 - - 45.3 18.8 35.9 0.0 - - 8.0 77.1 15.0 0.0 - - 17.8 79.3 2.9 0.0 - - -

Total % 2.1 3.3 3.6 0.0 - 9.0 6.6 2.8 5.3 0.0 - 14.6 3.0 29.0 5.6 0.0 - 37.7 6.9 30.7 1.1 0.0 - 38.7 -
PHF 0.531 0.382 0.453 0.000 - 0.439 0.736 0.393 0.808 0.000 - 0.860 0.429 0.879 0.804 0.000 - 0.836 0.859 0.817 0.563 0.000 - 0.920 0.843 

Motorcycles 0 0 0 0 - 0 1 0 0 0 - 1 0 0 0 0 - 0 1 0 0 0 - 1 2 
% Motorcycles 0.0 0.0 0.0 - - 0.0 1.9 0.0 0.0 - - 0.9 0.0 0.0 0.0 - - 0.0 1.8 0.0 0.0 - - 0.3 0.3 

Cars & Light Goods 17 24 24 0 - 65 52 21 41 0 - 114 21 229 43 0 - 293 51 235 7 0 - 293 765 
% Cars & Light

Goods 100.0 92.3 82.8 - - 90.3 98.1 95.5 97.6 - - 97.4 87.5 98.7 95.6 - - 97.3 92.7 95.9 77.8 - - 94.8 95.7 

Buses 0 2 3 0 - 5 0 1 0 0 - 1 1 3 2 0 - 6 3 6 2 0 - 11 23 
% Buses 0.0 7.7 10.3 - - 6.9 0.0 4.5 0.0 - - 0.9 4.2 1.3 4.4 - - 2.0 5.5 2.4 22.2 - - 3.6 2.9 

Single-Unit Trucks 0 0 2 0 - 2 0 0 1 0 - 1 2 0 0 0 - 2 0 4 0 0 - 4 9 
% Single-Unit

Trucks 0.0 0.0 6.9 - - 2.8 0.0 0.0 2.4 - - 0.9 8.3 0.0 0.0 - - 0.7 0.0 1.6 0.0 - - 1.3 1.1 

Articulated Trucks 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 
% Articulated 

Trucks 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 

Bicycles on Road 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 
% Bicycles on

Road 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles on
Crosswalk - - - - - - - - - - - - - - - - - - - - - - 0.0 - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 2 - -
% Pedestrians - - - - - - - - - - - - - - - - - - - - - - 100.0 - -
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Paradigm Transportation Solutions Limited
5A-150 Pinebush Rd Count Name: Rice Road & Quaker Road

Site Code: 240535
Cambridge, Ontario, Canada N1R 8J8 Start Date: 09/10/2024

519-896-3163 cbowness@ptsl.com Page No: 5 

Peak Hour Data

09/10/2024 8:00 AM
Ending At
09/10/2024 9:00 AM

Motorcycles
Cars & Light Goods
Buses
Single-Unit Trucks
Other

Rice Road [N]
Out In Total
0 1 1

287 293 580
3 11 14
1 4 5
0 0 0

291 309 600

0 0 1 0 0
7 235 51 0 0
2 6 3 0 0
0 4 0 0 0
0 0 0 0 2
9 245 55 0 2
R T L U P

126 0 0 7 118 1 O
ut

117 0 1 1 114 1 In

243 0 1 8 232 2

Total

Q
uaker R

oad [E]

R 42 0 1 0 41 0

T 22 0 0 1 21 0

L 53 0 0 0 52 1

U 0 0 0 0 0 0

P 0 0 0 0 0 0

1 0 1
311 293 604

9 6 15
6 2 8
0 0 0

327 301 628
Out In Total

Rice Road [S]

U L T R P
0 0 0 0 0
0 21 229 43 0
0 1 3 2 0
0 2 0 0 0
0 0 0 0 0
0 24 232 45 0

Q
ua

ke
r R

oa
d 

[W
] To

ta
l

0 11
4 9 4 0 12
7

In 0 65 5 2 0 72

O
ut 0 49 4 2 0 55

0 0 0 0 0 0 U

0 17 0 0 0 17 L

0 24 2 0 0 26 T

0 24 3 2 0 29 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (8:00 AM) 
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Paradigm Transportation Solutions Limited
5A-150 Pinebush Rd 

Cambridge, Ontario, Canada N1R 8J8 
519-896-3163 cbowness@ptsl.com 

Turning Movement Peak Hour Data (12:15 PM) 

Count Name: Rice Road & Quaker Road
Site Code: 240535 
Start Date: 09/10/2024
Page No: 6 

Start Time 
Left Thru 

Quaker Road 
Eastbound 

Right U-Turn Peds App.
Total Left Thru 

Quaker Road 
Westbound 

Right U-Turn Peds App.
Total Left Thru 

Rice Road 
Northbound 

Right U-Turn Peds App.
Total Left Thru 

Rice Road 
Southbound 

Right U-Turn Peds App.
Total Int. Total 

12:15 PM 
12:30 PM 
12:45 PM 
1:00 PM 

1 2 2 0 0 5 12 2 13 0 0 27 8 61 13 0 0 82 19 61 2 0 0 82 196 
0 2 4 0 0 6 6 1 17 0 0 24 4 59 20 0 0 83 15 46 0 0 0 61 174 
0 1 6 0 0 7 16 5 8 0 0 29 3 45 13 0 0 61 12 56 3 0 0 71 168 
2 2 2 0 0 6 8 5 15 0 0 28 0 46 9 0 0 55 19 50 0 0 0 69 158 

Total 3 7 14 0 0 24 42 13 53 0 0 108 15 211 55 0 0 281 65 213 5 0 0 283 696 
Approach % 12.5 29.2 58.3 0.0 - - 38.9 12.0 49.1 0.0 - - 5.3 75.1 19.6 0.0 - - 23.0 75.3 1.8 0.0 - - -

Total % 0.4 1.0 2.0 0.0 - 3.4 6.0 1.9 7.6 0.0 - 15.5 2.2 30.3 7.9 0.0 - 40.4 9.3 30.6 0.7 0.0 - 40.7 -
PHF 0.375 0.875 0.583 0.000 - 0.857 0.656 0.650 0.779 0.000 - 0.931 0.469 0.865 0.688 0.000 - 0.846 0.855 0.873 0.417 0.000 - 0.863 0.888 

Motorcycles 0 0 0 0 - 0 1 0 0 0 - 1 0 1 0 0 - 1 0 1 0 0 - 1 3 
% Motorcycles 0.0 0.0 0.0 - - 0.0 2.4 0.0 0.0 - - 0.9 0.0 0.5 0.0 - - 0.4 0.0 0.5 0.0 - - 0.4 0.4 

Cars & Light Goods 3 7 9 0 - 19 41 13 51 0 - 105 10 204 52 0 - 266 65 211 5 0 - 281 671 
% Cars & Light

Goods 100.0 100.0 64.3 - - 79.2 97.6 100.0 96.2 - - 97.2 66.7 96.7 94.5 - - 94.7 100.0 99.1 100.0 - - 99.3 96.4 

Buses 0 0 0 0 - 0 0 0 0 0 - 0 0 1 0 0 - 1 0 0 0 0 - 0 1 
% Buses 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.5 0.0 - - 0.4 0.0 0.0 0.0 - - 0.0 0.1 

Single-Unit Trucks 0 0 5 0 - 5 0 0 2 0 - 2 5 5 3 0 - 13 0 1 0 0 - 1 21 
% Single-Unit

Trucks 0.0 0.0 35.7 - - 20.8 0.0 0.0 3.8 - - 1.9 33.3 2.4 5.5 - - 4.6 0.0 0.5 0.0 - - 0.4 3.0 

Articulated Trucks 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 
% Articulated 

Trucks 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 

Bicycles on Road 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 
% Bicycles on

Road 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles on
Crosswalk - - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -

mailto:cbowness@ptsl.com


 

Paradigm Transportation Solutions Limited
5A-150 Pinebush Rd Count Name: Rice Road & Quaker Road

Site Code: 240535
Cambridge, Ontario, Canada N1R 8J8 Start Date: 09/10/2024

519-896-3163 cbowness@ptsl.com Page No: 7 

Peak Hour Data

09/10/2024 12:15 PM
Ending At
09/10/2024 1:15 PM

Motorcycles
Cars & Light Goods
Buses
Single-Unit Trucks
Other

Rice Road [N]
Out In Total
1 1 2

258 281 539
1 0 1
7 1 8
0 0 0

267 283 550

0 1 0 0 0
5 211 65 0 0
0 0 0 0 0
0 1 0 0 0
0 0 0 0 0
5 213 65 0 0
R T L U P

127 0 3 0 124 0 O
ut

108 0 2 0 105 1 In

235 0 5 0 229 1

Total

Q
uaker R

oad [E]

R 53 0 2 0 51 0

T 13 0 0 0 13 0

L 42 0 0 0 41 1

U 0 0 0 0 0 0

P 0 0 0 0 0 0

2 1 3
261 266 527

0 1 1
6 13 19
0 0 0

269 281 550
Out In Total

Rice Road [S]

U L T R P
0 0 1 0 0
0 10 204 52 0
0 0 1 0 0
0 5 5 3 0
0 0 0 0 0
0 15 211 55 0

Q
ua

ke
r R

oa
d 

[W
] To

ta
l

0 47 0 10 0 57

In 0 19 0 5 0 24

O
ut 0 28 0 5 0 33

0 0 0 0 0 0 U

0 3 0 0 0 3 L

0 7 0 0 0 7 T

0 9 0 5 0 14 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (12:15 PM) 
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Paradigm Transportation Solutions Limited
5A-150 Pinebush Rd 

Cambridge, Ontario, Canada N1R 8J8 
519-896-3163 cbowness@ptsl.com 

Turning Movement Peak Hour Data (4:15 PM) 

Count Name: Rice Road & Quaker Road
Site Code: 240535 
Start Date: 09/10/2024
Page No: 8 

Start Time 
Left Thru 

Quaker Road 
Eastbound 

Right U-Turn Peds App.
Total Left Thru 

Quaker Road 
Westbound 

Right U-Turn Peds App.
Total Left Thru 

Rice Road 
Northbound 

Right U-Turn Peds App.
Total Left Thru 

Rice Road 
Southbound 

Right U-Turn Peds App.
Total Int. Total 

4:15 PM 
4:30 PM 
4:45 PM 
5:00 PM 

4 7 6 0 0 17 15 5 7 0 0 27 6 80 15 0 0 101 20 77 0 0 0 97 242 
2 8 4 0 0 14 17 8 5 0 0 30 7 93 21 0 0 121 8 66 6 0 0 80 245 
5 6 14 0 0 25 10 4 5 0 0 19 8 81 9 0 0 98 19 67 4 0 0 90 232 
2 6 9 0 0 17 11 4 19 0 0 34 5 67 10 0 0 82 12 78 2 0 0 92 225 

Total 13 27 33 0 0 73 53 21 36 0 0 110 26 321 55 0 0 402 59 288 12 0 0 359 944 
Approach % 17.8 37.0 45.2 0.0 - - 48.2 19.1 32.7 0.0 - - 6.5 79.9 13.7 0.0 - - 16.4 80.2 3.3 0.0 - - -

Total % 1.4 2.9 3.5 0.0 - 7.7 5.6 2.2 3.8 0.0 - 11.7 2.8 34.0 5.8 0.0 - 42.6 6.3 30.5 1.3 0.0 - 38.0 -
PHF 0.650 0.844 0.589 0.000 - 0.730 0.779 0.656 0.474 0.000 - 0.809 0.813 0.863 0.655 0.000 - 0.831 0.738 0.923 0.500 0.000 - 0.925 0.963 

Motorcycles 0 0 0 0 - 0 0 0 0 0 - 0 0 1 1 0 - 2 1 4 0 0 - 5 7 
% Motorcycles 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.3 1.8 - - 0.5 1.7 1.4 0.0 - - 1.4 0.7 

Cars & Light Goods 13 22 28 0 - 63 53 21 36 0 - 110 23 318 53 0 - 394 56 280 12 0 - 348 915 
% Cars & Light

Goods 100.0 81.5 84.8 - - 86.3 100.0 100.0 100.0 - - 100.0 88.5 99.1 96.4 - - 98.0 94.9 97.2 100.0 - - 96.9 96.9 

Buses 0 0 0 0 - 0 0 0 0 0 - 0 0 1 0 0 - 1 1 4 0 0 - 5 6 
% Buses 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.3 0.0 - - 0.2 1.7 1.4 0.0 - - 1.4 0.6 

Single-Unit Trucks 0 0 5 0 - 5 0 0 0 0 - 0 3 1 0 0 - 4 1 0 0 0 - 1 10 
% Single-Unit

Trucks 0.0 0.0 15.2 - - 6.8 0.0 0.0 0.0 - - 0.0 11.5 0.3 0.0 - - 1.0 1.7 0.0 0.0 - - 0.3 1.1 

Articulated Trucks 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 
% Articulated 

Trucks 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 

Bicycles on Road 0 5 0 0 - 5 0 0 0 0 - 0 0 0 1 0 - 1 0 0 0 0 - 0 6 
% Bicycles on

Road 0.0 18.5 0.0 - - 6.8 0.0 0.0 0.0 - - 0.0 0.0 0.0 1.8 - - 0.2 0.0 0.0 0.0 - - 0.0 0.6 

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles on
Crosswalk - - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -

mailto:cbowness@ptsl.com


 

Paradigm Transportation Solutions Limited
5A-150 Pinebush Rd Count Name: Rice Road & Quaker Road

Site Code: 240535
Cambridge, Ontario, Canada N1R 8J8 Start Date: 09/10/2024

519-896-3163 cbowness@ptsl.com Page No: 9 

Peak Hour Data

09/10/2024 4:15 PM
Ending At
09/10/2024 5:15 PM

Motorcycles
Cars & Light Goods
Buses
Single-Unit Trucks
Other

Rice Road [N]
Out In Total
1 5 6

367 348 715
1 5 6
1 1 2
0 0 0

370 359 729

0 4 1 0 0
12 280 56 0 0
0 4 1 0 0
0 0 1 0 0
0 0 0 0 0

12 288 59 0 0
R T L U P

141 6 1 1 131 2 O
ut

110 0 0 0 110 0 In

251 6 1 1 241 2

Total

Q
uaker R

oad [E]

R 36 0 0 0 36 0

T 21 0 0 0 21 0

L 53 0 0 0 53 0

U 0 0 0 0 0 0

P 0 0 0 0 0 0

4 2 6
361 394 755

4 1 5
5 4 9
0 1 1

374 402 776
Out In Total

Rice Road [S]

U L T R P
0 0 1 1 0
0 23 318 53 0
0 0 1 0 0
0 3 1 0 0
0 0 0 1 0
0 26 321 55 0

Q
ua

ke
r R

oa
d 

[W
] To

ta
l

0 11
9 0 8 5 13
2

In 0 63 0 5 5 73

O
ut 0 56 0 3 0 59

0 0 0 0 0 0 U

0 13 0 0 0 13 L

0 22 0 0 5 27 T

0 28 0 5 0 33 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (4:15 PM) 
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450 Rice Road, Welland | TIA | 240535 | October 2024 

Appendix C 
Distribution Calculations 

Paradigm Transportation Solutions Limited | Appendices 



Rice at Quaker Two-Way Link Volumes 
AM Peak Hour PM Peak Hour Total % 

North 600 729 1329 38.1% 
South 628 776 1404 40.3% 
East 243 251 494 14.2% 
West 127 132 259 7.4% 
Total 1598 1888 3486 100.0% 

Rice at Highway 20 Two-Way Link Volumes Intersection Distribution 
AM Peak Hour PM Peak Hour Total % 38.1% 

North 9 33 42 0.61% 0.2% 
East 1611 2204 3815 55.82% 21.3% 
West 1192 1786 2978 43.57% 16.6% 
Total 2812 4023 6835 100.00% 38.1% 

Rice at Woodlawn Two-Way Link Volumes Intersection Distribution 
AM Peak Hour PM Peak Hour Total % 40.3% 

East 712 1142 1854 35.68% 14.4% 
West 681 904 1585 30.50% 12.3% 
South 733 1024 1757 33.81% 13.6% 
Total 1393 2046 5196 100.00% 40.3% 



           

      

   
 

  

450 Rice Road, Welland | TIA | 240535 | October 2024 

Appendix D 
Operational Reports 

Paradigm Transportation Solutions Limited | Appendices 
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Appendix E 
Traffic Control Signal Warrant 

Paradigm Transportation Solutions Limited | Appendices 



 

 

 

 

Signal Justification Calculation for Forecasted Volumes 
(OTM Book 12 - Justification 7) 

Horizon Year: 2033 Background 
Region/City/Township: Welland 

Major Street: Rice Road North/South?: N 
Minor Street: Quaker Road 

Number of Approach Lanes: 1 
Tee Intersection? N 
Flow Conditions: Restricted 

Warrant Results 
150% Satisfied No Justification for new intersections with forecast traffic 
120% Satisfied No Justification for existing intersections with forecast traffic 

PM Forecast Only? N 

Time Period 

Major Street Minor Street 
Rice Road Quaker Road 

Eastbound Westbound Northbound Southbound Peds Crossing 
Main Road Left Through Right Left Through Right Left Through Right Left Through Right 

AM Peak Hour 22 34 38 63 26 50 31 302 59 63 279 10 
PM Peak Hour 17 35 43 63 25 42 34 417 72 37 328 14 

Average Hourly Volume 10 17 20 32 13 23 16 180 33 25 152 6 0 

Warrant AHV 
1A - All 526 

1B - Minor 412 
2A - Major 115 
2B - Cross 221 

Warrant 1 - Minimum Vehicular Volume 

1A 

Approach Lanes 1 2 or more Average 
Hourly 
VolumeFlow Conditions Free Restricted Free Restricted 

X 

All Approaches 480 720 600 900 526 
% Fulfilled 73.1% 

1B 

Approach Lanes 1 2 or more Average 
Hourly 
VolumeFlow Conditions Free Restricted Free Restricted 

X 

Minor Street Approaches 120 170 120 170 412 
% Fulfilled 242.1% 

Warrant 2 - Delay To Cross Traffic 

2A 

Approach Lanes 1 2 or more Average 
Hourly 
VolumeFlow Conditions Free Restricted Free Restricted 

X 

Major Street Approaches 480 720 600 900 115 
% Fulfilled 15.9% 

2B 

Approach Lanes 1 2 or more Average 
Hourly 
VolumeFlow Conditions Free Restricted Free Restricted 

X 
Traffic Crossing Major 

Street 
50 75 50 75 221 

% Fulfilled 294.7% 



 

 

 

 

Signal Justification Calculation for Forecasted Volumes 
(OTM Book 12 - Justification 7) 

Horizon Year: 2033 Total 
Region/City/Township: Welland 

Major Street: Rice Road North/South?: N 
Minor Street: Quaker Road 

Number of Approach Lanes: 1 
Tee Intersection? N 
Flow Conditions: Restricted 

Warrant Results 
150% Satisfied No Justification for new intersections with forecast traffic 
120% Satisfied No Justification for existing intersections with forecast traffic 

PM Forecast Only? N 

Time Period 

Major Street Minor Street 
Rice Road Quaker Road 

Eastbound Westbound Northbound Southbound Peds Crossing 
Main Road Left Through Right Left Through Right Left Through Right Left Through Right 

AM Peak Hour 23 34 38 63 26 53 31 309 59 70 299 14 
PM Peak Hour 20 35 43 63 25 49 34 436 72 71 342 16 

Average Hourly Volume 11 17 20 32 13 26 16 186 33 35 160 8 0 

Warrant AHV 
1A - All 556 

1B - Minor 438 
2A - Major 118 
2B - Cross 238 

Warrant 1 - Minimum Vehicular Volume 

1A 

Approach Lanes 1 2 or more Average 
Hourly 
VolumeFlow Conditions Free Restricted Free Restricted 

X 

All Approaches 480 720 600 900 556 
% Fulfilled 77.3% 

1B 

Approach Lanes 1 2 or more Average 
Hourly 
VolumeFlow Conditions Free Restricted Free Restricted 

X 

Minor Street Approaches 120 170 120 170 438 
% Fulfilled 257.8% 

Warrant 2 - Delay To Cross Traffic 

2A 

Approach Lanes 1 2 or more Average 
Hourly 
VolumeFlow Conditions Free Restricted Free Restricted 

X 

Major Street Approaches 480 720 600 900 118 
% Fulfilled 16.4% 

2B 

Approach Lanes 1 2 or more Average 
Hourly 
VolumeFlow Conditions Free Restricted Free Restricted 

X 
Traffic Crossing Major 

Street 
50 75 50 75 238 

% Fulfilled 317.0% 
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Paradigm Transportation Solutions Limited | Appendices 



Si
m

Tr
af

fic
 S

im
ul

at
io

n 
Su

m
m

ar
y 

20
33

 T
ot

al
 A

M
 P

ea
k 

(S
im

Tr
af

fic
) 

10
-0

1-
20

24
 

Si
m

Tr
af

fic
 S

im
ul

at
io

n 
Su

m
m

ar
y 

20
33

 T
ot

al
 A

M
 P

ea
k 

(S
im

Tr
af

fic
) 

10
-0

1-
20

24
 

Su
m

m
ar

y 
of

 A
ll 

In
te

rv
al

s 

Ru
n N

um
be

r 
1

2
3

4
5

6
7 

St
ar

t T
im

e 
6:5

7 
6:5

7 
6:5

7 
6:5

7 
6:5

7 
6:5

7 
6:5

7 
En

d T
im

e 
8:1

2 
8:1

2 
8:1

2 
8:1

2 
8:1

2 
8:1

2 
8:1

2 
To

tal
 T

im
e (

mi
n)

 
75

 
75

 
75

 
75

 
75

 
75

 
75

 
Tim

e R
ec

or
de

d (
mi

n)
 

60
 

60
 

60
 

60
 

60
 

60
 

60
 

# o
f In

ter
va

ls 
2

2
2

2
2

2
2 

# o
f R

ec
or

de
d I

nte
rva

ls 
1 

1 
1 

1 
1 

1 
1 

Ve
hs

 E
nte

re
d 

35
04

 
36

02
 

35
61

 
34

71
 

35
49

 
35

51
 

36
67

 
Ve

hs
 E

xit
ed

 
35

12
 

36
34

 
35

40
 

34
91

 
35

68
 

35
35

 
37

00
 

St
ar

tin
g V

eh
s 

18
1 

18
9 

17
9 

18
6 

18
3 

17
3 

20
9 

En
din

g V
eh

s 
17

3 
15

7 
20

0 
16

6 
16

4 
18

9 
17

6 
Tr

av
el 

Di
sta

nc
e (

km
) 

69
63

 
70

79
 

69
41

 
68

53
 

68
96

 
68

98
 

72
95

 
Tr

av
el 

Tim
e (

hr
) 

17
8.6

 
18

1.4
 

17
9.2

 
17

5.3
 

17
7.1

 
17

5.1
 

18
9.0

 
To

tal
 D

ela
y (

hr
) 

35
.1 

35
.5 

35
.8 

33
.7 

34
.7 

33
.0 

38
.2 

To
tal

 S
top

s 
36

63
 

37
45

 
37

78
 

36
85

 
36

88
 

35
51

 
38

67
 

Fu
el 

Us
ed

 (l)
 

52
1.2

 
53

3.2
 

51
9.5

 
50

8.3
 

51
3.2

 
51

4.8
 

54
6.8

 

Su
m

m
ar

y 
of

 A
ll 

In
te

rv
al

s 

Ru
n N

um
be

r 
8 

9 
10

 
Av

g 
St

ar
t T

im
e 

6:5
7 

6:5
7 

6:5
7 

6:5
7 

En
d T

im
e 

8:1
2 

8:1
2 

8:1
2 

8:1
2 

To
tal

 T
im

e (
mi

n)
 

75
 

75
 

75
 

75
 

Tim
e R

ec
or

de
d (

mi
n)

 
60

 
60

 
60

 
60

 
# o

f In
ter

va
ls 

2 
2 

2 
2 

# o
f R

ec
or

de
d I

nte
rva

ls 
1 

1 
1 

1 
Ve

hs
 E

nte
re

d 
36

66
 

35
14

 
36

64
 

35
76

 
Ve

hs
 E

xit
ed

 
36

60
 

34
83

 
36

57
 

35
80

 
St

ar
tin

g V
eh

s 
17

9 
17

4 
18

9 
18

3 
En

din
g V

eh
s 

18
5 

20
5 

19
6 

18
1 

Tr
av

el 
Di

sta
nc

e (
km

) 
72

97
 

68
24

 
71

02
 

70
15

 
Tr

av
el 

Tim
e (

hr
) 

18
9.3

 
17

4.4
 

18
1.6

 
18

0.1
 

To
tal

 D
ela

y (
hr

) 
38

.6 
33

.8 
35

.1 
35

.4 
To

tal
 S

top
s 

39
50

 
36

23
 

36
82

 
37

22
 

Fu
el 

Us
ed

 (l)
 

54
5.4

 
50

6.1
 

52
9.0

 
52

3.8
 

In
te

rv
al

 #
0 

In
fo

rm
at

io
n 

Se
ed

in
g 

St
ar

t T
im

e 
6:5

7 
En

d T
im

e 
7:1

2 
To

tal
 T

im
e (

mi
n)

 
15

 
Vo

lum
es

 ad
jus

ted
 by

 G
ro

wt
h F

ac
tor

s. 
No

 da
ta 

re
co

rd
ed

 th
is 

int
er

va
l. 

In
te

rv
al

 #
1 

In
fo

rm
at

io
n 

R
ec

or
di

ng
 

St
ar

t T
im

e 
7:1

2 
En

d T
im

e 
8:1

2 
To

tal
 T

im
e (

mi
n)

 
60

 
Vo

lum
es

 ad
jus

ted
 by

 G
ro

wt
h F

ac
tor

s. 

Ru
n N

um
be

r 
1

2
3

4
5

6
7 

Ve
hs

 E
nte

re
d 

35
04

 
36

02
 

35
61

 
34

71
 

35
49

 
35

51
 

36
67

 
Ve

hs
 E

xit
ed

 
35

12
 

36
34

 
35

40
 

34
91

 
35

68
 

35
35

 
37

00
 

St
ar

tin
g V

eh
s 

18
1 

18
9 

17
9 

18
6 

18
3 

17
3 

20
9 

En
din

g V
eh

s 
17

3 
15

7 
20

0 
16

6 
16

4 
18

9 
17

6 
Tr

av
el 

Di
sta

nc
e (

km
) 

69
63

 
70

79
 

69
41

 
68

53
 

68
96

 
68

98
 

72
95

 
Tr

av
el 

Tim
e (

hr
) 

17
8.6

 
18

1.4
 

17
9.2

 
17

5.3
 

17
7.1

 
17

5.1
 

18
9.0

 
To

tal
 D

ela
y (

hr
) 

35
.1 

35
.5 

35
.8 

33
.7 

34
.7 

33
.0 

38
.2 

To
tal

 S
top

s 
36

63
 

37
45

 
37

78
 

36
85

 
36

88
 

35
51

 
38

67
 

Fu
el 

Us
ed

 (l)
 

52
1.2

 
53

3.2
 

51
9.5

 
50

8.3
 

51
3.2

 
51

4.8
 

54
6.8

 

In
te

rv
al

 #
1 

In
fo

rm
at

io
n 

R
ec

or
di

ng
 

St
ar

t T
im

e 
7:1

2 
En

d T
im

e 
8:1

2 
To

tal
 T

im
e (

mi
n)

 
60

 
Vo

lum
es

 ad
jus

ted
 by

 G
ro

wt
h F

ac
tor

s. 

Ru
n N

um
be

r 
8 

9 
10

 
Av

g 
Ve

hs
 E

nte
re

d 
36

66
 

35
14

 
36

64
 

35
76

 
Ve

hs
 E

xit
ed

 
36

60
 

34
83

 
36

57
 

35
80

 
St

ar
tin

g V
eh

s 
17

9 
17

4 
18

9 
18

3 
En

din
g V

eh
s 

18
5 

20
5 

19
6 

18
1 

Tr
av

el 
Di

sta
nc

e (
km

) 
72

97
 

68
24

 
71

02
 

70
15

 
Tr

av
el 

Tim
e (

hr
) 

18
9.3

 
17

4.4
 

18
1.6

 
18

0.1
 

To
tal

 D
ela

y (
hr

) 
38

.6 
33

.8 
35

.1 
35

.4 
To

tal
 S

top
s 

39
50

 
36

23
 

36
82

 
37

22
 

Fu
el 

Us
ed

 (l)
 

54
5.4

 
50

6.1
 

52
9.0

 
52

3.8
 

3 2
03

3 T
ota

l A
M 

Si
mT

ra
ffic

 R
ep

or
t 

Pa
ge

 1 
3 2

03
3 T

ota
l A

M 
Si

mT
ra

ffic
 R

ep
or

t 
Pa

ge
 2 



Q
ue

ui
ng

 a
nd

 B
lo

ck
in

g 
R

ep
or

t 
20

33
 T

ot
al

 A
M

 P
ea

k 
(S

im
Tr

af
fic

) 
10

-0
1-

20
24

 
Si

m
Tr

af
fic

 S
im

ul
at

io
n 

Su
m

m
ar

y 
20

33
 T

ot
al

 P
M

 (S
im

Tr
af

fic
) 

10
-0

1-
20

24
 

In
te

rs
ec

tio
n:

 2
: R

ic
e 

R
oa

d 
& 

Q
ua

ke
r R

oa
d 

Mo
ve

me
nt 

EB
 

W
B 

NB
 

SB
 

Di
re

cti
on

s S
er

ve
d 

LT
R 

LT
R 

LT
R 

LT
R 

Ma
xim

um
 Q

ue
ue

 (m
) 

22
.4 

25
.2 

47
.9 

54
.7 

Av
er

ag
e Q

ue
ue

 (m
) 

11
.8 

13
.2 

26
.3 

27
.0 

95
th 

Qu
eu

e (
m)

 
19

.2 
20

.8 
41

.4 
44

.4 
Lin

k D
ist

an
ce

 (m
) 

54
6.7

 
68

3.6
 

10
07

.6 
21

7.2
 

Up
str

ea
m 

Bl
k T

im
e (

%
) 

Qu
eu

ing
 P

en
alt

y (
ve

h)
 

St
or

ag
e B

ay
 D

ist
 (m

) 
St

or
ag

e B
lk 

Tim
e (

%
) 

Qu
eu

ing
 P

en
alt

y (
ve

h)
 

Su
m

m
ar

y 
of

 A
ll 

In
te

rv
al

s 

Ru
n N

um
be

r 
1

2
3

4
5

6
7 

St
ar

t T
im

e 
6:5

7 
6:5

7 
6:5

7 
6:5

7 
6:5

7 
6:5

7 
6:5

7 
En

d T
im

e 
8:1

2 
8:1

2 
8:1

2 
8:1

2 
8:1

2 
8:1

2 
8:1

2 
To

tal
 T

im
e (

mi
n)

 
75

 
75

 
75

 
75

 
75

 
75

 
75

 
Tim

e R
ec

or
de

d (
mi

n)
 

60
 

60
 

60
 

60
 

60
 

60
 

60
 

# o
f In

ter
va

ls
 

2
2

2
2

2
2

2
 

# o
f R

ec
or

de
d I

nte
rva

ls 
1 

1 
1 

1 
1 

1 
1 

Ve
hs

 E
nte

re
d 

47
65

 
47

48
 

47
65

 
46

99
 

47
29

 
48

48
 

46
99

 
Ve

hs
 E

xit
ed

 
48

15
 

48
40

 
47

76
 

47
76

 
47

06
 

47
82

 
47

31
 

St
ar

tin
g V

eh
s 

26
2 

28
9 

23
9 

30
4 

23
1 

23
3 

23
2 

En
din

g V
eh

s 
21

2 
19

7 
22

8 
22

7 
25

4 
29

9 
20

0 
Tr

av
el 

Di
sta

nc
e (

km
) 

93
11

 
94

58
 

91
76

 
92

37
 

93
14

 
93

64
 

91
83

 
Tr

av
el 

Tim
e (

hr
) 

25
3.0

 
25

3.5
 

24
3.5

 
24

7.1
 

25
0.4

 
25

6.8
 

24
5.4

 
To

tal
 D

ela
y (

hr
) 

61
.4 

58
.4 

54
.9 

56
.9 

58
.2 

63
.7 

56
.5 

To
tal

 S
top

s 
52

68
 

52
75

 
49

73
 

50
57

 
51

46
 

54
55

 
50

40
 

Fu
el 

Us
ed

 (l)
 

70
6.1

 
72

2.2
 

69
0.5

 
70

1.2
 

70
2.7

 
71

2.1
 

69
2.0

 

Su
m

m
ar

y 
of

 A
ll 

In
te

rv
al

s 

Ru
n N

um
be

r 
8 

9 
10

 
Av

g 
St

ar
t T

im
e 

6:5
7 

6:5
7 

6:5
7 

6:5
7 

En
d T

im
e 

8:1
2 

8:1
2 

8:1
2 

8:1
2 

To
tal

 T
im

e (
mi

n)
 

75
 

75
 

75
 

75
 

Tim
e R

ec
or

de
d (

mi
n)

 
60

 
60

 
60

 
60

 
# o

f In
ter

va
ls

 
2

 2
 2

 2
 

# o
f R

ec
or

de
d I

nte
rva

ls 
1 

1 
1 

1 
Ve

hs
 E

nte
re

d 
47

75
 

47
08

 
47

52
 

47
49

 
Ve

hs
 E

xit
ed

 
47

42
 

47
22

 
47

64
 

47
66

 
St

ar
tin

g V
eh

s 
24

0 
24

4 
25

6 
25

3 
En

din
g V

eh
s 

27
3 

23
0 

24
4 

23
7 

Tr
av

el 
Di

sta
nc

e (
km

) 
94

29
 

93
36

 
94

10
 

93
22

 
Tr

av
el 

Tim
e (

hr
) 

25
6.8

 
24

9.0
 

25
5.0

 
25

1.0
 

To
tal

 D
ela

y (
hr

) 
62

.4 
56

.7 
61

.4 
59

.1 
To

tal
 S

top
s 

53
61

 
51

43
 

52
53

 
51

99
 

Fu
el 

Us
ed

 (l)
 

72
1.3

 
70

3.2
 

71
1.2

 
70

6.3
 

In
te

rv
al

 #
0 

In
fo

rm
at

io
n 

Se
ed

in
g 

St
ar

t T
im

e 
6:5

7 
En

d T
im

e 
7:1

2 
To

tal
 T

im
e (

mi
n)

 
15

 
Vo

lum
es

 ad
jus

ted
 by

 G
ro

wt
h F

ac
tor

s. 
No

 da
ta 

re
co

rd
ed

 th
is 

int
er

va
l. 

3 2
03

3 T
ota

l A
M 

Si
mT

ra
ffic

 R
ep

or
t 

Pa
ge

 3 
3 2

03
3 T

ota
l P

M 
Si

mT
ra

ffic
 R

ep
or

t 
Pa

ge
 1 



Si
m

Tr
af

fic
 S

im
ul

at
io

n 
Su

m
m

ar
y 

20
33

 T
ot

al
 P

M
 (S

im
Tr

af
fic

) 
10

-0
1-

20
24

 
Q

ue
ui

ng
 a

nd
 B

lo
ck

in
g 

R
ep

or
t 

20
33

 T
ot

al
 P

M
 (S

im
Tr

af
fic

) 
10

-0
1-

20
24

 

In
te

rs
ec

tio
n:

 2
: R

ic
e 

R
oa

d 
& 

Q
ua

ke
r R

oa
d

In
te

rv
al

 #
1 

In
fo

rm
at

io
n 

R
ec

or
di

ng
 

St
ar

t T
im

e 
7:1

2 
En

d T
im

e 
8:1

2 
To

tal
 T

im
e (

mi
n)

 
60

 
Vo

lum
es

 ad
jus

ted
 by

 G
ro

wt
h F

ac
tor

s. 

Ru
n N

um
be

r 
1

2
3

4
5

6
7 

Ve
hs

 E
nte

re
d 

47
65

 
47

48
 

47
65

 
46

99
 

47
29

 
48

48
 

46
99

 
Ve

hs
 E

xit
ed

 
48

15
 

48
40

 
47

76
 

47
76

 
47

06
 

47
82

 
47

31
 

St
ar

tin
g V

eh
s 

26
2 

28
9 

23
9 

30
4 

23
1 

23
3 

23
2 

En
din

g V
eh

s 
21

2 
19

7 
22

8 
22

7 
25

4 
29

9 
20

0 
Tr

av
el 

Di
sta

nc
e (

km
) 

93
11

 
94

58
 

91
76

 
92

37
 

93
14

 
93

64
 

91
83

 
Tr

av
el 

Tim
e (

hr
) 

25
3.0

 
25

3.5
 

24
3.5

 
24

7.1
 

25
0.4

 
25

6.8
 

24
5.4

 
To

tal
 D

ela
y (

hr
) 

61
.4 

58
.4 

54
.9 

56
.9 

58
.2 

63
.7 

56
.5 

To
tal

 S
top

s 
52

68
 

52
75

 
49

73
 

50
57

 
51

46
 

54
55

 
50

40
 

Fu
el 

Us
ed

 (l)
 

70
6.1

 
72

2.2
 

69
0.5

 
70

1.2
 

70
2.7

 
71

2.1
 

69
2.0

 

In
te

rv
al

 #
1 

In
fo

rm
at

io
n 

R
ec

or
di

ng
 

St
ar

t T
im

e 
7:1

2 
En

d T
im

e 
8:1

2 
To

tal
 T

im
e (

mi
n)

 
60

 
Vo

lum
es

 ad
jus

ted
 by

 G
ro

wt
h F

ac
tor

s. 

Ru
n N

um
be

r 
8 

9 
10

 
Av

g 
Ve

hs
 E

nte
re

d 
47

75
 

47
08

 
47

52
 

47
49

 
Ve

hs
 E

xit
ed

 
47

42
 

47
22

 
47

64
 

47
66

 
St

ar
tin

g V
eh

s 
24

0 
24

4 
25

6 
25

3 
En

din
g V

eh
s 

27
3 

23
0 

24
4 

23
7 

Tr
av

el 
Di

sta
nc

e (
km

) 
94

29
 

93
36

 
94

10
 

93
22

 
Tr

av
el 

Tim
e (

hr
) 

25
6.8

 
24

9.0
 

25
5.0

 
25

1.0
 

To
tal

 D
ela

y (
hr

) 
62

.4 
56

.7 
61

.4 
59

.1 
To

tal
 S

top
s 

53
61

 
51

43
 

52
53

 
51

99
 

Fu
el 

Us
ed

 (l)
 

72
1.3

 
70

3.2
 

71
1.2

 
70

6.3
 

Mo
ve

me
nt 

EB
 

W
B 

NB
 

SB
 

Di
re

cti
on

s S
er

ve
d 

LT
R 

LT
R 

LT
R 

LT
R 

Ma
xim

um
 Q

ue
ue

 (m
) 

27
.0 

23
.9 

84
.9 

61
.5 

Av
er

ag
e Q

ue
ue

 (m
) 

12
.9 

12
.3 

41
.9 

29
.9 

95
th 

Qu
eu

e (
m)

 
22

.1 
19

.6 
73

.5 
50

.6 
Lin

k D
ist

an
ce

 (m
) 

54
6.7

 
68

3.6
 

10
07

.6 
21

7.2
 

Up
str

ea
m 

Bl
k T

im
e (

%
) 

Qu
eu

ing
 P

en
alt

y (
ve

h)
 

St
or

ag
e B

ay
 D

ist
 (m

) 
St

or
ag

e B
lk 

Tim
e (

%
) 

Qu
eu

ing
 P

en
alt

y (
ve

h)
 

3 2
03

3 T
ota

l P
M 

Si
mT

ra
ffic

 R
ep

or
t 

Pa
ge

 2 
3 2

03
3 T

ota
l P

M 
Si

mT
ra

ffic
 R

ep
or

t 
Pa

ge
 3 



           

      

   
 

450 Rice Road, Welland | TIA | 240535 | October 2024 

Appendix G 
Left-Turn Lane Warrant 

Paradigm Transportation Solutions Limited | Appendices 



  

Weekday PM Peak Hour 

Weekday AM Peak Hour 

Rice Road at Driveway 
Left Turn Lane Warrants 
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