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1 Introduction 

IBI Group has been retained by Caledon HL Developments Inc. (the ‘Client’) to prepare a Traffic 

Impact Study (TIS) report in support of the Zoning By-law Amendment (ZBA) and Official Plan 

Amendment (OPA) application for a proposed warehouse development to be located at 12505 

Heart Lake Road (the ‘development site’) in the Town of Caledon (the ‘Town’) and the Region of 

Peel (the ‘Region’). 

The development site is currently occupied by agricultural fields. The development site is east of 

Heart Lake Road between Old School Road and Highway 410 on the south. The development 

site is bisected into west and east parcels by the future Highway 410 extension. 

Six warehouse buildings (four buildings will be west of the future Highway 410 extension and two 

buildings on the east of the future Highway 410 extension) are proposed on the development 

site. The west parcel will have three full movements direct access on Heart Lake Road, and the 

east parcel will be connected to Dixie Road via a future road connection. 

The construction of warehouses is expected to be built by 2024. The conceptual plans and the 

statistics are further discussed in Section 1.3. 

As per the Development Application Review Team (DART) meeting held on December 16, 2021, 

the Town requested a Traffic Impact Study parking and loading review. 

1.1 Study Purpose 

This report aims to analyze the impact the proposed development may have on the surrounding 

transportation network. This report considers future road configuration, background traffic 

growth, and other proposed developments in the area. The study also examines site access and 

sightline requirements and presents a parking study. 

The purpose of this study is to provide traffic analysis, where IBI will: 

• Assess the 2022 existing traffic operations of the study area intersections during the 

weekday AM and PM peak hours; 

• Considering the proposed development will be fully built by 2024 (opening year), a 

5-year after the opening year (i.e., the year 2029) and 10 years after the opening 

year (i.e., the year 2034) are considered as future horizon years; 

• Assess the future background traffic operations during the weekday AM and PM 

peak hours, incorporating both traffic growth and the traffic generated from the 

background developments in the vicinity of the proposed development; 

• Estimate site traffic based on information published in the Trip Generation Manual, 

11th Edition, by the Institute of Transportation Engineers (ITE); 

• Assess the future total traffic operations during the weekday AM and PM peak 

hours, incorporating future background traffic and the traffic generated from the 

proposed development. 

• Develop mitigation measures to address any deficiencies at each stage (existing, 

Future Background and Future Total traffic) for all key study area intersections; 



IBI GROUP FINAL REPORT 

TRAFFIC IMPACT STUDY 

PROPOSED WAREHOUSE DEVELOPMENT 

12505 HEART LAKE ROAD, TOWN OF CALEDON 

Prepared for Caledon HL Developments Inc. 

August 8, 2022 2 

 

• Review the site access geometry, width, clear throat length, and curb radius with 

respect to the Town’s Development Standard Manual, and determine whether or 

not additional turning lanes are required; 

• Review sightlines at the proposed site access driveways with respect to the 

requirements as outlined in the 2017 Transportation Association of Canada (TAC) 

Geometric Design Guide for Canadian Roads (June 2017) Manual; and 

• Review the adequacy of the proposed parking supply with regard to the parking 

requirements per the Town’s Zoning By-law, as amended (the “Zoning By-law”) for 

the site. 

1.2 Summary of Consultation with Agencies 

This report adhered to the scope of investigation developed by IBI Group and discussed with the 

Ministry of Transportation Ontario, Region of Peel and The Town staff on March 28, 2022. The 

correspondence is presented in Appendix A. 

1.3 Report Structure 

The scope of the current study is based on the Town’s, Region’s, and MTO’s TIS guidelines. 

This TIS report examines the anticipated impact of the proposed development on the study area 

traffic operations and identifies potential improvements to operations if needed. Following is the 

report structure: 

• Section 2 Examines the existing transportation facilities and discusses the traffic 

analysis details, such as signal timing plans, turning movement counts, analysis 

hours, and study intersections. 

The existing traffic operational conditions and identifies existing operational issues. 

Road improvements to mitigate the identified operational issues are proposed, if 

necessary. 

• Section 3 Section 6 examines the future transportation improvements planned by 

the Town and Region, the Future Background traffic operations under the full built-

out year of 2024, 5-year horizon from full build-out (2029), and 10-year horizon 

from full build-out (2034) without the subject site. Road improvements to mitigate 

the identified operational issues are proposed, if necessary. 

• The proposed development, site accesses, site trip generation estimates from the 

proposed developments and trip assignment to the study area road network are 

discussed in Section 7. 

• Section 8 through Section 11 examines Future Total traffic operations under the 

full built-out year of 2024, 5-year horizon from full build-out (2029), and 10-year 

horizon from full build-out (2034) with the subject site. Road improvements to 

mitigate the identified operational issues are proposed, if necessary. 

• Section 12 examines the concept site plan based on the location and configuration 

of the proposed site access, including available sight distance. 

• Parking and loading requirements of the proposed site are discussed in Section 

13. 

• Section 14 reviews the Transportation Demand Management (TDM) measures to 

reduce the number of single occupancy vehicles. 

• Section 16 provides recommendations made based on the preceding sections. 
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1.4 Study Area 

The proposed development is located east of Heart Lake Road and west of Dixie Road. The 

future Highway 410 extension bisects the proposed development. The study area is illustrated in 

Exhibit 1-1. 

Exhibit 1-1: Study Area 
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Base Map Source: Google Maps. Retrieved March 26, 2022, from https://www.google.ca/maps 

The area surrounding the proposed development is a rural area, with future plans for 

warehouses and residential developments, as the development is above the north/east limit of 

the Mayfield West Community Secondary Plan. 
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The study area intersections were determined through consultation with the Town and Region. It 

consists of the following locations: 

1. Heart Lake Road and Old School Road (unsignalized); 

2. Heart lake Road and Mayfield Road (signalized); 

3. Mayfield Road and Highway 410 Southbound Off Ramp (signalized); 

4. Mayfield Road and Highway 410 Northbound Off Ramp (signalized); 

5. Mayfield Road and Ace Drive (signalized); 

6. Mayfield Road and Dixie Road (signalized); and, 

7. Dixie Road and Old School Road (signalized). 

1.5 Analysis Periods 

Based on the proposed development’s warehouse land use, the following analysis periods were 

used in this study: 

• AM Peak hour – 7:00 a.m. to 9:00 a.m on a typical weekday; and, 

• PM Peak hour – 4:00 p.m. to 6:00 p.m on a typical weekday. 

1.6 Proposed Development 

The Client is proposing to construct six warehouse buildings (four buildings will be west of the 

future Highway 410 extension and two buildings on the east of the future Highway 410 

extension) are proposed on the development site. The west parcel will have three full 

movements direct access on Heart Lake Road, and the east parcel will be connected to Dixie 

Road via a future road connection. The proposed development site statistics is summarized in 

Exhibit 1-2. 

Exhibit 1-2: Proposed Development Site Statistics 

Building # Gross Floor Area Auto Parking 

Provided 

Dock-High 

Level Doors 

Grade Level 

Doors 

West Parcel 

Building #1 11,316 m2 (121,806 ft2) 130 32 2 

Building #2 17,569 m2 (189,109 ft2) 190 34 2 

Building #3 12,252 m2 (131,876 ft2) 160 34 2 

Building #4 16,645 m2 (179,168 ft2) 170 31 2 

East Parcel 

Building #5 19,841 m2 (213,571 ft2) 210 43 2 

Building #6 23,269 m2 (250,461 ft2) 230 44 2 

The proposed site plan is presented in Exhibit 1-3. It must be noted that small changes in 

building sizes may occur as this development moves through the approval process. However, 

the assumptions in this report are conservative, and differences in traffic operations from these 

changes are expected to be negligible. 





IBI GROUP FINAL REPORT 

TRAFFIC IMPACT STUDY 

PROPOSED WAREHOUSE DEVELOPMENT 

12505 HEART LAKE ROAD, TOWN OF CALEDON 

Prepared for Caledon HL Developments Inc. 

August 8, 2022 6 

 

2 2022 Existing Conditions 

This section documents the transportation network in the study area in 2022, including existing 

roadways, traffic control measures, intersection performance, walking and cycling facilities, and 

transit operations. 

2.1 Existing Road Network 

Exhibit 2-1 below summarizes the characteristics of the study area roadways. 

Exhibit 2-1: Study Roadway Characteristics 

Street Name Class. Orientation 

Road 
Width 
(Lanes) 

Traffic 
Direction From To 

On-Street 
Parking 

Speed 
Limit 

Heart Lake 
Road 

Collector North / 
South 

2 Two-way Mayfield 
Road 

Old School 
Road 

Prohibited 80 km/h 

Dixie Road Suburban 
Connector 

North / 
South 

2 Two-way Mayfield 
Road 

Old School 
Road 

Prohibited 80 km/h 

Old School 
Road 

Collector  East / West 2 Two-way Heart Lake 
Road 

Dixie Road Prohibited 70 km/h 

Mayfield 
Road 

Major 
Arterial 

East / West 6 Two-way Heart Lake 
Road 

Dixie Road Prohibited 80 km/h 

Ace Drive Collector North / 
South 

2 Two-way Inspire 
Boulevard 

Mayfield 
Road 

Permitted 40 km/h 

Highway 410 
NB Off-Ramp 

 Freeway 
Ramp 

North 3 One-way Highway 410 Mayfield 
Road 

Prohibited 60 km/h 

Highway 410 
SB Off-Ramp 

 Freeway 
Ramp 

South 3 One-way Highway 410 Mayfield 
Road 

Prohibited 80 km/h 

Lane configurations for the study area roadways are illustrated in Exhibit 2-2. 
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Exhibit 2-2: Existing Study Area Lane Configurations 
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2.2 Existing Transit Network 

Currently, there is no transit service available on Heart Lake Road or Dixie Road. With no plans 

in the future to extend the service to these streets, the closest bus service is from Brampton 

Transit – Route 81, as illustrated in Exhibit 2-3. 

Exhibit 2-3: Existing Transit Service 

 

Map Source: moovit, Retrieved March 26, 2022, from https://moovitapp.com/ 

The Town doesn’t have an exclusive bus service. It relies on Brampton Transit to service the 
south area of the Town, and Route 81 go across the residential area with 12 minutes of headway 
during the peak hour. The distance between the site and the closest bus stop is 30 minutes by 
walking and 9 minutes by cycling, as listed in Exhibit 2-4. 

Exhibit 2-4: Existing Transit Service Patterns 

Route 

Onward Transit 

Connections 

Walking Distance to 

Nearest Stop 

Cycling 

distance to the 

nearest stop 

Average Peak Hour 

Frequency 

Brampton Transit 

81 – Mayfield West 

Sandalwood 

Loop 

2.3 km 

(30 minutes) 

2.3 km  

(9 minutes) 

12 minutes 

2.3 Existing Active Transportation Network 

The development site is in proximity to a shared cycling network along Old School Road. Also, 

the development site has close access to the Etobicoke Creek Trail, as illustrated in Exhibit 2-5. 
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Exhibit 2-5: Existing Active Transportation Network 

 

Map Source: Trails and Cycling Routes – Caledon Maps. Retrieved March 26, 2022, from https://maps.caledon.ca 

2.4 Turning Movement Counts 

Turning movement counts (TMCs) for the study area intersections were collected from different 

sources. The data source and collection dates are summarized below in Exhibit 2-6. Pre-

COVID-19 traffic counts were used with the exception of Heart Lake Road and Old School Road, 

which were collected in December of 2020. The Town’s staff approved the collected data dates 

on May 02, 2022. Full correspondence is attached in Appendix A. The full turning movement 

count data is presented in Appendix B. 

Exhibit 2-6: Traffic Data Information 

Intersection 
Data 
Source 

Date 
Peak Hour 

AM PM 

Heart Lake Road and Old 
School Road 

LEA 
Consulting 

December 15, 
2020 

07:15 AM – 08:30 AM 04:45 PM – 05:45 PM 

Heart Lake Road and 
Mayfield Road 

Spectrum 
November 29, 
2016 

07:30 AM – 08:30 AM 04:00 PM – 05:00 PM 

Mayfield Road and Highway 
410 SB Off-Ramp 

MTO May 26, 2016 07:15 AM – 08:15 AM 05:15 PM – 06:15 PM 

Mayfield Road and Highway 
410 NB Off-Ramp 

MTO May 26, 2016 07:15 AM – 08:15 AM 04:45 AM – 05:45 PM 

Mayfield Road and Ace 
Drive 

Spectrum 
September 25, 
2019 

07:15 AM – 08:15 AM 04:15 PM – 05:15 PM 

Dixie Road and Mayfield 
Road 

Spectrum October 03, 2019 07:15 AM – 08:15 AM 04:15 PM – 05:15 PM 

Dixie Road and Old School 
Road 

Spectrum October 03, 2019 07:15 AM – 08:15 AM 04:00 PM – 05:00 PM 
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The collected traffic counts were projected to be representative of the 2022 existing conditions by 

applying growth rates to through movements only, which is discussed in Section 3.2. In addition, 

since traffic counts were collected during different times, the collected traffic counts were adjusted 

to fix the unbalancing as the TMC data were collected on different dates. Balancing was done on 

Mayfield Road to fill any gaps. Collected traffic counts by total and by trucks are presented in 

Exhibit 2-7 and Exhibit 2-8, respectively. 

Exhibit 2-7: Collected Traffic Data - Total TMC 
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= Stop Sign
= Signalized Intersection
= Peak Period Volumes

Not to Scale

AM(PM)



IBI GROUP FINAL REPORT 

TRAFFIC IMPACT STUDY 

PROPOSED WAREHOUSE DEVELOPMENT 

12505 HEART LAKE ROAD, TOWN OF CALEDON 

Prepared for Caledon HL Developments Inc. 

August 8, 2022 11 

 

Exhibit 2-8: Collected Traffic Counts - Trucks Only 
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Exhibit 2-9: Balanced Projected 2022 - Total Traffic 

 

2.5 Signal Timing Plans 

The Region provided the signal timing plans for the signalized intersections in the study area, 

which are presented in Appendix C. The signalized intersections operate using a semi-actuated 

mode of control during weekday AM and PM peak hours. 
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2.6 2022 Existing Conditions 

The criteria for identifying movements that exceed the critical threshold at signalized 

intersections under the Town’s jurisdiction were assessed based on Town’s Transportation 

Impact Studies – Terms of Reference and Guidelines, March 2017 and as follows: 

• Volume to capacity (v/c) ratio equal to or exceed 0.90 for through movements or shared 

though/turning movements; 

• Volume to capacity (v/c) ratio equal to or exceed 1.00 for exclusive turning movements; 

and 

• 95th Percentile queue lengths for an individual movement exceed available storage. 

Furthermore, the following criteria were used to identify unsignalized intersections or individual 

movements under the Town’s jurisdiction that exceed the critical threshold as follows: 

• Level of Service (LOS), based on average delay per vehicle, on individual movements 

exceeds LOS ‘E”; and 

• 95th Percentile queue lengths for an individual movement exceed available storage. 

The criteria for identifying movements that exceed the critical threshold at a signalized 

intersection under the Region’s jurisdiction were assessed based on Traffic Impact Study 

Guidelines, retrieved March 2022 from Region’s website and are as follows:  

• Volume to capacity (v/c) ratio equal to or exceed 0.90 for through movements or shared 

though/turning movements;  

• Volume to capacity (v/c) ratio equal to or exceed 1.00 for exclusive turning movements; 

and 

• 95th Percentile queue lengths for an individual movement exceed available storage. 

The criteria for identifying movements that exceed the critical threshold at Ramps under the 

Ministry’s jurisdiction were assessed based on MTO’s General Guidelines for the preparation 

of Traffic Impact Studies, February 2021 and are as follows: 

• Volume to capacity (v/c) ratio exceeds 0.75 for terminal ramp approach turning 

movements for ramps. 

2.6.1 Signalized Intersections 

The results of the 2022 existing conditions traffic operations analysis for signalized intersections 

are presented in Exhibit 2-10. The Synchro analysis reports are presented in Appendix D. 
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Exhibit 2-10: 2022 Existing Conditions Traffic Operations - Signalized Intersections 

Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

AM Peak Hour 

Heart Lake 
Road and 
Mayfield 

Road 

B 14.4 0.53 

EBL A 9.6 0.07 6 115 

EBT B 13.5 0.52 82 - 

EBR B 12.3 0.36 13 180 

WBL B 10.8 0.50 14 80 

WBT A 7.4 0.32 38 - 

WBR A 5.6 0.01 - 150 

NBL D 43.0 0.47 35 110 

NBT D 37.9 0.04 8 - 

NBR D 37.6 0.01 - 44 

SBL D 48.0 0.23 17 20 

SBT D 51.0 0.45 35 - 

SBR D 45.4 0.03 - 20 

Mayfield 
Road and 

Highway 410 
SB 

A 9.9 0.39 

EBT A 7.3 0.38 34 - 

WBT A 6.7 0.28 26 - 

SBL C 20.4 0.41 24 - 

SBR C 20.0 0.28 22 - 

Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

B 15.3 0.62 

EBT B 11.6 0.51 64 - 

WBT B 11.3 0.52 62 - 

NBL C 23.1 0.60 45 - 

NBR C 34.0 0.79 74 - 

Ace Drive and 
Mayfield 

Road 
A 8.1 0.50 

EBT A 6.8 0.49 69 - 

EBR A 4.9 0.13 7 65 

WBL B 19.0 0.50 29 35 

WBT A 5.5 0.30 37 - 

NBL D 43.6 0.52 41 - 

Dixie Road 
and Mayfield 

Road 
B 15.2 0.52 

EBL A 7.4 0.46 25 140 

EBT B 11.9 0.50 76 - 

EBR A 9.9 0.24 13 70 

WBL A 7.6 0.24 8 65 

WBT B 10.8 0.33 45 - 

WBR A 8.7 0.02 - 30 

NBL D 40.4 0.57 37 75 

NBT C 32.9 0.17 17 - 

NBR C 31.5 0.02 1 60 

SBL C 32.6 0.12 10 30 

SBT D 35.3 0.39 35 - 

SBR C 33.0 0.18 19 138 

Dixie Road 
and Old 

School Road 
B 13.7 0.53 

EBL B 18.6 0.04 4 35 

EBT C 23.6 0.55 42 - 

WBL B 19.8 0.18 11 45 

WBT B 19.7 0.20 17 - 

NBL A 6.3 0.01 2 40 

NBT A 7.8 0.24 27 - 

SBL A 6.6 0.06 6 35 

SBT B 10.6 0.52 70 - 

PM Peak Hour 

Heart Lake 
Road and 
Mayfield 

Road 

C 33.0 0.70 

EBL B 10.1 0.18 8 115 

EBT A 9.6 0.37 48 - 

EBR A 7.6 0.08 7 180 

WBL A 5.1 0.11 5 80 

WBT A 7.5 0.45 58 - 

WBR A 4.9 0.03 2 150 



IBI GROUP FINAL REPORT 

TRAFFIC IMPACT STUDY 

PROPOSED WAREHOUSE DEVELOPMENT 

12505 HEART LAKE ROAD, TOWN OF CALEDON 

Prepared for Caledon HL Developments Inc. 

August 8, 2022 15 

 

Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

NBL F 251.2 1.40 129 110 

NBT D 38.8 0.16 19 - 

NBR D 37.2 0.01 - 44 

SBL D 51.5 0.31 14 20 

SBT D 49.0 0.24 15 - 

SBR D 46.3 0.02 - 20 

Mayfield 
Road and 

Highway 410 
SB 

A 4.7 0.44 

EBT A 3.2 0.22 16 - 

WBT A 4.2 0.46 41 - 

SBL C 26.3 0.27 9 - 

SBR C 24.9 0.03 4 - 

Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

C 20.2 0.73 

EBT B 11.7 0.32 34 - 

WBT B 15.0 0.65 82 - 

NBL C 28.1 0.82 84 - 

NBR D 35.7 0.84 110 - 

Ace Drive and 
Mayfield 

Road 
B 18.1 0.45 

EBT B 16.9 0.51 86 - 

EBR B 12.5 0.10 9 65 

WBL C 31.4 0.54 30 35 

WBT B 18.0 0.58 104 - 

NBL C 30.8 0.22 36 - 

Dixie Road 
and Mayfield 

Road 
D 38.8 1.13 

EBL F 155.9 1.22 90 140 

EBT C 22.1 0.45 71 - 

EBR B 18.3 0.12 13 70 

WBL B 16.0 0.20 10 65 

WBT C 28.6 0.73 138 - 

WBR B 17.9 0.01 - 30 

NBL E 75.2 0.95 118 75 

NBT C 27.8 0.27 47 - 

NBR C 25.0 0.02 1 60 

SBL C 25.8 0.10 13 30 

SBT C 30.4 0.45 75 - 

SBR C 29.3 0.37 50 138 

Dixie Road 
and Old 

School Road 
B 13.5 0.51 

EBL B 16.4 0.06 4 35 

EBT B 17.3 0.21 17 - 

WBL B 17.9 0.25 15 45 

WBT C 20.5 0.53 39 - 

NBL A 7.0 0.04 5 40 

NBT B 10.9 0.50 61 - 

SBL A 6.8 0.01 2 35 

SBT A 8.4 0.26 29 - 

Note: Red font represents a critical movement. 

As shown in Exhibit 2-10, two movements at the study area signalized intersections operating 

above capacity levels during the weekday PM peak hour where as follows: 

• The northbound left-turn of Mayfield Road and Heart Lake Road is operating above 

capacity levels during the weekday PM peak hour, with a (v/c of 1.40); and 

• At the intersection of Mayfield Road and Dixie Road, the eastbound left-turn 

movement is operating above capacity (v/c ratio of 1.22) during the weekday PM 

peak hour. 

• The v/c ratios for the turning movements on the ramp are above the threshold 

values. However, they are operating below capacity levels. 
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2.6.2 Signalized Intersections – Mitigation Measures 

In order to improve the capacity performance at the movements that exceed the critical 

threshold, the following mitigation measures outlined in Exhibit 2-11 were applied to improve the 

intersections operation. 

Exhibit 2-11: 2022 Signalized Intersections - Mitigation Measures 

Intersection Movement Peak Hour Improvement 

Mayfield Road and Heart Lake 

Road 

NBL PM Manually adjusted the total 

splits 

Mayfield Road and Dixie Road EBL PM Manually adjusted the total 

splits 

The analysis results with the proposed mitigation measures listed above are summarized in 

Exhibit 2-12. Full Synchro results are available in Appendix E. 

Exhibit 2-12: 2022 Signalized Intersections with Improvements 

Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

PM Peak Hour 

Heart Lake 
Road and 

Mayfield Road 
C 20.1 0.67 

EBL B 13.5 0.20 10.0 115 

EBT B 12.7 0.40 57.2 - 

EBR B 10.0 0.08 8.2 180 

WBL A 7.2 0.13 6.3 80 

WBT B 10.4 0.49 72.1 - 

WBR A 6.9 0.03 2.3 150 

NBL F 90.7 1.00 101.7 110 

NBT C 33.3 0.12 17.1 - 

NBR C 32.2 0.01 - 44 

SBL D 51.1 0.31 13.9 20 

SBT D 48.6 0.24 14.9 - 

SBR D 45.9 0.02 - 20 

Dixie Road 
and Mayfield 

Road 
D 36.1 0.96 

EBL E 67.8 0.92 95.5 140 

EBT C 22.3 0.45 72.0 - 

EBR B 18.5 0.12 12.8 70 

WBL C 20.3 0.20 10.0 65 

WBT D 41.3 0.88 162.5 - 

WBR C 22.8 0.01 - 30 

NBL E 71.7 0.94 115.6 75 

NBT C 27.4 0.27 46.8 - 

NBR C 24.6 0.02 - 60 

SBL C 25.5 0.10 12.9 30 

SBT C 30.0 0.45 74.2 - 

SBR C 27.7 0.28 33.3 138 

Note: Red font represents a critical movement. 

As seen in Exhibit 2-12, the mitigation measures considered improved the level of service. 

2.6.3 Unsignalized Intersections 

The results of the 2022 existing conditions traffic operations analysis for unsignalized 

intersections are presented in Exhibit 2-13. 



IBI GROUP FINAL REPORT 

TRAFFIC IMPACT STUDY 

PROPOSED WAREHOUSE DEVELOPMENT 

12505 HEART LAKE ROAD, TOWN OF CALEDON 

Prepared for Caledon HL Developments Inc. 

August 8, 2022 17 

 

Exhibit 2-13: 2022 Existing Conditions Traffic Operations - Unsignalized Intersections 

Intersection 
Intersection 

Delay (s) 
Lane 

Lane 
LOS 

Lane 
Delay 

(s) 

Lane 
v/c 

Ratio 

Lane 95th 
Percentile 
Queue (m) 

Lane 
Storage 

Capacity (m) 

AM Peak Hour 

Heart Lake 
Road and Old 
School Road 

8.0 

EB LTR A 8.2 - - - 

WB LTR A 7.8 - - - 

NB LTR A 7.9 - - - 

SB LTR A 7.7 - - - 

PM Peak Hour 

Heart Lake 
Road and Old 
School Road 

8.3 

EB LTR A 8.0 - - - 

WB LTR A 8.7 - - - 

NB LTR A 8.0 - - - 

SB LTR A 7.8 - - - 

Exhibit 2-13 shows no capacity or queuing concerns at the unsignalized intersections within the 

study area during weekday AM and PM peak hours. 

3 Future Background Traffic Conditions 

This section discusses the proposed development horizon years, background traffic growth 

rates, anticipated future road network improvements, and other development-related traffic in the 

study area under the 2024 opening year, 2029 5 years after the opening year and 2034, 10 

years after the opening year. 

3.1 Future Transportation Network Improvements 

As per 10 Year Capital Program by Region of Peel for The Town of Caledon 2021, the 

following road improvements are as follows: 

1. Widening Dixie Road from Mayfield Road to 2 km northerly from 2 to 4 lanes by 2024; 

2. Widening Mayfield Road from Dixie Road to Bramalea Road from5 to 6 lanes by 2024; and 

3. Widening Mayfield Road from Heart Lake Road to Hurontario from 4 to 6 lanes by 2026. 

Also, the Ministry of Transportation Ontario plans to extend Highway 410 (GTA west 

corridor). There is no schedule yet to determine the construction time of the project. 

The network improvements are illustrated in Exhibit 3-1. 
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Exhibit 3-1: Future Network Improvements 

 

3.2 Horizon Year and Growth Rate 

As per the Town of Caledon TIS Guidelines (March 2017) and after discussions with the 

Town, three horizon years were selected for this study, 2024 opening year, 2029, 5 years after 

the opening year and 2034, 10-year after the opening year for the future background and future 

total analysis. Growth Rates were selected from TIS reports that were done by IBI Group and 
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LEA consulting, which got approved by the Town’s staff. The growth rates are as illustrated in 

Exhibit 3-2. 

Exhibit 3-2: Growth Rates 

Intersection Traffic Growth 
Rate 

Source 

Mayfield Road from 2016 to 2021 4% TIS report for proposed Industrial 
development at 12304 Heart Lake 
Road, IBI Group 

Mayfield Road from 2021 moving forward 2.5% 

Highway 410 SB Off-Ramp 1.5% 

Highway 410 NB Off-Ramp 1.5% 

Heart Lake Road 2.0% 

Dixie Road 2.0% TIS report for proposed Industrial 
development at 12892 Dixie Road, LEA 
Consulting 

Old School Road 2.0% 

Correspondence with the Town’s staff is attached in Appendix A. 

3.3 Background Developments 

A review of the Town of Caledon Development Application Map identified 8 developments in 

the vicinity of the study area, which are likely to generate notable numbers of new automobile 

trips. These developments are shown in Exhibit 3-3, which got approved by the Town staff. The 

site generated traffic from the background developments is illustrated in Exhibit 3-4 and Exhibit 

3-5. The full background development data are provided in Appendix F. 
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Exhibit 3-3: Background Development Map 

 

 

 

 

 

 

 

 

 

As shown in Exhibit 3-4 and Exhibit 3-5, the background development is included in the 2024 

Horizon year and 2029, respectively. 

6 

1 2 

3 
4 5 

7 7 

8 

BD1: 12891 Hurontario Street 

BD2: 12862 Dixie Road 

BD3: 0 and 12304 Heart Lake Road 

BD4: 0 Abbotside Way 

BD5: 0 Abbotside Way 

BD6: North of Mayfield and East of Kennedy 

BD7: Part of Lots 18, 19, 20 Concession 3 

BD8: 0 and 12035 Dixie Road 
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Exhibit 3-4: 2024 Background Development Trip Assignment 
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Exhibit 3-5: 2029 Background Development Trip Assignment 
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4 2024 Future Background Traffic Conditions 

The following section covers the traffic analysis under 2024 future background traffic conditions. 

The 2024 future background traffic columns consist of the following components: 

• Traffic generated from planned development in the study area; and 

• 2024 projected traffic growth rate applied to the through movements only. 

The 2024 future background traffic volumes are illustrated in Exhibit 4-1. 
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Exhibit 4-1: 2024 Future Background Traffic Volumes 

 

The traffic analysis results in Synchro software based on the Highway Capacity Manual 

methodology were used to assess traffic operation conditions. The detailed Synchro HCM 

reports under the 2024 future background traffic conditions are presented in Appendix G. 

4.1 Signalized Intersections 

The traffic analysis results for the signalized intersections under the 2024 future background 

traffic conditions are presented in Exhibit 4-2. 
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Exhibit 4-2: 2024 Future Background Traffic Conditions - Signalized Intersections Traffic Operations 

Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

AM Peak Hour 

Heart Lake 
Road and 
Mayfield 

Road 

C 23.6 0.71 

EBL C 20.2 0.30 24 115 

EBT C 22.8 0.64 130 - 

EBR B 19.0 0.36 18 180 

WBL C 27.3 0.67 29 80 

WBT B 13.9 0.39 65 - 

WBR B 12.7 0.22 12 150 

NBL D 36.7 0.35 35 110 

NBT C 34.2 0.11 21 - 

NBR C 33.1 0.01 - 44 

SBL E 64.5 0.79 82 20 

SBT D 44.2 0.35 48 - 

SBR D 40.6 0.08 15 20 

Mayfield 
Road and 

Highway 410 
SB 

B 10.7 0.43 

EBT A 8.3 0.42 43 - 

WBT A 7.8 0.36 37 - 

SBL C 20.2 0.44 28 - 

SBR C 20.9 0.41 31 - 

Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

B 20.0 0.71 

EBT B 14.6 0.59 70 - 

WBT B 14.3 0.60 68 - 

NBL C 28.5 0.82 76 - 

NBR D 41.9 0.88 113 - 

Ace Drive and 
Mayfield 

Road 
A 8.6 0.56 

EBT A 7.3 0.51 76 - 

EBR A 5.0 0.14 8 65 

WBL C 25.6 0.57 32 35 

WBT A 5.8 0.32 40 - 

NBL D 43.7 0.54 43 - 

Dixie Road 
and Mayfield 

Road 
C 20.1 0.88 

EBL D 38.6 0.94 116 140 

EBT B 13.6 0.56 102 - 

EBR B 10.6 0.24 14 70 

WBL A 9.3 0.30 10 65 

WBT B 11.0 0.26 37 - 

WBR A 9.5 0.04 3 30 

NBL D 38.6 0.53 37 75 

NBT C 32.0 0.16 14 - 

NBR C 31.2 0.04 6 60 

SBL C 32.7 0.17 13 30 

SBT C 32.5 0.22 19 - 

SBR D 38.5 0.55 47 138 

Dixie Road 
and Old 

School Road 
B 14.0 0.55 

EBL B 18.4 0.04 4 35 

EBT C 23.5 0.56 43 - 

WBL B 19.6 0.18 11 45 

WBT B 19.5 0.21 18 - 

NBL A 6.5 0.01 2 40 

NBT A 8.0 0.25 28 - 

SBL A 6.7 0.06 6 35 

SBT B 11.2 0.54 75 - 

PM Peak Hour 

Heart Lake 
Road and 
Mayfield 

Road 

C 33.0 0.70 

EBL F 200.0 1.19 66 115 

EBT C 28.9 0.57 96 - 

EBR C 21.8 0.09 12 180 

WBL B 18.7 0.19 10 80 

WBT C 26.7 0.68 132 - 

WBR B 18.4 0.16 13 150 
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Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

NBL D 35.1 0.64 84 110 

NBT C 26.4 0.14 27 - 

NBR C 24.9 0.01 - 44 

SBL F 88.0 0.95 129 20 

SBT D 37.6 0.17 29 - 

SBR D 36.2 0.06 10 20 

Mayfield 
Road and 

Highway 410 
SB 

A 4.7 0.44 

EBT A 3.9 0.25 18 - 

WBT A 5.7 0.56 53 - 

SBL C 24.5 0.24 10 - 

SBR C 24.0 0.11 7 - 

Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

C 20.2 0.73 

EBT B 13.3 0.37 39 - 

WBT B 17.7 0.73 90 - 

NBL D 40.0 0.95 128 - 

NBR E 64.2 0.99 151 - 

Ace Drive and 
Mayfield 

Road 
B 18.1 0.45 

EBT B 17.3 0.54 92 - 

EBR B 12.5 0.10 9 65 

WBL D 38.1 0.60 36 35 

WBT B 18.6 0.61 111 - 

NBL C 31.0 0.23 38 - 

Dixie Road 
and Mayfield 

Road 
D 38.8 1.13 

EBL F 138.0 1.18 147 140 

EBT C 21.5 0.48 80 - 

EBR B 17.3 0.12 13 70 

WBL C 20.6 0.33 14 65 

WBT C 30.2 0.67 108 - 

WBR C 21.8 0.02 - 30 

NBL E 62.6 0.89 108 75 

NBT C 26.6 0.17 25 - 

NBR C 25.3 0.02 - 60 

SBL C 27.0 0.17 20 30 

SBT C 28.1 0.29 41 - 

SBR D 38.7 0.72 105 138 

Dixie Road 
and Old 

School Road 
B 13.5 0.51 

EBL B 16.1 0.06 4 35 

EBT B 17.0 0.21 17 - 

WBL B 17.6 0.25 15 45 

WBT C 20.3 0.54 41 - 

NBL A 7.2 0.04 5 40 

NBT B 11.5 0.52 65 - 

SBL A 7.0 0.01 2 35 

SBT A 8.8 0.27 30 - 

Note: Red font represents a critical movement. 

As shown in Exhibit 4-2, two intersections at the study area signalized intersections operating 

above capacity levels and one above the critical threshold during the weekday AM and PM peak 

hours were noted: 

• Mayfield Road and Heart Lake Road intersect in the PM peak hour (v/c of 1.19) on 

the eastbound left-turn movement. 

• Highway 410 Northbound Off-Ramp and Mayfield Road intersect during AM and 

PM peak hours. 

o Northbound right-turn has (v/c of 0.88) in the AM peak and (v/c of 0.99) in the 

PM peak. 
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o Northbound left-turn has (v/c of 0.82) in the AM peak and (v/c of 0.95) in the PM 

peak. 

• At the intersection of Mayfield Road and Dixie Road, the eastbound left-turn 

movement is operating above capacity (v/c ratio of 1.18) during the weekday PM 

peak hour. 

• The v/c ratios for the turning movements on the ramp are above the threshold 

values. However, they are operating below capacity levels. 

4.2 Signalized Intersections – Mitigation Measures 

In order to improve the capacity performance at the movements that exceed the capacity levels, 

the following mitigation measures outlined in Exhibit 4-3 were applied to improve the 

intersections operation. 

Exhibit 4-3: Future Background Traffic Conditions - Signalized Intersections - Mitigation Measures 

INTERSECTION MOVEMENT PEAK Hour IMPROVEMENT 

Mayfield Road and Heart Lake 

Road 
EBL PM 

Manually Adjusted the Total 

Splits 

Highway 410 NB Off-Ramp and 

Mayfield Road 
NBR PM 

Manually Adjusted the Total 

Splits 

Highway 410 NB Off-Ramp and 

Mayfield Road 
NBL PM 

Manually Adjusted the Total 

Splits 

Mayfield Road and Dixie Road EBL PM 
Manually Adjusted the Total 

Splits 

The analysis results with the proposed mitigation measures listed above are summarized in 

Exhibit 4-4. Full Synchro results are available in Appendix H. 

Exhibit 4-4: 2024 Future Background Traffic Conditions - Signalized Intersections Traffic with Improvements 

Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

PM Peak Hour 

Heart Lake 
Road and 

Mayfield Road 
C 30.5 0.91 

EBL F 92.1 0.89 59 115 

EBT C 21.8 0.49 82 - 

EBR B 16.7 0.09 10 180 

WBL B 13.5 0.16 9 80 

WBT B 19.4 0.60 111 - 

WBR B 13.7 0.16 11 150 

NBL E 57.5 0.83 98 110 

NBT C 32.8 0.17 31 - 

NBR C 30.9 0.01 - 44 

SBL F 92.4 0.97 130 20 

SBT D 37.8 0.17 29 - 

SBR D 36.4 0.06 10 20 

Dixie Road 
and Mayfield 

Road 
D 35.5 0.99 

EBL E 76.2 0.99 136 140 

EBT C 21.2 0.48 77 - 

EBR B 17.1 0.12 12 70 

WBL C 24.5 0.36 14 65 

WBT D 36.1 0.76 114 - 
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Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

WBR C 25.3 0.02 - 30 

NBL E 67.2 0.91 112 75 

NBT C 27.4 0.17 26 - 

NBR C 26.0 0.02 - 60 

SBL C 27.8 0.17 21 30 

SBT C 28.9 0.30 42 - 

SBR C 34.6 0.59 79 138 

Highway 410 
NB Off-Ramp 
and Mayfield 
Road 

C 24.9 0.88 

EBT B 18.3 0.47 50 - 

WBT C 30.2 0.92 129 - 

NBL C 20.1 0.78 93 - 

NBR C 29.2 0.85 134 - 

As seen in Exhibit 4-4, the mitigation measures considered improved the capacity performance 

to below capacity levels. 

4.3 Unsignalized Intersections 

The results of the traffic analysis under the 2024 Future Background conditions traffic operations 

for the unsignalized intersections are presented in Exhibit 4-5. 

Exhibit 4-5: 2024 Future Background Traffic Conditions - Unsignalized Intersections Traffic Operations 

Intersection 
Intersection 

Delay (s) 
Lane 

Lane 
LOS 

Lane 
Delay 

(s) 

Lane 
v/c 

Ratio 

Lane 95th 
Percentile 
Queue (m) 

Lane 
Storage 
Capacity 

(m) 

AM Peak Hour 

Heart Lake Road and 
Old School Road 

8.1 

EB LTR A 8.3 - - - 

WB LTR A 7.9 - - - 

NB LTR A 8.0 - - - 

SB LTR A 7.8 - - - 

PM Peak Hour 

Heart Lake Road and 
Old School Road 

8.4 

EB LTR A 8.0 - - - 

WB LTR A 8.8 - - - 

NB LTR A 8.0 - - - 

SB LTR A 7.9 - - - 

As shown in Exhibit 4-5, no capacity concerns are observed at the unsignalized intersection. 

5 2029 Future Background Traffic Conditions 

The following section covers the traffic analysis under the 2029 future background traffic 

conditions. The 2029 future background traffic columns consist of the following components: 

• Traffic generated from planned development in the study area; and 

• 2029 projected traffic growth rate applied to the through movements only. 

The 2029 future background traffic volumes are illustrated in Exhibit 5-1. 
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Exhibit 5-1: 2029 Future Background Traffic Volumes 

 

The traffic analysis results in Synchro software based on the Highway Capacity Manual 

methodology were used to assess traffic operation conditions. The detailed Synchro HCM 

reports under the 2029 future background traffic conditions are presented in Appendix I. 

5.1 Signalized Intersections 

The traffic analysis results for the signalized intersections under the 2029 future background 

traffic conditions are presented in Exhibit 5-2. 

Legend
= Stop Sign
= Signalized Intersection
= Peak Period Volumes

Not to Scale

AM(PM)
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Exhibit 5-2: 2029 Future Background Traffic Conditions - Signalized Intersections Traffic Operations 

Intersection 

Intersection 

Movement LOS 
Delay 

(s) 
v/c 

Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 

(m) 
LOS 

Delay 
(s) 

v/c 
Ratio 

AM Peak Hour 

Heart Lake 
Road and 
Mayfield 

Road 

C 25.1 0.80 

EBL C 22.0 0.35 26 115 

EBT C 25.1 0.72 157 - 

EBR B 19.5 0.39 30 180 

WBL D 48.0 0.81 37 80 

WBT B 14.7 0.44 76 - 

WBR B 12.7 0.22 12 150 

NBL D 37.0 0.36 35 110 

NBT C 34.3 0.12 22 - 

NBR C 33.1 0.01 - 44 

SBL E 64.8 0.79 83 20 

SBT D 44.7 0.39 53 - 

SBR D 40.8 0.10 17 20 

Mayfield 
Road and 

Highway 410 
SB 

B 11.5 0.48 

EBT A 9.6 0.49 55 - 

WBT A 8.9 0.42 47 - 

SBL C 20.1 0.46 31 - 

SBR C 21.0 0.46 35 - 

Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

C 21.5 0.80 

EBT C 20.2 0.76 100 - 

WBT B 20.0 0.78 98 - 

NBL C 22.0 0.76 72 - 

NBR C 30.8 0.83 101 - 

Ace Drive and 
Mayfield 

Road 
B 10.4 0.78 

EBT A 8.6 0.59 97 - 

EBR A 5.4 0.14 10 65 

WBL E 73.6 0.84 24 35 

WBT A 6.5 0.37 49 - 

NBL D 43.9 0.57 48 - 

Dixie Road 
and Mayfield 

Road 
D 51.1 1.30 

EBL F 245.9 1.48 276 140 

EBT B 19.2 0.69 152 - 

EBR B 13.8 0.26 23 70 

WBL B 15.2 0.40 13 65 

WBT B 14.4 0.32 53 - 

WBR B 12.4 0.06 9 30 

NBL C 34.0 0.41 36 75 

NBT C 30.5 0.20 21 - 

NBR C 29.1 0.04 6 60 

SBL C 30.6 0.16 14 30 

SBT C 30.4 0.20 22 - 

SBR D 44.2 0.73 77 138 

Dixie Road 
and Old 

School Road 
B 16.4 0.69 

EBL B 17.8 0.06 5 35 

EBT C 23.5 0.60 49 - 

WBL B 19.0 0.19 11 45 

WBT B 18.8 0.21 19 - 

NBL A 8.2 0.10 6 40 

NBT A 9.1 0.30 36 - 

SBL A 7.4 0.06 7 35 

SBT B 16.5 0.74 140 - 

PM Peak Hour 

Heart Lake 
Road and 
Mayfield 

Road 

C 33.7 1.12 

EBL F 221.0 1.26 48 115 

EBT C 23.2 0.56 97 - 

EBR B 16.8 0.09 10 180 

WBL B 14.4 0.19 9 80 

WBT C 21.3 0.68 134 - 

WBR B 13.8 0.16 11 150 
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Intersection 

Intersection 

Movement LOS 
Delay 

(s) 
v/c 

Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 

(m) 
LOS 

Delay 
(s) 

v/c 
Ratio 

NBL E 57.9 0.83 99 110 

NBT C 32.9 0.18 33 - 

NBR C 30.8 0.01 - 44 

SBL F 93.5 0.97 131 20 

SBT D 38.0 0.19 32 - 

SBR D 36.3 0.06 10 20 

Mayfield 
Road and 

Highway 410 
SB 

A 6.6 0.58 

EBT A 4.2 0.29 21 - 

WBT A 6.6 0.64 66 - 

SBL C 24.3 0.25 10 - 

SBR C 23.8 0.11 7 - 

Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

D 42.4 0.98 

EBT C 20.5 0.55 57 - 

WBT E 70.0 1.08 157 - 

NBL C 21.1 0.82 106 - 

NBR C 34.7 0.90 154 - 

Ace Drive and 
Mayfield 

Road 
C 20.7 0.63 

EBT B 18.5 0.61 110 - 

EBR B 12.5 0.10 9 65 

WBL F 81.3 0.84 44 35 

WBT C 20.3 0.69 134 - 

NBL C 31.5 0.27 43 - 

Dixie Road 
and Mayfield 

Road 
D 54.7 1.26 

EBL F 212.8 1.35 196 140 

EBT C 24.3 0.55 90 - 

EBR B 18.7 0.12 12 70 

WBL C 26.5 0.40 14 65 

WBT D 42.3 0.86 134 - 

WBR C 26.7 0.03 - 30 

NBL F 96.3 1.01 125 75 

NBT C 27.5 0.18 30 - 

NBR C 25.9 0.02 - 60 

SBL C 28.9 0.25 29 30 

SBT C 29.7 0.36 53 - 

SBR D 51.0 0.86 164 138 

Dixie Road 
and Old 

School Road 
B 15.1 0.64 

EBL B 17.0 0.22 11 35 

EBT B 16.6 0.23 19 - 

WBL B 16.9 0.24 15 45 

WBT C 20.0 0.56 44 - 

NBL A 8.3 0.13 11 40 

NBT B 15.2 0.68 111 - 

SBL A 7.6 0.02 2 35 

SBT A 9.8 0.33 39 - 

As shown in Exhibit 5-2, two at the study area signalized intersections operating above capacity 

levels and one above a critical threshold during the weekday AM and PM peak hours were 

noted: 

• Mayfield Road and Heart Lake Road intersect in the PM peak hour (v/c of 1.26) on 

the eastbound left-turn movement. 

• Highway 410 Northbound Off-Ramp and Mayfield Road intersect during AM and 

PM peak hours. 

o Northbound right-turn has (v/c of 0.83) in the AM peak and (v/c of 0.90) in the 

peak hour. 

o Northbound left-turn has (v/c of 0.76) in the AM peak and (v/c of 0.82) in the PM 

peak hour. 
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o Westbound through has (v/c of 1.08) in the PM peak hour. 

• At the intersection of Mayfield Road and Dixie Road  

o The eastbound left-turn movement is operating above capacity (v/c ratio of 

1.48) during the weekday AM peak hour and (v/c of 1.35) during the PM peak 

hour. Also, the  

o The northbound left turn operates above capacity levels and has a (v/c of 1.01) 

in the PM peak hour. 

• The v/c ratios for the turning movements on the ramp are above the threshold 

values. However, they are operating below capacity. 

5.2 Signalized Intersections – Mitigation Measures 

In order to improve the capacity performance at the movements that exceed the capacity levels, 

the following mitigation measures outlined in Exhibit 5-3 were applied to improve the 

intersections operation. 

Exhibit 5-3: 2029 Future Background Traffic Conditions - Signalized Intersections Traffic Operations - Mitigation 
Measures 

INTERSECTION MOVEMENT PEAK Hour IMPROVEMENT 

Mayfield Road and Heart 

Lake Road 

EBL PM The left turn phase is warranted and has 

been implemented 

Highway 410 NB Off-

Ramp 

NBR PM Increase the Cycle length from 80 s to 100 

s and adjust the total splits NBL PM 

WBT PM 

Mayfield Road and Dixie 

Road 

EBL AM Manually adjusted the total splits 

EBL PM Increasing the Cycle length from 120 s to 

130 s and adjusting the total splits. NBL PM 

The traffic analysis results with the proposed mitigation measures listed above are summarized 

in Exhibit 5-4. Full Synchro results are available in Appendix J. 

Exhibit 5-4: 2029 Future Background Traffic Conditions - Signalized Intersections Traffic Operations with 
Improvements 

Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length (m) LOS 

Delay 
(s) 

v/c 
Ratio 

AM Peak Hour 

Dixie Road 
and Mayfield 

Road 
C 23.9 0.94 

EBL D 48.0 0.99 160 140 

EBT B 13.5 0.62 114 - 

EBR A 10.0 0.25 15 70 

WBL B 18.0 0.38 9 65 

WBT C 21.6 0.42 55 - 

WBR B 18.4 0.06 4 30 

NBL D 41.6 0.57 38 75 

NBT C 34.3 0.27 22 - 

NBR C 32.4 0.04 1 60 

SBL C 34.7 0.22 15 30 

SBT C 34.2 0.27 23 - 

SBR D 36.7 0.40 34 138 
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Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length (m) LOS 

Delay 
(s) 

v/c 
Ratio 

PM Peak Hour 

Highway 410 
NB Off-Ramp 
and Mayfield 
Road 

D 37.5 0.95 

EBT C 22.9 0.52 70 - 

WBT D 54.2 1.02 189 - 

NBL C 24.0 0.81 124 - 

NBR D 36.3 0.89 176 - 

Dixie Road 
and Mayfield 
Road 

D 52.4 1.11 

EBL F 130.5 1.14 192 140 

EBT C 26.6 0.56 98 - 

EBR C 20.4 0.12 13 70 

WBL C 32.3 0.42 15 65 

WBT E 63.8 0.98 167 - 

WBR C 32.6 0.03 - 30 

NBL F 90.2 0.99 130 75 

NBT C 28.8 0.18 31 - 

NBR C 27.1 0.02 - 60 

SBL C 30.1 0.25 30 30 

SBT C 31.0 0.35 56 - 

SBR D 42.0 0.73 122 138 

As seen in Exhibit 5-4, the mitigation measures that were considered improved the capacity 

performance to below capacity levels on all intersections except the intersections of Highway 

410 NB Off-Ramp and Mayfield Road with Mayfield Road and Dixie Road. 

5.1 Unsignalized Intersections 

The traffic analysis results of the 2029 future background conditions traffic operations for 

unsignalized intersections are presented in Exhibit 5-5. 

Exhibit 5-5: 2029 Future Background Traffic Conditions - Unsignalized Intersections 

Intersection 
Intersection 

Delay (s) 
Lane 

Lane 
LOS 

Lane 
Delay 

(s) 

Lane 
v/c 

Ratio 

Lane 95th 
Percentile 
Queue (m) 

Lane 
Storage 

Capacity (m) 

AM Peak Hour 

Heart Lake Road and 
Old School Road 

11.4 

EB LTR B 12.8 - - - 

WB LTR A 9.0 - - - 

NB LTR A 9.4 - - - 

SB LTR A 8.9 - - - 

PM Peak Hour 

Heart Lake Road and 
Old School Road 

12.0 

EB LTR B 10.9 - - - 

WB LTR B 13.6 - - - 

NB LTR B 10.9 - - - 

SB LTR A 9.3 - - - 

As shown in Exhibit 5-5, no capacity concerns are observed at the unsignalized intersection. 

6 2034 Future Background Traffic 

The following section covers the traffic analysis under 2034 future background traffic conditions. 

The 2034 future background traffic columns consist of the following components: 

• Traffic generated from planned development in the study area; and 
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• 2034 projected traffic growth rate applied to the through movements. 

The 2034 future background traffic volumes are illustrated in Exhibit 6-1. 

Exhibit 6-1: 2034 Future Background Traffic Volumes 

 

The traffic analysis results under the 2034 future background traffic conditions are summarized 

in the following subsections. Synchro software based on the Highway Capacity Manual 

methodology was used to assess traffic operation conditions under the 2034 future background 

traffic conditions. The detailed Synchro HCM reports under the 2034 future background traffic 

conditions are presented in Appendix K. 

Legend
= Stop Sign
= Signalized Intersection
= Peak Period Volumes

Not to Scale

AM(PM)
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6.1 Signalized Intersections 

The traffic analysis results under the 2034 Future Background conditions traffic operations 

analysis for signalized intersections are presented in Exhibit 6-2. 

Exhibit 6-2: 2034 Future Background Traffic Conditions - Signalized Intersections Traffic Operations 

Intersection 

Intersection 

Movement LOS Delay (s) 
v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

AM Peak Hour 

Heart Lake Road and 
Mayfield Road 

C 27.9 0.92 

EBL C 25.6 0.42 29 115 

EBT C 28.3 0.81 191 - 

EBR C 20.2 0.43 44 180 

WBL F 103.2 0.97 59 80 

WBT B 15.5 0.50 89 - 

WBR B 12.8 0.22 12 150 

NBL D 37.2 0.38 35 110 

NBT C 34.5 0.13 24 - 

NBR C 33.0 0.01 - 44 

SBL E 65.1 0.80 83 20 

SBT D 45.3 0.43 58 - 

SBR D 40.8 0.10 17 20 

Mayfield Road and 
Highway 410 SB 

B 12.3 0.54 

EBT B 10.7 0.56 67 - 

WBT A 9.8 0.48 57 - 

SBL C 20.1 0.48 34 - 

SBR C 21.4 0.50 40 - 

Highway 410 NB Off-
Ramp and Mayfield 

Road 
C 26.5 0.88 

EBT C 26.3 0.89 131 - 

WBT C 27.1 0.90 130 - 

NBL C 22.6 0.79 81 - 

NBR C 33.3 0.86 123 - 

Ace Drive and Mayfield 
Road 

B 12.1 0.87 

EBT B 10.4 0.68 126 - 

EBR A 5.9 0.15 12 65 

WBL F 105.5 0.94 29 35 

WBT A 7.4 0.42 61 - 

NBL D 44.0 0.61 54 - 

Dixie Road and 
Mayfield Road 

C 26.4 0.98 

EBL E 65.4 1.04 176 140 

EBT B 15.1 0.70 140 - 

EBR B 10.3 0.26 21 70 

WBL B 18.7 0.41 10 65 

WBT C 22.4 0.47 64 - 

WBR B 18.5 0.06 4 30 

NBL D 41.7 0.57 38 75 

NBT C 34.4 0.30 24 - 

NBR C 32.3 0.04 1 60 

SBL C 34.6 0.22 15 30 

SBT C 34.4 0.29 25 - 

SBR D 37.1 0.43 37 138 

Dixie Road and Old 
School Road 

B 18.7 0.76 

EBL B 17.4 0.06 5 35 

EBT C 23.9 0.63 54 - 

WBL B 18.8 0.20 11 45 

WBT B 18.5 0.23 21 - 

NBL A 9.6 0.14 6 40 

NBT A 9.8 0.33 40 - 

SBL A 7.7 0.06 7 35 

SBT C 20.8 0.83 162 - 
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Intersection 

Intersection 

Movement LOS Delay (s) 
v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

PM Peak Hour 

Heart Lake Road and 
Mayfield Road 

D 40.6 0.93 

EBL E 63.2 0.82 43 115 

EBT C 29.0 0.68 127 - 

EBR B 19.5 0.09 11 180 

WBL C 20.2 0.25 10 80 

WBT D 46.6 0.96 230 - 

WBR C 21.6 0.16 15 150 

NBL D 43.3 0.73 88 110 

NBT C 29.1 0.18 33 - 

NBR C 27.1 0.01 - 44 

SBL E 79.3 0.93 124 20 

SBT D 36.2 0.20 33 - 

SBR C 34.5 0.06 9 20 

Mayfield Road and 
Highway 410 SB 

A 7.4 0.65 

EBT A 4.4 0.33 25 - 

WBT A 7.7 0.73 84 - 

SBL C 24.1 0.27 11 - 

SBR C 23.6 0.13 8 - 

Highway 410 NB Off-
Ramp and Mayfield 

Road 
E 67.7 1.05 

EBT C 26.0 0.61 80 - 

WBT F 122.9 1.19 226 - 

NBL C 25.3 0.84 142 - 

NBR D 42.7 0.93 201 - 

Ace Drive and Mayfield 
Road 

C 24.2 0.85 

EBT C 20.1 0.68 132 - 

EBR B 12.5 0.11 11 65 

WBL F 192.9 1.16 36 35 

WBT C 22.7 0.78 163 - 

NBL C 32.1 0.30 48 - 

Dixie Road and 
Mayfield Road 

E 64.5 1.15 

EBL F 130.8 1.14 192 140 

EBT C 28.1 0.63 114 - 

EBR C 20.4 0.12 13 70 

WBL C 33.4 0.46 15 65 

WBT F 101.7 1.10 202 - 

WBR C 32.6 0.03 - 30 

NBL F 116.5 1.07 136 75 

NBT C 29.0 0.20 34 - 

NBR C 27.1 0.02 - 60 

SBL C 30.2 0.25 30 30 

SBT C 31.5 0.38 63 - 

SBR D 42.0 0.73 122 138 

Dixie Road and Old 
School Road 

B 16.5 0.70 

EBL B 16.9 0.23 11 35 

EBT B 16.4 0.25 21 - 

WBL B 16.5 0.23 15 45 

WBT C 20.5 0.59 49 - 

NBL A 8.7 0.13 12 40 

NBT B 18.1 0.76 130 - 

SBL A 8.0 0.03 2 35 

SBT B 10.6 0.37 43 - 

Note: Red font represents a critical movement. 

As shown in Exhibit 6-2, three intersections at the study area signalized intersections operating 

above capacity levels during the weekday AM and PM peak hours were noted: 

• The intersection of Highway 410 Northbound Off-Ramp and Mayfield Road during 

the AM and PM peak hours 
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o Northbound right-turn has (v/c of 0.86) in the AM peak and (v/c of 0.93) in the 

PM peak hour; 

o Northbound left-turn has (v/c of 0.79) in the AM peak, (v/c of 0.84) in the PM 

peak hour.; and 

o Westbound through has (v/c of 1.19) in the PM peak hour. 

• The intersection of Ace Drive and Mayfield Road during the PM peak hour 

o Westbound left-turn has (v/c of 1.16) in the AM peak hour. 

• At the intersection of Mayfield Road and Dixie Road during the AM and PM peak 

hours: 

o The eastbound left-turn movement operates above capacity (v/c ratio of 1.04) 

during the weekday AM peak hour. And a (v/c of 1.14) during the PM peak 

hour; 

o Northbound left-turn has a (v/c of 1.07) during the PM peak hour; and  

o Westbound through has a (v/c of 1.10) during the PM peak hour. 

6.2 Signalized Intersections – Mitigation Measures 

In order to improve the capacity performance at the movements that exceed the critical 

threshold, the following mitigation measures outlined in Exhibit 6-3 were applied to improve the 

intersections operation. 

Exhibit 6-3: 2034 Future Background Traffic Conditions - Signalized Intersections Traffic Operations – Mitigation 
Measures 

INTERSECTION MOVEMENT PEAK Hour IMPROVEMENT 

Mayfield Road and Heart 

Lake Road 
EBL AM Manually Adjusted the Total Splits 

Highway 410 NB Off-Ramp 

NBR AM Increase the Cycle Length from 80 s to 85 s 
NBL AM 

NBR PM Increase the Cycle Length from 100 s to 110 

s NBL PM 

WBT PM 

Mayfield Road and Ace 

Drive 
WBL PM 

The left turn phase is warranted and has 

been implemented 

Mayfield Road and Dixie 

Road 

EBL AM Manually Adjusted the Total Splits 

EBL PM 
Manually Adjusted the Total Splits NBL PM 

WBT PM 

The traffic analysis results with the proposed mitigation measures listed above are summarized 

in Exhibit 6-4. Full Synchro results are available in Appendix L. 
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Exhibit 6-4: 2034 Future Background Traffic Conditions - Signalized Intersections Traffic Operations with 
Improvements 

Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

AM Peak Hour 

Dixie Road 
and Mayfield 

Road 
C 24.0 0.90 

EBL D 40.1 0.94 162 140 

EBT B 14.7 0.69 130 - 

EBR B 10.0 0.26 19 70 

WBL C 22.0 0.41 9 65 

WBT C 27.2 0.56 67 - 

WBR C 22.1 0.06 5 30 

NBL D 42.4 0.59 38 75 

NBT C 34.6 0.30 24 - 

NBR C 32.5 0.04 1 60 

SBL C 34.9 0.22 15 30 

SBT C 34.6 0.30 25 - 

SBR D 35.2 0.29 26 138 

Highway 410 
NB Off-Ramp 
and Mayfield 
Road 

C 30.0 0.88 

EBT C 31.8 0.94 153 - 

WBT C 34.1 0.96 150 - 

NBL C 20.1 0.75 75 - 

NBR C 27.7 0.82 103 - 

PM Peak Hour 

Highway 410 
NB Off-Ramp 
and Mayfield 
Road 

F 85.0 1.04 

EBT C 29.7 0.66 96 - 

WBT F 168.2 1.29 267 - 

NBL C 21.8 0.79 134 - 

NBR C 33.1 0.88 182 - 

Ace Drive and 
Mayfield 
Road 

C 25.0 0.63 

EBT C 28.3 0.79 162 - 

EBR B 17.3 0.12 16 65 

WBL C 23.7 0.52 16 35 

WBT C 22.1 0.77 162 - 

Dixie Road 
and Mayfield 
Road 

E 61.4 1.13 

EBL E 78.5 0.99 174 140 

EBT C 23.3 0.57 104 - 

EBR B 17.2 0.12 12 70 

WBL C 32.5 0.46 13 65 

WBT F 90.5 1.07 198 - 

WBR C 31.9 0.03 - 30 

NBL F 204.6 1.29 149 75 

NBT C 33.3 0.23 37 - 

NBR C 31.0 0.02 - 60 

SBL C 34.9 0.29 33 30 

SBT D 36.3 0.44 67 - 

SBR D 46.7 0.73 116 138 

Note: Red font represents a critical movement. 

As seen in Exhibit 6-4, the mitigation measures that were considered improved the capacity 

performance to below critical threshold levels on all intersections except the intersection of 

Highway 410 NB Off-Ramp and Mayfield Road and Dixie Road and Mayfield Road during the 

PM peak hour.  
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6.1 Unsignalized Intersections 

The results of the 2034 Future Background conditions traffic operations analysis for unsignalized 

intersections are presented in Exhibit 6-5. 

Exhibit 6-5: 2034 Future Background Traffic Conditions - Unsignalized Intersections Traffic Operations 

Intersection 
Intersection 

Delay (s) 
Lane 

Lane 
LOS 

Lane 
Delay 

(s) 

Lane 
v/c 

Ratio 

Lane 95th 
Percentile 
Queue (m) 

Lane 
Storage 
Capacity 

(m) 

AM Peak Hour 

Heart Lake Road 
and Old School 

Road 
12.4 

EB LTR B 14.2 - - - 

WB LTR A 9.2 - - - 

NB LTR A 9.6 - - - 

SB LTR A 9.1 - - - 

PM Peak Hour 

Heart Lake Road 
and Old School 

Road 
13.2 

EB LTR B 11.6 - - - 

WB LTR C 15.4 - - - 

NB LTR B 11.3 - - - 

SB LTR A 9.6 - - - 

As shown in Exhibit 6-5, no capacity concerns are observed at the unsignalized intersections. 

7 Future Total Traffic Conditions 

This section of the report analyzes the impact of the proposed development on the future 

background traffic conditions for three horizon years: 2024 opening year, 2029, 5 years after the 

opening year, and 2034 10 years after the opening year. This analysis includes the impacts on 

the traffic conditions, including the site traffic associated with the proposed development.  

7.1 Future Site Access 

As discussed in Section 1.6, vehicular traffic will access the west parcel of the proposed 

development via three full movement accesses and the east parcel of the development by one 

full movement. The proposed full build-out lane configurations are illustrated in Exhibit 7-1. 
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Exhibit 7-1: Future Total Lane Configuration 

 

7.2 Left-Turn Lane Warrant Analysis 

This left turn lane warrant analysis at the new four site accesses under the three horizon years 

(2024, 2029, and 2034) is discussed in the following subsections. 
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7.2.1 Left Turn Lane Warrant Analysis 

The left turn lane warrant analysis was completed for the Main Streets turns into the four 

proposed site accesses (three on Heart Lake Road and one on Dixie Road). The analysis was 

based on MTO Design Supplement for TAC Geometric Design Guide (GDE) For Canadian 

Roads – April 2020 (the ‘MTO Design Supplement’). The warrant calculations are included in 

Appendix M. The analysis concluded with the following results: 

• Site Access #1 on Heart Lake Road is not warranted on all three horizons years; 

• Site Access #2 on Heart Lake Road is not warranted on all three horizons years; 

• Site Access #3 on Heart Lake Road is not warranted on all three horizons years; and 

• Site Access #4 on Dixie Road is warranted with a Storage of 25 m on all three horizon 

years. 

Therefore, an addition of left-turn lane is added to the Lane configuration starting from the future 

total of 2024 going forward 

7.2.2 Right Turn Lane Analysis 

The right lane for the fourth site access on Dixie Road is required per the Region of Peel Road 

Characterization Study, 2013. Considering Dixie Road is a suburban connector. Therefore, a 

right-turn lane will be added to the configuration starting in 2024. 

7.3 Trip Generation 

The gross trips expected to be generated by the proposed development are examined in this 

section. The net trips generated are then assigned and distributed to the study area road 

network. 

7.3.1 Gross Trip Generation 

Trip generation rates from the publication Trip Generation Manual, 11th Edition (Institute of 

Transportation Engineers, September 2021) were used to estimate future automobile trips 

associated with the proposed development. Based on the nature of the development, its location 

context, and the data quality, fitted curve data for vehicle trips, average rates for truck trips and 

Warehouse 150 land use code was used. The estimated net inbound and outbound vehicle trips 

for the proposed development are presented in Exhibit 7-2. 
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Exhibit 7-2: Proposed Development Trip Generation 

Term Unit Weekday AM Peak Hour Weekday PM Peak Hour 

BLDG 1,2,3 and 4 – LUC 150 Warehouse - 621,961 (1,000 sq.ft. GFA) – Employee Auto Trips 

Trip Generation 
Equation  

Vehicle trips / 1,000 
sq.ft GFA 

T = 0.12(X) + 23.62 T = 0.12(X) + 26.48 

Total Trips vehicles/hour 168 180 

New Inbound Trips vehicles/hour 129 77% 50 28% 

New Outbound Trips vehicles/hour 39 23% 130 72% 

BLDG 1,2,3 and 4 – LUC 150 Warehouse - 621,961 (1,000 sq.ft. GFA) –Trucks Trips 

Trip Generation Rate  0.02 0.03 

Total Trips truck trips/hour 13 19 

New Inbound Trips truck/hour 6 52% 9 52% 

New Outbound Trips truck/hour 7 48% 10 48% 

BLDG 5 and 6 – LUC 150 Warehouse - 464,032 (1,000 sq. ft. GFA) – Employee Auto Trips 

Trip Generation 
Equation  

Vehicle trips / 1,000 
sq.ft GFA 

T = 0.12(X) + 23.62 T = 0.12(X) + 26.48 

Total Trips vehicles/hour 103 109 

New Inbound Trips vehicles/hour 79 77% 30 28% 

New Outbound Trips vehicles/hour 24 23% 79 72% 

BLDG 5 and 6 – LUC 150 Warehouse - 464,032 (1,000 sq.ft. GFA) –Trucks Trips 

Trip Generation Rate  0.02 0.03 

Total Trips truck trips/hour 9 14 

New Inbound Trips truck/hour 5 52% 7 52% 

New Outbound Trips truck/hour 4 48% 7 48% 

Total 

Total Trips vehicles/hour 293 322 

New Inbound Trips vehicles/hour 219 96 

New Outbound Trips vehicles/hour 74 226 

7.3.2 Trip Reductions 

For this study, providing a more conservative estimate, no trip reductions were considered for 

the proposed development tip generation due to a lack of quantitative data. 

7.3.3 Trip Distribution and Assignment 

The trip distribution for site trips was determined based on 2016 TTS data. The trip distribution 

used for the east and west parcels is presented in Exhibit 7-3  and Exhibit 7-4, respectively. 

The detailed TTS data analysis is presented in Appendix N. 
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Exhibit 7-3: East Parcel Site Trip Distribution 

To / From Via 
AM PM 

Inbound Outbound Inbound Outbound 

North Dixie Road 32% 9% 27% 21% 

South Dixie Road 15% 40% 4% 22% 

East 
Old School Road 5% 6% 4% 2% 

Mayfield Road 43% 41% 60% 49% 

West 
Old School Road 1% 1% 0% 0% 

Mayfield Road 4% 3% 5% 6% 

Total 100% 100% 100% 100% 

Exhibit 7-4: West Parcel Trip Distribution 

To / From Via 
AM PM 

Inbound Outbound Inbound Outbound 

North Heart Lake Road 32% 9% 27% 21% 

South Heart Lake Road 15% 40% 4% 22% 

East 
Old School Road 5% 5% 6% 5% 

Mayfield Road 43% 42% 58% 46% 

West 
Old School Road 1% 0% 1% 0% 

Mayfield Road 5% 4% 5% 6% 

Total 100% 100% 100% 100% 

The net new site traffic is presented as per the above tables in Exhibit 7-5. 
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Exhibit 7-5: Net New Site Traffic Volumes 

 

8 2024 Future Total Traffic Conditions 

New trips resulting from the proposed development were added to the 2024 Future Background 

conditions scenario, producing 2024 future total traffic volumes presented in Exhibit 8-1 
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Traffic Operations analysis was conducted using the 2024 future total traffic volumes to 

determine future intersection performance with the impact of the proposed development. The 

result of the traffic operations analysis is presented in the following subsections. The traffic 

analysis under the 2024 future total traffic conditions scenario is presented in Appendix O. 

Exhibit 8-1: 2024 Future Total Traffic Conditions Traffic Volumes 

 

The results of the 2024 future total analysis are summarized in the following subsections. 

Synchro software based on the Highway Capacity Manual methodology was used to assess 
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traffic operation conditions under the 2024 future total traffic conditions. The detailed Synchro 

HCM reports under the 2024 future total traffic conditions are presented in Appendix O. 

8.1 Signalized Intersections 

The results of the 2024 future total conditions traffic operations analysis for signalized 

intersections are presented in Exhibit 8-2. 

Exhibit 8-2: 2024 Future Total Traffic Conditions - Signalized Intersections Traffic 

Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

AM Peak Hour 

 Heart Lake 
Road and 
Mayfield 

Road 

C 25.1 0.73 

EBL C 22.0 0.34 26.9 115 

EBT C 24.1 0.65 129.9 - 

EBR B 19.9 0.36 17.5 180 

WBL C 30.3 0.69 29.0 80 

WBT B 14.9 0.40 65.0 - 

WBR B 13.5 0.22 11.9 150 

NBL D 36.3 0.35 34.9 110 

NBT C 34.1 0.14 26.2 - 

NBR C 32.5 0.01 - 44 

SBL E 68.6 0.83 91.6 20 

SBT D 44.0 0.38 53.8 - 

SBR D 40.3 0.11 17.6 20 

 Mayfield 
Road and 

Highway 410 
SB 

B 11.1 0.43 

EBT A 8.7 0.43 44.1 - 

WBT A 8.2 0.36 38.4 - 

SBL C 20.2 0.45 29.3 - 

SBR C 20.9 0.43 32.8 - 

 Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

B 19.2 0.73 

EBT B 17.3 0.66 83.8 - 

WBT B 17.0 0.67 81.9 - 

NBL C 21.8 0.75 67.7 - 

NBR C 27.9 0.79 87.1 - 

 Ace Drive 
and Mayfield 

Road 
A 8.6 0.56 

EBT A 7.3 0.51 75.7 - 

EBR A 5.0 0.14 7.6 65 

WBL C 25.6 0.57 32.2 35 

WBT A 5.8 0.32 40.0 - 

NBL D 43.7 0.54 43.1 - 

 Dixie Road 
and Mayfield 

Road 
C 20.3 0.89 

EBL D 39.9 0.95 117.6 140 

EBT B 13.6 0.56 101.6 - 

EBR B 10.7 0.24 14.0 70 

WBL A 9.3 0.30 9.8 65 

WBT B 11.0 0.26 36.8 - 

WBR A 9.8 0.07 7.4 30 

NBL D 38.7 0.54 36.7 75 

NBT C 32.1 0.18 15.4 - 

NBR C 31.1 0.04 6.2 60 

SBL C 33.4 0.23 15.9 30 

SBT C 32.6 0.23 20.4 - 

SBR D 38.5 0.56 47.7 138 

 Dixie Road 
and Old 

School Road 
B 14.1 0.57 

EBL B 18.4 0.04 4.1 35 

EBT C 23.6 0.56 43.5 - 

WBL B 19.8 0.19 11.2 45 

WBT B 19.5 0.21 17.7 - 

NBL A 6.5 0.01 1.8 40 

NBT A 8.1 0.26 28.9 - 
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Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

SBL A 6.7 0.06 5.9 35 

SBT B 11.6 0.57 80.2 - 

PM Peak Hour 

 Heart Lake 
Road and 
Mayfield 

Road 

D 37.5 1 

EBL F 105.2 0.94 61.4 115 

EBT C 22.3 0.50 82.1 - 

EBR B 17.1 0.09 9.9 180 

WBL B 13.9 0.16 8.6 80 

WBT B 19.9 0.60 110.7 - 

WBR B 14.1 0.16 10.9 150 

NBL E 58.4 0.84 101.0 110 

NBT C 32.6 0.17 31.0 - 

NBR C 30.6 0.01 - 44 

SBL F 153.3 1.17 169.5 20 

SBT D 38.5 0.24 38.3 - 

SBR D 36.2 0.07 11.8 20 

 Mayfield 
Road and 

Highway 410 
SB 

A 6 0.51 

EBT A 3.9 0.25 18.2 - 

WBT A 5.7 0.56 53.0 - 

SBL C 24.5 0.24 9.5 - 

SBR C 24.0 0.11 7.2 - 

 Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

C 25.4 0.89 

EBT B 18.4 0.47 49.5 - 

WBT C 30.7 0.92 129.1 - 

NBL C 20.4 0.79 95.8 - 

NBR C 30.4 0.86 138.1 - 

 Ace Drive 
and Mayfield 

Road 
B 18.6 0.47 

EBT B 17.3 0.54 92.3 - 

EBR B 12.5 0.10 8.9 65 

WBL D 38.1 0.60 35.6 35 

WBT B 18.6 0.61 111.2 - 

NBL C 31.0 0.23 37.7 - 

 Dixie Road 
and Mayfield 

Road 
D 36.4 1.01 

EBL F 82.2 1.01 136.9 140 

EBT C 21.7 0.48 77.3 - 

EBR B 17.5 0.12 12.4 70 

WBL C 24.9 0.36 13.8 65 

WBT D 36.7 0.76 113.9 - 

WBR C 25.8 0.04 - 30 

NBL E 70.4 0.93 114.9 75 

NBT C 27.2 0.17 26.1 - 

NBR C 25.8 0.02 - 60 

SBL C 29.2 0.29 31.9 30 

SBT C 28.9 0.31 44.4 - 

SBR C 34.5 0.59 80.3 138 

 Dixie Road 
and Old 

School Road 
B 13.8 0.54 

EBL B 16.1 0.06 4.4 35 

EBT B 17.0 0.21 17.3 - 

WBL B 17.6 0.25 15.5 45 

WBT C 20.3 0.54 40.6 - 

NBL A 7.2 0.04 5.0 40 

NBT B 11.9 0.54 68.9 - 

SBL A 7.0 0.02 2.1 35 

SBT A 8.9 0.28 31.5 - 

Note: Red font represents a critical movement. 

• The southbound left-tun movement on Heart Lake Road and Mayfield operates 

above capacity levels. Likewise, the eastbound left-turn on Dixie Road and Mayfield 

Road operates above capacity levels. 
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• The v/c ratios for the turning movements on the ramp are above the threshold 

values; however, they are operating below capacity. 

8.2 Unsignalized Intersections 

The results of the 2024 future total conditions traffic operations analysis for unsignalized 

intersections are presented in Exhibit 8-3. 

Exhibit 8-3: 2024 Future Total Traffic Conditions - Unsignalized Intersections Traffic Operations 

Intersection 
Intersection 

Delay (s) 
Lane 

Lane 
LOS 

Lane 
Delay 

(s) 

Lane 
v/c 

Ratio 

Lane 95th 
Percentile 
Queue (m) 

Lane 
Storage 
Capacity 

(m) 

AM Peak Period 

 Heart Lake 
Road & Old 
School Road 

8.5 

EBLTR A 8.7 - - - 

WBLTR A 8.5 - - - 

NBLTR A 8.3 - - - 

SBLTR A 8.5 - - - 

Site Access 
#3 

0.7 
WBLR B 12.0 0.03 0.7 - 

SBLT A 1.6 0.02 0.4 - 

Site Access 
#2 

0.7 
WBLR B 11.8 0.03 0.7 - 

SBLT A 1.5 0.01 0.3 - 

Site Access 
#1 

0.8 
WBLR B 11.6 0.03 0.7 - 

SBLT A 1.4 0.01 0.3 - 

Site Access 
#4 

0.7 
EBLR B 13.4 0.07 1.6 - 

NBLT A 9.3 0.06 1.6 - 

PM Peak Period 

 Heart Lake 
Road & Old 
School Road 

8.8 

EBLTR A 8.3 - - - 

WBLTR A 9.3 - - - 

NBLTR A 8.5 - - - 

SBLTR A 8.3 - - - 

Site Access 
#3 

1.2 
WBLR B 13.0 0.10 2.6 - 

SBLT A 0.5 0.01 0.2 - 

Site Access 
#2 

1.2 
WBLR B 12.7 0.10 2.5 - 

SBLT A 0.6 0.01 0.2 - 

Site Access 
#1 

1.2 
WBLR B 12.4 0.09 2.3 - 

SBLT A 0.7 0.01 0.1 - 

Site Access 
#4 

1.2 
EBLR B 12.0 0.16 4.2 - 

NBLT A 8.1 0.02 0.5 - 

As shown in Exhibit 8-3, no capacity or queuing concerns were observed at the unsignalized 

intersections within the study area during weekday AM and PM peak hours. 

9 2029 Future Total Traffic Conditions 

New trips resulting from the proposed development were added to the 2029 Future Background 

conditions scenario, producing 2029 future total traffic volumes illustrated in Exhibit 9-1. 

Traffic operations analysis was conducted using the 2029 future total traffic volumes to 

determine future intersection performance with the impact of the proposed development. The 

result of the traffic operations analysis is presented in the following subsections. The traffic 

analysis under the 2029 future total traffic conditions scenario is presented in Appendix P. 
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Exhibit 9-1: 2029 Future Total Traffic Volumes 

 

The traffic analysis results under the 2029 future total traffic conditions are summarized in the 

following subsections. Synchro software based on the Highway Capacity Manual methodology 

was used to assess traffic operation conditions under the 2029 future total traffic conditions. The 

detailed Synchro HCM reports under the 2029 future total traffic conditions are presented in 

Appendix P. 
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9.1 Signalized Intersections 

The traffic analysis results of the 2029 future total traffic conditions for signalized intersections 

are presented in Exhibit 9-2. 

Exhibit 9-2: 2029 Future Total Traffic Conditions – Signalized Intersections Traffic Operations 

Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

AM Peak Hour 

 Heart Lake 
Road and 
Mayfield 

Road 

C 26.7 0.83 

EBL C 24.4 0.39 28.8 115 

EBT C 26.4 0.73 156.8 - 

EBR C 20.5 0.39 30.4 180 

WBL E 55.0 0.83 37.4 80 

WBT B 15.6 0.45 76.0 - 

WBR B 13.5 0.22 11.9 150 

NBL D 36.6 0.36 34.9 110 

NBT C 34.2 0.15 28.0 - 

NBR C 32.5 0.01 - 44 

SBL E 69.0 0.83 92.3 20 

SBT D 44.6 0.41 58.7 - 

SBR D 40.3 0.11 17.6 20 

 Mayfield 
Road and 

Highway 410 
SB 

B 11.8 0.49 

EBT A 9.8 0.49 56.1 - 

WBT A 9.1 0.42 48.3 - 

SBL C 20.1 0.47 32.4 - 

SBR C 21.2 0.48 37.5 - 

 Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

C 21.7 0.81 

EBT C 20.4 0.77 99.7 - 

WBT C 20.2 0.78 97.8 - 

NBL C 22.6 0.78 75.3 - 

NBR C 30.6 0.83 103.0 - 

 Ace Drive 
and Mayfield 

Road 
B 10.4 0.78 

EBT A 8.6 0.59 97.2 - 

EBR A 5.4 0.14 9.7 65 

WBL E 73.6 0.84 24.4 35 

WBT A 6.5 0.37 49.3 - 

NBL D 43.9 0.57 48.1 - 

 Dixie Road 
and Mayfield 

Road 
C 24.3 0.95 

EBL D 49.5 0.99 161.4 140 

EBT B 13.6 0.62 114.2 - 

EBR B 10.0 0.25 15.3 70 

WBL B 18.1 0.38 9.2 65 

WBT C 21.7 0.42 55.2 - 

WBR B 18.7 0.09 11.5 30 

NBL D 41.7 0.57 37.9 75 

NBT C 34.5 0.29 23.4 - 

NBR C 32.4 0.04 0.6 60 

SBL D 35.7 0.28 18.0 30 

SBT C 34.3 0.29 24.1 - 

SBR D 36.7 0.40 34.7 138 

 Dixie Road 
and Old 

School Road 
B 16.9 0.71 

EBL B 17.8 0.06 5.3 35 

EBT C 23.5 0.60 49.5 - 

WBL B 19.2 0.21 11.7 45 

WBT B 18.7 0.21 19.0 - 

NBL A 8.5 0.11 5.9 40 

NBT A 9.2 0.31 36.6 - 

SBL A 7.4 0.06 6.5 35 

SBT B 17.6 0.77 148.3 - 
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Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

PM Peak Hour 

 Heart Lake 
Road and 
Mayfield 

Road 

D 41.2 0.94 

EBL E 72.0 0.86 44.7 115 

EBT C 28.8 0.62 107.5 - 

EBR C 20.6 0.09 11.0 180 

WBL C 20.2 0.22 9.8 80 

WBT D 39.0 0.87 177.5 - 

WBR C 22.7 0.16 14.5 150 

NBL D 42.0 0.71 87.7 110 

NBT C 28.3 0.16 31.4 - 

NBR C 26.5 0.01 - 44 

SBL F 116.8 1.07 162.7 20 

SBT D 36.0 0.23 39.6 - 

SBR C 33.8 0.07 11.4 20 

 Mayfield 
Road and 

Highway 410 
SB 

A 6.6 0.58 

EBT A 4.2 0.29 21.1 - 

WBT A 6.6 0.64 66.2 - 

SBL C 24.3 0.25 10.2 - 

SBR C 23.9 0.12 7.4 - 

 Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

D 38.8 0.96 

EBT C 23.2 0.53 69.8 - 

WBT E 56.9 1.03 188.7 - 

NBL C 24.3 0.82 127.7 - 

NBR D 37.4 0.90 181.0 - 

 Ace Drive 
and Mayfield 

Road 
C 20.7 0.63 

EBT B 18.5 0.61 110.1 - 

EBR B 12.5 0.10 8.9 65 

WBL F 81.3 0.84 43.7 35 

WBT C 20.3 0.69 134.2 - 

NBL C 31.5 0.27 42.9 - 

 Dixie Road 
and Mayfield 

Road 
D 52.9 1.13 

EBL F 132.3 1.15 193.9 140 

EBT C 26.6 0.56 98.1 - 

EBR C 20.4 0.12 13.0 70 

WBL C 32.3 0.42 14.9 65 

WBT E 63.8 0.98 166.9 - 

WBR C 32.8 0.04 2.4 30 

NBL F 99.8 1.02 132.5 75 

NBT C 28.8 0.18 31.2 - 

NBR C 27.1 0.02 - 60 

SBL C 31.9 0.36 43.1 30 

SBT C 31.2 0.36 58.7 - 

SBR D 42.5 0.74 124.4 138 

 Dixie Road 
and Old 

School Road 
B 15.3 0.65 

EBL B 17.0 0.22 10.9 35 

EBT B 16.6 0.23 19.4 - 

WBL B 16.9 0.24 15.3 45 

WBT C 20.0 0.56 44.4 - 

NBL A 8.3 0.13 11.4 40 

NBT B 15.8 0.70 117.5 - 

SBL A 7.6 0.02 2.2 35 

SBT A 9.9 0.34 40.0 - 

As shown in Exhibit 9-2, three intersections at the study area signalized intersections operating 

above capacity levels during the weekday PM peak hours were noted: 

• At the intersection of Mayfield Road and Heart Lake Road, the southbound left-turn 

movement has a (v/c of 1.07) during the PM peak 

• The intersection of Highway 410 NB Off-Ramp and Mayfield Road is operating 

above capacity levels during the AM and PM peak hours: 
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o The northbound left-turn is operating above capacity levels (v/c of 0.78) in the 

AM peak hour and (v/c of 1.03) in the PM peak hour. 

o The northbound right-turn is operating above capacity levels (v/c of 0.83) in the 

AM peak hour and (v/c of 0.90) in the PM peak hour. 

o The westbound through operates above the capacity levels (v/c of 1.03) in the 

PM peak hour. 

• Mayfield Road and Dixie Road intersection operate above capacity level during the 

weekday PM peak hour. 

• The northbound left-turn is operating above capacity (v/c of 1.02) during the 

weekday PM peak hour. 

• The v/c ratios for the turning movements on the ramp are above the threshold 

values. However, they are operating below capacity. 

9.2 Signalized Intersections – Mitigation Measures 

In order to improve the capacity performance at the movements that exceed the critical 

threshold, the following mitigation measures outlined in Exhibit 9-3 were applied to improve the 

intersection operations. 

Exhibit 9-3: 2029 Future Total Traffic Conditions – Signalized Intersections - Mitigation Measures 

INTERSECTION MOVEMENT PEAK Hour IMPROVEMENT 

Mayfield Road and Heart 

Lake Road 
SBL PM Manually adjusted the total splits.  

Highway 410 NB Off-

Ramp and Mayfield Road 

NBL 

PM 

Increasing the Cycle length doesn’t 

improve the Intersection performance; 

therefore, no mitigation was made.  

NBR 

WBT 

Mayfield Road and Dixie 

Road 

NBL 
PM Manually adjusted the total splits.  

WBT 

The measures outlined above are implemented, resulting in Exhibit 9-4. Full Synchro results 

are available in Appendix Q. 

Exhibit 9-4: 2029 Future Total Traffic Conditions – Signalized Intersections Traffic Operations with 
Improvements 

Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

PM Peak Hour 

 Heart Lake 
Road and 
Mayfield Road 

D 41.5 0.92 

EBL E 71.3 0.86 44.2 115 

EBT C 31.6 0.66 113.9 - 

EBR C 22.4 0.09 11.7 180 

WBL C 22.2 0.23 10.5 80 

WBT D 45.3 0.92 191.7 - 

WBR C 24.6 0.16 15.3 150 

NBL D 37.7 0.68 83.0 110 

NBT C 26.0 0.15 29.8 - 

 Highway 410 
NB Off-Ramp 
and Mayfield 
Road 

D 38.8 0.96 

EBT C 23.2 0.53 69.8 - 

WBT E 56.9 1.03 188.7 - 

NBL C 24.3 0.82 127.7 - 

NBR D 37.4 0.90 181.0 - 
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Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

 Dixie Road 
and Mayfield 
Road 

D 51.7 1.16 

EBL F 132.3 1.15 193.9 140 

EBT C 25.0 0.54 95.1 - 

EBR B 19.3 0.12 12.6 70 

WBL C 30.7 0.41 14.3 65 

WBT D 54.1 0.93 159.6 - 

WBR C 31.4 0.04 2.3 30 

NBL F 120.2 1.08 136.9 75 

NBT C 30.2 0.19 32.0 - 

NBR C 28.4 0.02 - 60 

SBL C 33.6 0.37 44.3 30 

SBT C 32.7 0.38 60.2 - 

SBR D 46.2 0.77 138.4 138 

9.3 Unsignalized Intersections 

The traffic analysis results under the 2029 future total traffic conditions for unsignalized 

intersections are presented in Exhibit 9-5 

Exhibit 9-5: 2029 Future Total Traffic Conditions – Unsignalized Intersections Traffic 

Intersection 
Intersection 

Delay (s) 
Lane 

Lane 
LOS 

Lane 
Delay 

(s) 

Lane 
v/c 

Ratio 

Lane 95th 
Percentile 
Queue (m) 

Lane 
Storage 
Capacity 

(m) 

AM Peak Hour 

 Heart Lake 
Road and Old 
School Road 

8.5 

EBLTR A 8.7 - - - 

WBLTR A 8.5 - - - 

NBLTR A 8.3 - - - 

SBLTR A 8.5 - - - 

Site Access #3 0.7 
WBLR B 12.0 0.03 0.7 - 

SBLT A 1.6 0.02 0.4 - 

Site Access #2 0.7 
WBLR B 11.8 0.03 0.7 - 

SBLT A 1.5 0.01 0.3 - 

Site Access #1 0.8 
WBLR B 11.6 0.03 0.7 - 

SBLT A 1.4 0.01 0.3 - 

Site Access #4 0.7 
EBLR B 13.4 0.07 1.6 - 

NBLT A 9.3 0.06 1.6 - 

PM Peak Hour 

 Heart Lake 
Road and Old 
School Road 

8.8 

EBLTR A 8.3 - - - 

WBLTR A 9.3 - - - 

NBLTR A 8.5 - - - 

SBLTR A 8.3 - - - 

Site Access #3 1.2 
WBLR B 13.0 0.10 2.6 - 

SBLT A 0.5 0.01 0.2 - 

Site Access #2 1.2 
WBLR B 12.7 0.10 2.5 - 

SBLT A 0.6 0.01 0.2 - 

Site Access #1 1.2 
WBLR B 12.4 0.09 2.3 - 

SBLT A 0.7 0.01 0.1 - 

Site Access #4 1.2 
EBLR B 12.0 0.16 4.2 - 

NBLT A 8.1 0.02 0.5 - 

As shown in Exhibit 9-5, no capacity or queuing concerns were observed at the unsignalized 

intersections within the study area during weekday AM and PM peak hours. 
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10 2034 Future Total Traffic Conditions 

New trips resulting from the proposed development were added to the 2034 future total traffic 

conditions scenario, producing 2034 future total traffic volumes illustrated in Exhibit 10-1 

Traffic analysis was conducted using the 2034 future total traffic volumes to determine future 

intersection performance with the impact of the proposed development. The result of the traffic 

operations analysis is presented in the following subsections. The traffic analysis under the 2034 

future total traffic conditions scenario is presented in Appendix R. 
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Exhibit 10-1: 2034 Future Total Traffic Volumes 

 

The traffic analysis results under the 2034 future total traffic conditions are summarized in the 

following subsections. Synchro software based on the Highway Capacity Manual methodology 

assessed traffic operation conditions under the 2034 future total traffic conditions. Appendix R 

presents the detailed Synchro HCM reports under the 2034 future total traffic conditions. 

Legend
= Stop Sign
= Signalized Intersection
= Peak Period Volumes

Not to Scale

AM(PM)
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10.1 Signalized Intersections 

The traffic analysis results under the 2034 future total traffic conditions for signalized 

intersections are presented in Exhibit 10-2. 

Exhibit 10-2: 2034 Future Total Traffic Conditions – Signalized Intersections Traffic Operations 

Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

AM Peak Hour 

 Heart Lake 
Road and 

Mayfield Road 
C 29.6 0.94 

EBL C 29.2 0.47 32.6 115 

EBT C 30.1 0.83 190.5 - 

EBR C 21.2 0.43 44.1 180 

WBL F 109.8 0.98 59.1 80 

WBT B 16.6 0.51 89.0 - 

WBR B 13.6 0.22 11.9 150 

NBL D 36.9 0.38 34.9 110 

NBT C 34.4 0.17 29.9 - 

NBR C 32.5 0.01 - 44 

SBL E 69.0 0.83 93.3 20 

SBT D 45.2 0.45 63.8 - 

SBR D 40.2 0.11 17.6 20 

 Mayfield Road 
and Highway 

410 SB 
B 12.7 0.54 

EBT B 11.1 0.57 70.5 - 

WBT B 10.2 0.48 60.1 - 

SBL C 20.1 0.49 35.6 - 

SBR C 21.3 0.51 41.5 - 

 Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

C 30.4 0.88 

EBT C 32.3 0.94 152.9 - 

WBT C 34.6 0.96 150.2 - 

NBL C 20.7 0.77 78.7 - 

NBR C 27.4 0.82 103.7 - 

 Ace Drive and 
Mayfield Road 

B 12.1 0.87 

EBT B 10.4 0.68 126.1 - 

EBR A 5.9 0.15 11.8 65 

WBL F 105.5 0.94 28.5 35 

WBT A 7.4 0.42 60.7 - 

NBL D 44.0 0.61 53.5 - 

 Dixie Road 
and Mayfield 

Road 
C 24.5 0.91 

EBL D 42.2 0.95 165.5 140 

EBT B 15.0 0.69 131.6 - 

EBR B 10.2 0.26 19.1 70 

WBL C 22.2 0.41 9.2 65 

WBT C 27.4 0.56 67.0 - 

WBR C 22.6 0.10 12.4 30 

NBL D 42.3 0.58 38.3 75 

NBT C 34.7 0.32 25.3 - 

NBR C 32.4 0.04 0.8 60 

SBL D 35.7 0.29 18.0 30 

SBT C 34.6 0.31 26.1 - 

SBR D 35.2 0.30 25.5 138 

 Dixie Road 
and Old 

School Road 
B 19.7 0.78 

EBL B 17.4 0.06 5.3 35 

EBT C 24.0 0.63 54.5 - 

WBL B 19.0 0.22 11.9 45 

WBT B 18.5 0.23 20.6 - 

NBL B 10.2 0.16 6.5 40 

NBT A 9.8 0.34 40.3 - 

SBL A 7.7 0.06 6.5 35 

SBT C 22.7 0.85 170.6 - 
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Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length 
(m) 

LOS 
Delay 
(s) 

v/c 
Ratio 

PM Peak Hour 

 Heart Lake 
Road and 

Mayfield Road 
D 46.9 0.99 

EBL E 74.3 0.86 44.7 115 

EBT C 30.9 0.70 126.5 - 

EBR C 20.6 0.09 11.0 180 

WBL C 21.5 0.26 9.8 80 

WBT D 51.8 0.98 229.5 - 

WBR C 22.7 0.16 14.5 150 

NBL D 42.7 0.72 87.7 110 

NBT C 28.6 0.18 34.1 - 

NBR C 26.5 0.01 - 44 

SBL F 120.1 1.08 163.5 20 

SBT D 36.3 0.25 42.5 - 

SBR C 33.8 0.07 11.4 20 

 Mayfield Road 
and Highway 

410 SB 
A 7.4 0.65 

EBT A 4.4 0.33 24.6 - 

WBT A 7.7 0.73 83.7 - 

SBL C 24.0 0.27 10.8 - 

SBR C 23.6 0.13 8.0 - 

 Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

F 88.3 1.05 

EBT C 30.6 0.67 96.0 - 

WBT F 176.6 1.31 267.3 - 

NBL C 21.7 0.80 137.7 - 

NBR C 33.5 0.89 203.6 - 

 Ace Drive and 
Mayfield Road 

C 25 0.63 

EBT C 28.3 0.79 161.5 - 

EBR B 17.3 0.12 16.2 65 

WBL C 23.7 0.52 15.6 35 

WBT C 22.1 0.77 161.9 - 

NBL C 32.7 0.30 46.3 - 

 Dixie Road 
and Mayfield 

Road 
E 62.4 1.15 

EBL E 79.8 0.99 175.9 140 

EBT C 23.3 0.57 104.0 - 

EBR B 17.2 0.12 11.8 70 

WBL C 32.5 0.46 13.1 65 

WBT F 90.5 1.07 198.0 - 

WBR C 32.1 0.04 2.4 30 

NBL F 227.5 1.34 151.0 75 

NBT C 33.3 0.23 36.8 - 

NBR C 31.0 0.02 - 60 

SBL D 37.4 0.42 46.9 30 

SBT D 36.6 0.46 70.1 - 

SBR D 47.3 0.74 121.3 138 

 Dixie Road 
and Old 

School Road 
B 16.9 0.71 

EBL B 16.9 0.23 11.0 35 

EBT B 16.4 0.25 21.0 - 

WBL B 16.6 0.23 15.3 45 

WBT C 20.5 0.59 49.2 - 

NBL A 8.7 0.13 11.5 40 

NBT B 19.1 0.78 135.4 - 

SBL A 8.0 0.03 2.3 35 

SBT B 10.7 0.38 44.3 - 

As shown in Exhibit 10-2, Three signalized intersections operating above critical thresholds 

during the weekday PM peak hours were noted: 

• At the intersection of Mayfield Road and Heart Lake Road, the southbound left-turn 

movement has a (v/c of 1.08) during the PM peak; and the westbound through has 

a (v/c of 0.98) during the PM peak hour. 
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• The intersection of Highway 410 NB Off-Ramp and Mayfield Road is operating 

above capacity levels during the AM and PM peak hours: 

o The northbound left-turn is operating above the critical threshold (v/c of 0.77) in 

the AM peak hour and (v/c of 0.80) in the PM peak hour. 

o The northbound right-turn is operating above the critical threshold (v/c of 0.82) 

in the AM peak hour and (v/c of 0.89) in the PM peak hour. 

o The westbound through operates above the capacity levels and has a (v/c of 

0.96) in the AM peak hour and (v/c of 1.31) in the PM peak hour. 

• Mayfield Road and Dixie Road intersection operate above capacity level during the 

weekday PM peak hour. 

o The northbound left-turn is operating above capacity (v/c of 1.02) during the 

weekday PM peak hour. 

The v/c ratios for the turning movements on the ramp are above the threshold values. However, 

they are operating below capacity levels. 

10.2 Signalized Intersections – Mitigation Measures 

In order to improve the capacity performance at the movements that exceed the critical 

threshold, the following mitigation measures outlined in Exhibit 10-3 were applied to improve the 

intersection operations. 

Exhibit 10-3: 2034 Future Total Traffic Conditions – Signalized Intersections - Mitigation Measures 

INTERSECTION MOVEMENT PEAK Hour IMPROVEMENT 

Mayfield Road 
and Heart Lake 
Road 

SBL PM Manually adjusted the total splits.  

Highway 410 NB 
Off-Ramp and 
Mayfield Road 

NBL 

AM 
Increased the Cycle length from 85 s to 95 s and 
adjusted the total splits.  

NBR 

WBT 

Highway 410 NB 
Off-Ramp and 
Mayfield Road 

NBL 

PM 
IBI suggests monitoring future traffic operations and 
optimizing the total splits to cater to future traffic 
demand.  

NBR 

WBT 

Mayfield Road 
and Dixie Road 

NBL 
PM 

IBI suggests monitoring future traffic operations and 
optimizing the total splits to cater to future traffic 
demand.  

WBT 

The above measures are implemented, and the results are summarized below in Exhibit 10-4. 

Full Synchro results are available in Appendix S. 
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Exhibit 10-4: 2034 Future Total Traffic Conditions – Signalized Intersections Traffic Operations with 
improvements 

Intersection 

Intersection 

Movement LOS 
Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Storage 
Length (m) LOS 

Delay 
(s) 

v/c 
Ratio 

AM Peak Hour 

Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

C 28.9 0.87 

EBT C 30.0 0.91 166.9 - 

WBT C 31.2 0.92 164.0 - 

NBL C 22.5 0.77 85.6 - 

NBR C 29.6 0.82 111.0 - 

PM Peak Hour 

 Heart Lake 
Road and 
Mayfield 

Road 

D 45.9 0.99 

EBL E 75.8 0.87 43.6 115 

EBT C 30.7 0.71 123.5 - 

EBR C 20.4 0.09 11.0 180 

WBL C 21.0 0.26 9.6 80 

WBT D 53.3 0.99 223.2 - 

WBR C 22.2 0.16 14.2 150 

NBL D 41.8 0.73 85.0 110 

NBT C 27.2 0.17 32.7 - 

NBR C 25.3 0.01 - 44 

SBL F 101.8 1.03 155.5 20 

SBT C 33.4 0.24 40.5 - 

SBR C 31.2 0.07 10.4 20 

 Mayfield 
Road and 

Highway 410 
SB 

A 6.5 0.64 

EBT A 2.2 0.32 10.3 - 

WBT A 7.2 0.70 84.8 - 

SBL C 26.7 0.28 12.4 - 

SBR C 26.1 0.14 9.0 - 

 Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

E 56.4 1.02 

EBT C 31.4 0.57 99.0 - 

WBT F 86.8 1.12 272.0 - 

NBL C 31.8 0.84 184.3 - 

NBR D 50.0 0.94 251.3 - 

 Ace Drive 
and Mayfield 

Road 
C 24 0.62 

EBT C 27.2 0.75 167.8 - 

EBR B 16.9 0.12 17.1 65 

WBL C 22.8 0.50 17.6 35 

WBT C 20.6 0.73 161.2 - 

NBL D 37.2 0.32 51.6 - 

 Dixie Road 
and Mayfield 

Road 
E 62.7 1.2 

EBL F 160.7 1.22 200.3 140 

EBT C 28.3 0.63 114.3 - 

EBR C 20.6 0.12 13.0 70 

WBL C 32.1 0.46 14.9 65 

WBT F 85.7 1.06 194.3 - 

WBR C 31.7 0.04 2.3 30 

NBL F 124.5 1.09 138.3 75 

NBT C 28.6 0.20 34.2 - 

NBR C 26.7 0.02 - 60 

SBL C 31.7 0.36 43.3 30 

SBT C 31.3 0.40 65.1 - 

SBR D 44.5 0.78 142.1 138 

10.3 Unsignalized Intersections 

The traffic analysis results under the 2034 future total traffic conditions for unsignalized 

intersections are presented in Exhibit 10-5. 
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Exhibit 10-5: 2034 Future Total - Unsignalized Intersection Capacity Analysis 

Intersection 
Intersection 

Delay (s) 
Lane 

Lane 
LOS 

Lane 
Delay 

(s) 

Lane v/c 
Ratio 

Lane 95th 
Percentile 
Queue (m) 

Lane Storage 
Capacity (m) 

AM Peak Hour 

 Heart Lake 
Road and Old 
School Road 

8.5 

EBLTR A 8.7 - - - 

WBLTR A 8.5 - - - 

NBLTR A 8.3 - - - 

SBLTR A 8.5 - - - 

Site Access #3 0.7 
WBLR B 12.0 0.03 0.7 - 

SBLT A 1.6 0.02 0.4 - 

Site Access #2 0.7 
WBLR B 11.8 0.03 0.7 - 

SBLT A 1.5 0.01 0.3 - 

Site Access #1 0.8 
WBLR B 11.6 0.03 0.7 - 

SBLT A 1.4 0.01 0.3 - 

Site Access #4 0.7 
EBLR B 13.4 0.07 1.6 - 

NBLT A 9.3 0.06 1.6 - 

PM Peak Hour 

 Heart Lake 
Road and Old 
School Road 

8.8 

EBLTR A 8.3 - - - 

WBLTR A 9.3 - - - 

NBLTR A 8.5 - - - 

SBLTR A 8.3 - - - 

Site Access #3 1.2 
WBLR B 13.0 0.10 2.6 - 

SBLT A 0.5 0.01 0.2 - 

Site Access #2 1.2 
WBLR B 12.7 0.10 2.5 - 

SBLT A 0.6 0.01 0.2 - 

Site Access #1 1.2 
WBLR B 12.4 0.09 2.3 - 

SBLT A 0.7 0.01 0.1 - 

Site Access #4 1.2 
EBLR B 12.0 0.16 4.2 - 

NBLT A 8.1 0.02 0.5 - 

As seen in Exhibit 10-5, there are no capacity concerns on the 2034 future total conditions for 

the unsignalized intersections. 
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11 Traffic Analysis Summary 

The comparison between the 2034 future background and the 2034 future total is presented 

below in Exhibit 11-1 

Exhibit 11-1: Traffic Analysis Comparison 

Intersection Peak Movement 

2034 Future Background 
Conditions  

2034 Future Total Traffic 
Conditions  

Comparison 

Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Heart Lake 
Road and 
Mayfield 

Road 

AM 

EBL 25.6 0.42 29 29.2 0.47 32.6 3.6 0.05 3.8 

EBT 28.3 0.81 191 30.1 0.83 190.5 1.8 0.02 0.0 

EBR 20.2 0.43 44 21.2 0.43 44.1 1.0 0.00 0.0 

WBL 103.2 0.97 59 109.8 0.98 59.1 6.6 0.01 0.0 

WBT 15.5 0.50 89 16.6 0.51 89.0 1.1 0.01 0.0 

WBR 12.8 0.22 12 13.6 0.22 11.9 0.8 0.00 0.0 

NBL 37.2 0.38 35 36.9 0.38 34.9 -0.3 0.00 0.0 

NBT 34.5 0.13 24 34.4 0.17 29.9 -0.1 0.04 5.8 

NBR 33.0 0.01 - 32.5 0.01 - -0.5 0.00 - 

SBL 65.1 0.80 83 69.0 0.83 93.3 3.9 0.03 10.6 

SBT 45.3 0.43 58 45.2 0.45 63.8 -0.1 0.02 6.2 

SBR 40.8 0.10 17 40.2 0.11 17.6 -0.6 0.01 0.7 

Heart Lake 
Road and 
Mayfield 

Road 

PM 

EBL 63.2 0.82 43 75.8 0.87 43.6 12.6 0.05 0.6 

EBT 29.0 0.68 127 30.7 0.71 123.5 1.7 0.03 -3.0 

EBR 19.5 0.09 11 20.4 0.09 11.0 0.9 0.00 0.0 

WBL 20.2 0.25 10 21.0 0.26 9.6 0.8 0.01 -0.2 

WBT 46.6 0.96 230 53.3 0.99 223.2 6.7 0.03 -6.3 

WBR 21.6 0.16 15 22.2 0.16 14.2 0.6 0.00 -0.3 

NBL 43.3 0.73 88 41.8 0.73 85.0 -1.5 0.00 -2.7 

NBT 29.1 0.18 33 27.2 0.17 32.7 -1.9 -0.01 -0.7 

NBR 27.1 0.01 - 25.3 0.01 - -1.8 0.00 - 

SBL 79.3 0.93 124 101.8 1.03 155.5 22.5 0.10 31.5 

SBT 36.2 0.20 33 33.4 0.24 40.5 -2.8 0.04 7.4 

SBR 34.5 0.06 9 31.2 0.07 10.4 -3.3 0.01 1.2 

Mayfield 
Road and 

Highway 410 
SB 

AM 

EBT 10.7 0.56 67 11.1 0.57 70.5 0.4 0.01 3.4 

WBT 9.8 0.48 57 10.2 0.48 60.1 0.4 0.00 3.0 

SBL 20.1 0.48 34 20.1 0.49 35.6 0.0 0.01 1.5 

SBR 21.4 0.50 40 21.3 0.51 41.5 -0.1 0.01 1.4 

Mayfield 
Road and 

Highway 410 
SB 

PM 

EBT 4.4 0.33 25 2.2 0.32 10.3 -2.2 -0.01 -14.3 

WBT 7.7 0.73 84 7.2 0.70 84.8 -0.5 -0.03 1.1 

SBL 24.1 0.27 11 26.7 0.28 12.4 2.6 0.01 1.6 

SBR 23.6 0.13 8 26.1 0.14 9.0 2.5 0.01 1.2 

Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

AM 

EBT 31.8 0.94 153 30.0 0.91 166.9 -1.8 -0.03 14.0 

WBT 34.1 0.96 150 31.2 0.92 164.0 -2.9 -0.04 13.8 

NBL 20.1 0.75 75 22.5 0.77 85.6 2.4 0.02 10.2 

NBR 27.7 0.82 103 29.6 0.82 111.0 1.9 0.00 7.9 

Highway 410 
NB Off-Ramp 
and Mayfield 

Road 

PM 

EBT 29.7 0.66 96 31.4 0.57 99.0 1.7 -0.09 3.0 

WBT 168.2 1.29 267 86.8 1.12 272.0 -81.4 -0.17 4.7 

NBL 21.8 0.79 134 31.8 0.84 184.3 10.0 0.05 50.4 

NBR 33.1 0.88 182 50.0 0.94 251.3 16.9 0.06 69.7 

Ace Drive and 
Mayfield 

Road 
AM 

EBT 10.4 0.68 126 10.4 0.68 126.1 0.0 0.00 0.0 

EBR 5.9 0.15 12 5.9 0.15 11.8 0.0 0.00 0.0 

WBL 105.5 0.94 29 105.5 0.94 28.5 0.0 0.00 0.0 

WBT 7.4 0.42 61 7.4 0.42 60.7 0.0 0.00 0.0 

NBL 44.0 0.61 54 44.0 0.61 53.5 0.0 0.00 0.0 
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Intersection Peak Movement 

2034 Future Background 
Conditions  

2034 Future Total Traffic 
Conditions  

Comparison 

Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Delay 
(s) 

v/c 
Ratio 

95th 
Percentile 
Queue (m) 

Ace Drive and 
Mayfield 

Road 
PM 

EBT 28.3 0.79 162 27.2 0.75 167.8 -1.1 -0.04 6.3 

EBR 17.3 0.12 16 16.9 0.12 17.1 -0.4 0.00 0.9 

WBL 23.7 0.52 16 22.8 0.50 17.6 -0.9 -0.02 2.0 

WBT 22.1 0.77 162 20.6 0.73 161.2 -1.5 -0.04 -0.7 

NBL 32.7 0.30 46 37.2 0.32 51.6 4.5 0.02 5.3 

Dixie Road 
and Mayfield 

Road 
AM 

EBL 40.1 0.94 162 42.2 0.95 165.5 2.1 0.01 3.3 

EBT 14.7 0.69 130 15.0 0.69 131.6 0.3 0.00 1.5 

EBR 10.0 0.26 19 10.2 0.26 19.1 0.2 0.00 0.2 

WBL 22.0 0.41 9 22.2 0.41 9.2 0.2 0.00 0.3 

WBT 27.2 0.56 67 27.4 0.56 67.0 0.2 0.00 0.4 

WBR 22.1 0.06 5 22.6 0.10 12.4 0.5 0.04 7.6 

NBL 42.4 0.59 38 42.3 0.58 38.3 -0.1 -0.01 0.1 

NBT 34.6 0.30 24 34.7 0.32 25.3 0.1 0.02 1.4 

NBR 32.5 0.04 1 32.4 0.04 0.8 -0.1 0.00 0.0 

SBL 34.9 0.22 15 35.7 0.29 18.0 0.8 0.07 3.0 

SBT 34.6 0.30 25 34.6 0.31 26.1 0.0 0.01 1.3 

SBR 35.2 0.29 26 35.2 0.30 25.5 0.0 0.01 -0.3 

Dixie Road 
and Mayfield 

Road 
PM 

EBL 78.5 0.99 174 160.7 1.22 200.3 82.2 0.23 26.1 

EBT 23.3 0.57 104 28.3 0.63 114.3 5.0 0.06 10.3 

EBR 17.2 0.12 12 20.6 0.12 13.0 3.4 0.00 1.2 

WBL 32.5 0.46 13 32.1 0.46 14.9 -0.4 0.00 1.8 

WBT 90.5 1.07 198 85.7 1.06 194.3 -4.8 -0.01 -3.7 

WBR 31.9 0.03 - 31.7 0.04 2.3 -0.2 0.01 - 

NBL 204.6 1.29 149 124.5 1.09 138.3 -80.1 -0.20 -10.4 

NBT 33.3 0.23 37 28.6 0.20 34.2 -4.7 -0.03 -2.6 

NBR 31.0 0.02 - 26.7 0.02 - -4.3 0.00 - 

SBL 34.9 0.29 33 31.7 0.36 43.3 -3.2 0.07 10.6 

SBT 36.3 0.44 67 31.3 0.40 65.1 -5.0 -0.04 -2.2 

SBR 46.7 0.73 116 44.5 0.78 142.1 -2.2 0.05 26.5 

Dixie Road 
and Old 

School Road 
AM 

EBL 17.4 0.06 5 17.4 0.06 5.3 0.0 0.00 0.0 

EBT 23.9 0.63 54 24.0 0.63 54.5 0.1 0.00 0.1 

WBL 18.8 0.20 11 19.0 0.22 11.9 0.2 0.02 0.8 

WBT 18.5 0.23 21 18.5 0.23 20.6 0.0 0.00 0.0 

NBL 9.6 0.14 6 10.2 0.16 6.5 0.6 0.02 0.3 

NBT 9.8 0.33 40 9.8 0.34 40.3 0.0 0.01 0.7 

SBL 7.7 0.06 7 7.7 0.06 6.5 0.0 0.00 0.0 

SBT 20.8 0.83 162 22.7 0.85 170.6 1.9 0.02 8.5 

Dixie Road 
and Old 

School Road 
PM 

EBL 16.9 0.23 11 16.9 0.23 11.0 0.0 0.00 0.0 

EBT 16.4 0.25 21 16.4 0.25 21.0 0.0 0.00 0.0 

WBL 16.5 0.23 15 16.6 0.23 15.3 0.1 0.00 0.0 

WBT 20.5 0.59 49 20.5 0.59 49.2 0.0 0.00 0.0 

NBL 8.7 0.13 12 8.7 0.13 11.5 0.0 0.00 0.0 

NBT 18.1 0.76 130 19.1 0.78 135.4 1.0 0.02 5.8 

SBL 8.0 0.03 2 8.0 0.03 2.3 0.0 0.00 0.1 

SBT 10.6 0.37 43 10.7 0.38 44.3 0.1 0.01 1.6 

Note: Red font represents a critical movement.    

As a result of the comparison, the addition of the site traffic would have minimal impact on the roadway 

network.  
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12 Site Plan Review 

This section examines the location and configuration of the proposed site access, including 

available sight distance, the need for dedicated turn lanes, and the need for a traffic control 

signal. 

12.1 Proposed Access Width and Curb Radii 

12.1.1 Proposed Site Accesses on Heart Lake Road 

Table 8.9.1 from the Transportation Association of Canada Geometric Design Guide for 

Canadian Roads (June 2017) (the ‘TAC Guide’) indicates that for two-way driveways serving 

industrial lands, typical widths fall between 9.0 and 15.0 m. Moreover, the curb radii at the site 

must fall between 9.0 and 15.0 m. 

12.1.2 Proposed Site Access on Dixie Road 

Based on the Region of Peel Road Characterization Study (May 2013), Dixie Road is 

considered Suburban Connecter. The minimum width of access on a suburban connector is 9.0 

m, and the corner radius's minimum corner radius is 9.0 m. 

12.2 Sight Distance Analysis 

The TAC Guide document was used to determine if sight distances departing from and 

approaching the site access to meet minimum standards. A design speed of 100 km/h was used 

(the municipal default speed limit of 80 km/h for Heart Lake Road and Dixie Road, plus 20 km/h 

to account for driver speed variances). 

12.2.1 Stopping Sight Distance 

Stopping sight distance refers to the distance necessary for a driver travelling on Heart Lake 

Road and Dixie Road to avoid a collision by coming to a complete stop in reaction to a vehicle 

departing from the proposed site access. For vehicles approaching the site, this distance is 

given by Equation 2.5.2 in TAC: 

𝑆𝑆𝐷 = 0.278𝑉𝑡 + 0.039
𝑉2

𝑎
 

Where: 

SSD  = Stopping sight distance (m) 
t  = Brake reaction time (2.5 s) 
V  = Design speed (km/h) 

a  = Deceleration rate (3.4 m/s2) 

The resulting stopping sight distance requirements are illustrated in Exhibit 12-1. 
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Exhibit 12-1: Stopping Sight Distance Summary 

 

Scenario 

Minimum TAC 

Required Stopping 

Sight Distance 

Available Sight 

Distance 

Proposed site 

accesses on Heart 

Lake Road 

Approaching Site Access #1 

from North 

185 m 400 m 

Approaching Site Access #1 

from South 

185 m 400 m 

Approaching Site Access #2 

from North 

185 m 400 m 

Approaching Site Access #2 

from South 

185 m 400 m 

Approaching Site Access #3 

from North 

185 m 400 m 

Approaching Site Access #3 

from South 

185 m 400 m 

Proposed site access 

on Dixie Road 

Approaching Site Access #4 

from North 

185 m 400 m 

Approaching Site Access #4 

from South 

185 m 400 m 

As shown in Exhibit 12-1, the observed stopping sight distance meets the minimum distances 

required by TAC guidelines for WB-20 approaching the access from the north and the south. 

12.2.2 Departure Sight Distance 

Departure sight distance (also known as Intersection Sight Distance) refers to the sight distance 

necessary for a driver to depart from a driveway and merge into traffic without causing a vehicle 

travelling along Heart Lake Road and Dixie Road to have to take evasive action (e.g., speed 

change, lane change). 

The required departure sight distance for WB-20 trucks is given by Equation 9.9.1 in TAC:  

𝐼𝑆𝐷 = 0.278 (𝑉𝑚𝑎𝑗𝑜𝑟 × 𝑡𝑔) 

Where: 

ISD  = Intersection sight distance (m) 
Vmajor  = Design speed 100 km/h) 
tg  = Time gap for turning movement from stop 

(11.5 s for left turns by truck, 10.5 s for right turns by truck)  

This calculation produces intersection sight distance requirements, as illustrated in Exhibit 12-2. 



IBI GROUP FINAL REPORT 

TRAFFIC IMPACT STUDY 

PROPOSED WAREHOUSE DEVELOPMENT 

12505 HEART LAKE ROAD, TOWN OF CALEDON 

Prepared for Caledon HL Developments Inc. 

August 8, 2022 65 

 

Exhibit 12-2: Departure Sight Distance Summary 

 

Scenario 

Minimum Departure 

Sight Distance 

Available Sight 

Distance 

Proposed site 

accesses on Heart 

Lake Road 

Left turn from Site Access #1 320 m 400 m 

Right turn from Site Access #1 292 m 400 m 

Left turn from Site Access #2 320 m 400 m 

Right turn from Site Access #2 292 m 400 m 

Left turn from Site Access #3 320 m 400 m 

Right turn from Site Access #3 292 m 400 m 

Proposed site access 

on Dixie Road 

Left turn from Site Access #4 320 m 400 m 

Right turn from Site Access #4 292 m 400 m 

As illustrated in Exhibit 12-2, the observed departure sight distances exceed the minimum 

distances required by the TAC guidelines for WB-20 trucks making left or right turns from the 

proposed site egress when looking north and south. 

13 Parking Analysis 

The purpose of the parking study is to determine if the proposed parking supply – 1090 vehicle 

parking spaces is an appropriate supply to accommodate anticipated demand from the proposed 

development. This section analyzes the zoning by-law requirements per Town of Caledon 

Zoning By-Law Section 5. 

13.1 Zoning By-law Requirements 

The property is presently governed by the Town Zoning By-law Section 5.2.3 (ZBL) and would 

be classified as a Warehouse. The relevant vehicle parking requirements, as stipulated in the 

ZBL, are illustrated in Exhibit 13-1 

Exhibit 13-1: ZBL Parking Requirements 

Land Use Proposed Units / GFA Parking Rate Requirement  
Required 

Spaces 

Employee Parking Requirements 

BLDG 1 11,316 m2 Up to 7,000 m2 – 1 parking space per 90 

m2 net floor area. 7,000 to 20,000 m2 – 

78 parking spaces, plus 1 parking space 

per 145 m2 of net floor area or portion 

thereof over 7000 m2. Over 20,000 m2 – 

168 parking spaces, plus 1 parking 

space per 170 m2 of net floor area or 

portion thereof over 20,000 m2 

108 

BLDG 2 17,569 m2 151 

BLDG 3 12,252 m2 115 

BLDG 4 16,645 m2 145 

BLDG 5 19,841 m2 167 

BLDG 6 23,269 m2 188 

Total  

Total Required 874 

Proposed Supply 1090 

Surplus/Deficiency 216 
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As shown in Exhibit 13-1, the proposed development would be required to provide 874 parking 

spaces under the Town of Caledon Zoning By-Law. With a proposed 1090 parking spaces, the 

proposed development meets the ZBL requirements. 

14 Loading Analysis 

The purpose of the loading is to determine if the proposed loading supply – 218 loading spaces 

is an appropriate supply to accommodate anticipated demand from the proposed development. 

This section analyzes the zoning by-law requirements per Town of Caledon Zoning By-Law 

Section 5. 

14.1 Zoning By-law Requirements 

The property is presently governed by the Town Zoning By-law Section 5.2.3 (ZBL) and would 

be classified as a Warehouse. The relevant loading spaces required, as stipulated in the ZBL, 

are illustrated in Exhibit 14-1 

Exhibit 14-1: ZBL Loading Requirements 

Land Use Proposed Units / GFA Regulation 
Required 

Spaces 

Employee Parking Requirements 

BLDG 1 11,316 m2 Loading Spaces (7,441 m2 or greater) 3 

loading spaces plus 1 additional loading 

space for each additional 9,300 m2 or 

portion thereof in excess of 7,441 m2 

4 

BLDG 2 17,569 m2 5 

BLDG 3 12,252 m2 4 

BLDG 4 16,645 m2 4 

BLDG 5 19,841 m2 5 

BLDG 6 23,269 m2 5 

Total  

Total Required 27 

Proposed Supply 218 

Surplus/Deficiency 191 

As shown in Exhibit 14-1, the proposed development would be required to provide 27 loading 

spaces under the Town of Caledon Zoning By-Law. With a proposed 218 parking spaces, the 

proposed development meets the ZBL requirements.   
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15 Transportation Demand Management 

Transportation Demand Management (TDM) refers to various strategies to reduce traffic 

congestion, minimize the number of single-occupant vehicles, encourage non-auto modes of 

travel, and reduce vehicle dependency to create a sustainable transportation system. In 

summary, TDM works to change how, when, where and why people travel. 

TDM strategies have multiple benefits, including the following: 

• Reduced auto-related emissions to improve air quality. 

• Decreased traffic congestion to reduce travel time. 

• Increased travel options for residents and commuters. 

• Reduced personal transportation costs and energy consumption; and, 

• Support Provincial Smart Growth Objectives. 

The above-combined benefits will assist in creating a more active and livable community. 

15.1 TDM Strategies Identification 

15.1.1 Walking and Cycling 

The Town is a pedestrian and cycling supportive community that aims to increase walkable 

connections by encouraging both utilitarian and recreational travel by walking and cycling 

through a safe and desirable Town-wide network. 

A proposed pedestrian and cycling network has been recommended to accommodate the 

growing popularity of cycling as a recreational activity and a mode of transportation for short-

distance trips as part of the Region’s Sustainable Transportation Strategy. This master plan was 

developed based on the Region’s vision of encouraging residents to participate and engage in 

active transportation to improve and maintain a healthy lifestyle and minimize congestion to the 

roadway network. 

A mobility plan is used to support the TDM plan to reduce auto site trips. It reviews the available 

walking and cycling opportunities within the study area. It further conceptualizes how the future 

pedestrian and cycle facilities within the new development will interact with the existing and 

future infrastructure through the pedestrian and cycling circulation plans. 

The Town is a supportive pedestrian and cycling community that embraces the ‘complete 

streets’ concept by encouraging utilitarian and recreational travel by walking and cycling through 

a safe and desirable Town-wide network of on-road and off-road pedestrian and cycling facilities. 

15.1.2 Public Transit and High Occupancy Vehicle (HOV) Opportunities 

An increase in transit use is fundamental to reducing automobile use. In general, people 

associate aspects with each mode of transportation (such as safety, reliability, comfort, 

accessibility, speed, cost, travel time, etc.). Their modal choice is also based on the relative 

costs of one mode versus another mode. The two characteristics of travel modes most likely to 

influence modal choice are monetary cost and travel time. 

One of the barriers to increased transit ridership is inconvenient transfers and questionable 

connections between municipal borders. The Move Ontario 2020 vision was a breakthrough in 

its promise to replace this fragmentation with an adequately integrated network, giving 

commuters seamless service across municipal boundaries and convenient connection points. 
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15.2 TDM Strategies Implementation 

TDM programs nationally have experienced a wide range of implementation successes. This 

TDM plan will be site-focused to reduce dependency on single-occupant vehicles (SOV) from a 

holistic perspective. 

15.2.1 Transit Incentive 

An increase in transit use is fundamental to reducing automobile use. In general, people 

associate utilities with each mode of transportation (such as safety, reliability, comfort, 

accessibility, speed, cost, and travel time). Their mode choice is based on the relative costs of 

one versus another mode. The two characteristics most likely influence mode choice: monetary 

cost and travel time. 

Transit productivity is a measure of return on investment in the transit system. It measures how 

many travellers use the transit service provided in a region. Local buses with few passengers 

suggest that transit systems are not providing transportation benefits consistent with their capital 

and operating costs. Having more passengers on each bus generates more revenue for transit 

agencies, resulting in better air quality and less congestion. Moreover, transit service levels (i.e., 

network coverage and frequency) strongly correlate with transit demand (i.e., ridership). 

15.2.2 Marketing 

It is recommended that the Region make an information package to inform new/prospective 

residents of alternative travelling options. It is recommended that the Owner consults with the 

Region to provide the following materials to promote active transportation: 

• City of Brampton Transit Map; 

• Town of Caledon Trails Map; and, 

• Region of Peel Trails Map. 

In addition to the above-noted materials, the information package will also include information on 

transit schedules (i.e., Brampton Transit) to assist residents in planning their trips (i.e., to/from 

work/school) utilizing the existing and growing transit network system. A location map will also 

be prepared to indicate the nearby facilities and points of interest (i.e., retail store, grocery store, 

school, community centre and library) within convenience and comfortable walking distance to 

discourage vehicle dependency further. 

15.3 TDM Monitoring 

A commuter survey typically gathers quantitative data (i.e., percentage use of the various modes 

of transportation) and qualitative data (i.e., respondents’ perception of the alternative 

transportation programs). This survey will produce and collect essential information to 

understand the effectiveness of the proposed TDM strategies, which will provide valuable 

indications (if any) in determining adjustments to the TDM initiatives required to achieve or 

exceed the targeted outcomes. Moreover, the collected data can also be used to focus on the 

marketing initiatives and efforts of the Region. 

The questionnaire is recommended to contain no more than five questions, as the length of the 

survey has a negative correlation with both respondent rate and accuracy. Keeping the survey 

short and simple to understand is the first principle in achieving substantial survey data. In 

general, the survey should gather the following information: 

• Trip Rate – to obtain information on how many people travel during the morning 

and afternoon peak hours (sample question 1); 
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• Modal Split – what is the primary transportation modes when travelling during peak 

hours (sample question 2); 

• Trip Purpose – this is to test whether the majority of trips are the journey-to-work 

trip or other trips, as the TDM strategies should be altered accordingly between 

work trips and non-work trips (sample question 3); 

• Traveller’s preference – to understand, aside from driving alone, which TDM 

measures have the most significant potential further to reduce vehicle dependency 

(sample question 4); and, 

• Comments allow respondents to express comments that can improve the 

proposed/implemented TDM strategies (sample question 5). 

The statistical reliability of a survey depends in part on the response rate, which is the number of 

correctly completed surveys compared to the total number of distributed surveys. Therefore, it is 

important to maximize the survey response rate. Some of the methods that can be used to 

maximize the response rate are listed as follows: 

• Place a notice on a bulletin board and other high pedestrian locations, and attach a 

cover memorandum to the questionnaire describing the purpose of the survey and 

requesting cooperation; 

• Inform recipients of the duration it takes to respond to the questionnaire, and note 

that their responses are strictly confidential; 

• Offer prizes to respondents, and it is preferably based on a drawing to ensure 

unbiased; 

• Offer a contact person and phone number to respond to any questions that survey 

recipients may have; 

• Facilitate access to the survey questionnaire by posting it on a webpage. As an 

alternative, deliver the questionnaire and pick up responses of the different tenants; 

• Providing the survey in different languages to assist in non-English speaking 

residents in understanding the survey; and, 

• Send one or more reminders (e-mail and flyers) requesting to complete the survey 

by the due date. 

As noted previously, allowing the completion of the survey online can help reduce the time and 

effort spent circulating and administrating the study. 

It is recommended to conduct a baseline survey of residents before starting the TDM program. 

This can assist in evaluating the program’s effectiveness (before and after comparative 

analysis). Besides, comparing the biennial survey results to previous years can evaluate the 

program’s progress and potential modifications. It is possible to add survey questions to assess 

the new improvements. Furthermore, Brampton Transit and Go Transit can be consulted for 

ridership statistics. The Owner shall coordinate with the Town’s staff to distribute travel surveys 

to all new residents and collect information for all blocks when closing unit sales. Monitoring a 

TDM program can be accomplished by conducting a biennial commuter survey to determine the 

success of the TDM measures (individually or as a combination). The first survey is 

recommended to be conducted (1) year after lease signing. 
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15.4 TDM Communication Strategy 

To facilitate the implementation of TDM strategies, information and incentives must be passed 

from the Region to the public effectively. 

The owner is to contact the Region, which will, in turn, provide information packages with site-

specific information on nearby pedestrian, bicycle, and transit facilities. These information 

packages are to be provided by the Region and distributed by the Owner at the time of lease 

signing. 

16 Conclusions 

This section summarizes the key findings of this transportation impact study (TIS) based on the 

analysis year. 

2022 Existing Conclusions 

The collected peak hour volumes were adjusted to be representative of the existing conditions. 

The 2022 existing projected traffic volumes have been estimated by applying the growth rate to 

the through movements of the study intersections. 

In general, the area has a couple of trails for cycling, walking, and hiking. 

The town doesn’t have its own transit service. It depends on Brampton Transit to service the 

south area of the Town. 

Traffic analysis of signalized intersections concluded that: 

• The northbound left-turn of Mayfield Road and Heart Lake Road is operating above 

capacity levels during the weekday PM peak hour, with a (v/c of 1.40); 

• At the intersection of Mayfield Road and Dixie Road, the eastbound left-turn movement 

is operating above capacity (v/c ratio of 1.22) during the weekday PM peak hour; and 

• The v/c ratios for the turning movements on the ramp are above the threshold values. 

However, they are operating below capacity. 

Mitigation measures applied to signalized intersections under Existing Conditions are outlined in 

Section 17. 

• Traffic analysis of unsignalized intersections concluded that no capacity or queuing 

concerns were observed at the unsignalized intersections within the study area during 

the AM and PM peak hours under existing traffic conditions. 

2024 Future Background Traffic Conditions 

• Study area appropriate traffic growth rates were determined in consultation with the 

Town. Note that growth rates were only applied eh through movements only. 

• The widening of Dixie Road from Mayfield Road to 2 km north from 2 lanes to 4 lanes 

has been included in the analysis from this stage. Likewise, Mayfield Road from Dixie 

Road to Bramalea Road from 5 to 6 lanes is widening. 

• Traffic analysis of signalized intersections concluded that: 

o Mayfield Road and Heart Lake Road intersection in the PM peak hour with (v/c of 

1.19) on the eastbound left-turn movement. 
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o The intersection of Highway 410 Northbound Off-Ramp and Mayfield Road during 

AM and PM peak hours; 

- Northbound right-turn has (v/c of 0.88) in the AM peak and (v/c of 0.99) in the 

PM peak hour. 

- Northbound left-turn has (v/c of 0.82) in the AM peak and (v/c of 0.95) in the PM 

peak hour. 

• At the intersection of Mayfield Road and Dixie Road, the eastbound left-turn 

movement is operating above capacity (v/c ratio of 1.18) during the weekday 

PM peak hour. 

Mitigation measures applied to signalized intersections under 2024 future background traffic 

conditions are outlined in Section 17. 

Traffic analysis of unsignalized intersections concluded that no capacity or queuing concerns 

were observed at the unsignalized intersections within the study area during the AM and PM 

peak hours under 2024 future background traffic conditions. 

2029 Future Background Traffic Conditions 

Traffic analysis of signalized intersections concluded that: 

• Mayfield Road and Heart Lake Road intersection in the PM peak hour with (v/c of 

1.26) on the eastbound left-turn movement. 

• The intersection of Highway 410 Northbound Off-Ramp and Mayfield Road during AM 

and PM peak hours; 

o Northbound right-turn has (v/c of 0.83) in the AM peak and (v/c of 0.90) in the PM 

peak hour. 

o Northbound left-turn has (v/c of 0.76) in the AM peak and (v/c of 0.82) in the PM 

peak hour. 

o Westbound through has (v/c of 1.08) in the PM peak hour. 

• At the intersection of Mayfield Road and Dixie Road  

o The eastbound left-turn movement is operating above capacity (v/c ratio of 1.48) 

during the weekday AM peak hour and (v/c of 1.35) during the PM peak hour. 

o The northbound left turn operates above capacity levels and has a (v/c of 1.01) in 

the PM peak hour. 

Mitigation measures applied to signalized intersections under 2029 future background traffic 

conditions are outlined in Section 17. 

Traffic analysis of unsignalized intersections concluded that no capacity or queuing concerns 

were observed at the unsignalized intersections within the study area during the AM and PM 

peak hours under the 2029 future background traffic conditions. 

2034 Future Background Traffic Conditions 

Traffic analysis of signalized intersections concluded that:  

• The intersection of Highway 410 Northbound Off-Ramp and Mayfield Road during the 

AM peak and PM peak hours: 
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o Northbound right-turn has (v/c of 0.86) in the AM peak and (v/c of 0.93) in the PM 

peak; 

o Northbound left-turn has (v/c of 0.79) in the AM peak; and (v/c of 0.84) in the PM 

peak.; and 

o Westbound through has (v/c of 1.19) in the PM peak. 

• The intersection of Ace Drive and Mayfield Road during the PM peak hour: 

o Westbound left-turn has (v/c of 1.16) in the AM peak. 

• At the intersection of Mayfield Road and Dixie Road during the AM peak and PM peak 

hours: 

o Eastbound left-turn movement operates above capacity (v/c ratio of 1.04) during 

the weekday AM peak hour. And a (v/c of 1.14) during the PM peak hour; 

o Northbound left-turn has a (v/c of 1.07) during the PM peak hour; and  

o Westbound through has a (v/c of 1.10) during the PM peak hour. 

Mitigation measures applied to signalized intersections under 2034 future background conditions 

are outlined in Section 17. 

Traffic analysis of unsignalized intersections concluded that no capacity or queuing concerns 

were observed at the unsignalized intersections within the study area during the AM and PM 

peak hours under the 2034 future background traffic conditions. 

Proposed Development and Trip Generation Summary 

• The proponent is proposing to construct 6 warehouse buildings that have a total of 

1,085,992 ft2. Four buildings would be on the west side of the GTA 410 Highway 

expansion, and the other two would be on the east side. The development would 

have three full moves accesses on Heart Lake Road and one direct connection to 

Dixie Road. 

• Based on ITE Trip Generation Manual 11th Edition, the development is estimated to 

generate (219 inbound, 46 outbound) in the AM peak hour and (96 inbound, 226 

outbound) in the PM peak hour. 

• No trip reductions were considered for the proposed development trip generation due 

to a lack of quantitive data. 

2024 Future Total Traffic Conditions 

Traffic analysis of signalized intersections concluded that:  

• The southbound left-tun movement on Heart Lake Road and Mayfield operates above 

capacity levels. Likewise, the eastbound left-turn on Dixie Road and Mayfield Road 

operates above capacity levels. 

No mitigation measures were done at this stage of the analysis. 

Traffic analysis of unsignalized intersections concluded that no capacity or queuing concerns 

were observed at the unsignalized intersections within the study area during the AM and PM 

peak hours under the 2024 future total traffic conditions. 
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2029 Future Total Traffic Conditions 

Traffic analysis of signalized intersections concluded that:  

• At the intersection of Mayfield Road and Heart Lake Road, the southbound left-turn 

movement has a (v/c of 1.07) during the PM peak. 

• The intersection of Highway 410 NB Off-Ramp and Mayfield Road are operating 

above capacity levels during the AM and PM peak hours: 

o The northbound left-turn is operating above capacity levels (v/c of 0.78) in the AM 

peak hour and (v/c of 1.03) in the PM peak hour. 

o The northbound right-turn is operating above capacity levels (v/c of 0.83) in the AM 

peak hour and (v/c of 0.90) in the PM peak hour. 

o The westbound through operates above the capacity levels (v/c of 1.03) in the PM 

peak hour. 

• The intersection of Mayfield Road and Dixie Road operates above capacity level 

during the weekday PM peak hour; 

o The northbound left-turn operates above capacity (v/c of 1.02) during the weekday 

PM peak hour; 

Mitigation measures applied to signalized intersections under 2029 future total traffic 

conditions are outlined in Section 17. 

Traffic analysis of unsignalized intersections concluded that no capacity or queuing 

concerns were observed at the unsignalized intersections within the study area during the 

AM and PM peak hours under the 2029 future total traffic conditions. 

2034 Future Total Traffic Conditions 

Traffic analysis of signalized intersections concluded that:  

• At the intersection of Mayfield Road and Heart Lake Road, the southbound left-turn 

movement has a (v/c of 1.08) during the PM peak; and the westbound through has a 

(v/c of 0.98) during the PM peak hour. 

• The intersection of Highway 410 NB Off-Ramp Off-Ramp and Mayfield Road operates 

above capacity level during the AM and PM peak hours: 

o The northbound left-turn operates above capacity level (v/c of 0.77) in the AM 

peak hour and (v/c of 0.80) in the PM peak hour. 

o The northbound right-turn operates above capacity level (v/c of 0.82) in the AM 

peak hour and (v/c of 0.89) in the PM peak hour. 

o The westbound through operates above the capacity level (v/c of 0.96) in the AM 

peak hour and (v/c of 1.31) in the PM peak hour. 

• Mayfield Road and Dixie Road intersection operate above capacity level during the 

weekday PM peak hour. 

o The northbound left turn operates above capacity level (v/c of 1.02) during the 

weekday PM peak hour. 

Mitigation measures applied to signalized intersections under 2034 future total traffic conditions 

are outlined in Section 17. 
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Traffic analysis of unsignalized intersections concluded that no capacity or queuing 

concerns were observed at the unsignalized intersections within the study area during the 

AM and PM peak hours under the 2034 future total traffic conditions. 

Left-Turn Lane Warrant Analysis 

The left turn lane warrant analysis was completed using the MTO Design Supplement and the 

warrant calculations. The analysis concluded with the following results: 

• Site Access #1 on Heart Lake Road is not warranted on all three horizons years; 

• Site Access #2 on Heart Lake Road is not warranted on all three horizons years; 

• Site Access #3 on Heart Lake Road is not warranted on all three horizons years; and 

• Site Access #4 on Dixie Road is warranted with a Storage of 25 m on all three horizon 

years. 

Therefore, a left-turn lane is added to the lane configuration at site access #4 on Dixie Road 

starting from the future (2024) total traffic scenario. 

Sightline Analysis 

The sightline analysis at the proposed site accesses shows that the observed Stopping Sight 

Distance (SSD) and Intersection Sight Distance (ISD) meet the minimum distances required by 

TAC guidelines for WB-20 approaching the north and south access. Moreover, when looking 

north and south, the observed departure sight distances exceed the minimum distances required 

by TAC guidelines for WB-20 trucks making left or right turns egress from the proposed site 

access. 

Parking and Loading Spaces Review 

The proposed development would require 874 parking spaces based on the Town’s Zoning By-

Law. The proposed 1090 parking spaces on the proposed development exceed the ZBL parking 

spaces requirements. 

The proposed development would require 27 loading spaces based on the Town’s Zoning By-

Law. The proposed 218 loading spaces on the proposed development exceed the ZBL loading 

spaces requirements. 
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17 Recommendations 

Based on the key findings of the traffic analysis, the following are the recommendations: 

Scenario INTERSECTION MOVEMENT 
PEAK 
Hour 

IMPROVEMENT 

2022 Existing 

Mayfield Road and 
Heart Lake Road 

NBL PM Manually adjusted the total splits 

Mayfield Road and 
Dixie Road 

EBL PM Manually adjusted the total splits 

2024 Future 
Background 

Mayfield Road and 
Heart Lake Road 

EBL PM Manually Adjusted the Total Splits 

Highway 410 NB Off-
Ramp and Mayfield 
Road 

NBR PM 
Manually Adjusted the Total Splits 

NBL PM 

Mayfield Road and 
Dixie Road 

EBL PM Manually Adjusted the Total Splits 

2029 Future 
Background 

Mayfield Road and 
Heart Lake Road 

EBL PM 
The left turn phase is warranted and has been 
implemented 

Highway 410 NB Off-
Ramp 

NBR PM 
Increase the Cycle length from 80 s to 100 s 
and adjust the total splits 

NBL PM 

WBT PM 

Mayfield Road and 
Dixie Road 

EBL AM Manually adjusted the total splits 

EBL PM 
Increasing the Cycle length from 120 s to 130 s 
and adjusting the total splits. 

2034 Future 
Background 

Mayfield Road and 
Heart Lake Road 

EBL AM Manually Adjusted the Total Splits 

Highway 410 NB Off-
Ramp 

NBR AM 
Increase the Cycle Length from 80 s to 85 s 

NBL AM 

NBR PM 

Increase the Cycle Length from 100 s to 110 s NBL PM 

WBT PM 

Mayfield Road and 
Ace Drive 

WBL PM 
The left turn phase is warranted and has been 
implemented 

Mayfield Road and 
Dixie Road 

EBL AM Manually Adjusted the Total Splits 

EBL PM 

Manually Adjusted the Total Splits NBL PM 

WBT PM 

2029 Future 
Total 

Mayfield Road and 
Heart Lake Road 

SBL PM Manually adjusted the total splits.  

Highway 410 NB Off-
Ramp and Mayfield 
Road 

NBL PM Increasing the Cycle length doesn’t improve the 
Intersection performance; therefore, no 
mitigation was made. 

NBR PM 

WBT PM 

Mayfield Road and 
Dixie Road  

NBL PM Manually adjusted the total splits.  

2034 Future 
Total 

Mayfield Road and 
Heart Lake Road 

SBL PM Manually adjusted the total splits. 

Highway 410 NB Off-
Ramp and Mayfield 
Road 

NBL AM 
Increased the Cycle length from 85 s to 95 s 
and adjusted the total splits. 

NBR AM 

WBT AM 

Highway 410 NB Off-
Ramp and Mayfield 
Road 

NBL PM IBI suggests monitoring future traffic operations 
and optimizing the total splits to cater to future 
traffic demand.  

NBR PM 

WBT PM 

Mayfield Road and 
Dixie Road  

NBL PM 
IBI suggests monitoring future traffic operations 
and optimizing the total splits to cater to future 
traffic demand.  
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Warrant Analysis 

The left turn lane warrant analysis was completed using the MTO Design Supplement and the 

warrant calculations. The analysis concluded with the following results: 

• Site Access #1 on Heart Lake Road is not warranted on all three horizons years; 

• Site Access #2 on Heart Lake Road is not warranted on all three horizons years; 

• Site Access #3 on Heart Lake Road is not warranted on all three horizons years; and 

• Site Access #4 on Dixie Road is warranted with a Storage of 25 m on all three horizon 

years. 

Therefore, a left-turn lane is added to the lane configuration at site access #4 on Dixie Road 

starting from the future (2024) total traffic scenario. 
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