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Executive Summary 

Elite M.D. Developments Ltd. retained C.F. Crozier & Associates Inc. to prepare a Transportation 

Impact Study in support of Zoning By-Law Amendment and Secondary Plan application related to 

the proposed mixed-use development at 806 Killaly Street East in the City of Port Colborne, Niagara 

Region. 

The analysis undertaken herein was completed using the Draft Master Plan dated June 01, 2023, 

envisioning 1,027 single detached units, 1,275 single attached units and approximately 6,250 square 

metres of commercial area. The timing for each phase is yet to be determined and the analysis 

contained examines the full build-out of the development. 

It was found that the unsignalized intersections currently operate well with a Level of Service “B” or 

better in all the peak hours and the approaches at the signalized intersection of Highway 

140/Elizabeth Street and Main Street operate with a Level of Service “C” or better with minimal 

delays and well under capacity. 

A quarry expansion was identified as a part of the future background development and has been 

included in the analysis. A compounded growth rate of 2.5% was applied to the existing volumes on 

the Main Street (Highway 3) and 1.7% was applied to the existing volumes on southbound approach 

at the intersection of Highway 140/Elizabeth Street and Main Street to grow existing volumes to the 

year 2031, 2036 and 2041 respectively. 

Under 2031, 2036 and 2041 future background conditions, the study intersections are expected to 

operate with a Level of Service “C” or better with minimal delays and well under capacity. 

However, the eastbound left-turn movement at the intersection of Highway 140/Elizabeth Street and 

Main Street is expected to deteriorate to a Level of Service “D” in the Weekday P.M. peak hour in 

2031 and 2036 future background horizons with a volume-to-capacity ratio of 0.81 and 0.89 

respectively. The Level of Service is expected to further deteriorate to “F” and movements are 

anticipated to be over capacity with a volume-to-capacity ratio of 1.02 in the 2041 future 

background horizon. 

The subject site is expected to generate a total of 1332 (369 inbound and 963 outbound) net new 

two-way trips during the weekday A.M. peak hour, 1730 (1043 inbound and 687 outbound) net new 

two-way trips during the weekday P.M. peak hour, and 1756 (914 inbound and 842 outbound) net 

new two-way trips during the weekend peak hour.  

Under 2031 future total conditions, the unsignalized intersections are expected to operate with a 

Level of Service “C” or better with minimal delays and well under capacity. However, the Level of 

Service for the northbound approach at the intersection of Main Street and Snider Road is expected 

to deteriorate to “F” in all the peak hours with a minimum volume-to-capacity ratio of 0.88. The 

southbound shared left/through/right movement is expected to deteriorate to a Level of Service “F” 

in the Weekday A.M. and Weekend peak hours with minor increase in delays. 

The overall Level of Service for the intersection of Highway 140/Elizabeth Street and Main Street is 

expected to deteriorate to “F” and “C” in the Weekday P.M. and Weekend peak hours respectively. 

The northbound left and southbound left movement are expected to deteriorate to Level of Service 

“F” and southbound through movement is expected to deteriorate to Level of Service “E” in the 

Weekday P.M. peak hour with a volume-to-capacity ratio of a least 0.94. The southbound left-turn 

95th percentile queue lengths are expected to exceed the available storage length during the 

Weekday P.M. peak hour. 
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Under 2036 future total conditions, the unsignalized intersections are forecasted to operate similarly 

to the 2031 future total conditions. The volume-to-capacity ratio for the northbound shared 

left/through/right movement at Main Street and Snider Road is expected to further increase in 

comparison to the 2031 future total conditions.  

The overall Level of Service is expected to remain similar to the 2031 future total conditions for the 

intersection of Highway 140/Elizabeth Street and Main Street. The eastbound left and southbound 

left movements are expected to deteriorate to Level of Service “E” in the Weekend peak hour in 

addition to the 2031 future total conditions. 

Under 2041 future total conditions, the unsignalized intersections are expected to operate similar to 

the 2036 future total conditions. The northbound shared left/through/right movement at Main Street 

and Snider Road is further expected to deteriorate with increasing delays and volume-to-capacity 

ratio.  

The overall volume-to-capacity ratios at the signalized intersection Highway 140/Elizabeth Street and 

Main Street are expected to increase in all peak hours due to the background traffic growth rates. 

In addition, the northbound left movement is expected to deteriorate to Level of Service “F” with a 

volume-to-capacity ratio of 1.10 and 0.98 in the Weekday P.M. and Weekend peak hours 

respectively. 

To further improve the intersection operations, the following recommendations are proposed for the 

study road network: 

Horizon 

Year 
Intersection/Segment Improvements 

2031 

Highway 140/ Elizabeth 

Street and Main Street 

• Signal Optimization 

• Implement dual southbound left-turn lanes with 

protected left phase 

Main Street and Snider 

Road 

• Signalize intersection 

• Implement eastbound right-turn auxiliary lane with 

60 metre storage and 55 metre taper 

Killaly Street and Elizabeth 

Street 
• Implement All-Way Stop Control 

After optimizing the signal timings at the intersection of Highway 140/Elizabeth Street and Main 

Street, significant improvements in overall operations are anticipated. The volume-to-capacity ratios 

are expected to decrease, with the observed maximum ratio of 0.99 for the eastbound left-turn 

during the Weekday P.M. peak hour. Moreover, there's an expected 50% reduction in the 95th 

percentile queue length for the southbound left-turn lane during the Weekday P.M. peak hour. 

Additionally, the intersections of Main Street and Snider Street, as well as Killaly Street and Elizabeth 

Street, are projected to operate smoothly with minimal delays, considering the provided 

recommendations. 

As per the City of Port Colborne’s Comprehensive Zoning By-Law 6575/30/18, April 2081, Section 03, 

single-detached, attached townhouse dwellings require one parking spaces per dwelling unit and 

the commercial blocks require a minimum of one space per 25 square metres GFA. The subject 

development is anticipated to meet the residential and commercial parking supply, which would 

be confirmed as part of subsequent submissions. 



Elite M.D. Developments Ltd.   Transportation Impact Study 

806 Killaly Street East, City of Port Colborne  December 2023 

C.F. Crozier & Associates Inc. Page iv 

Project No. 2578-6905 

Based on the review of the external road network, the proposed mixed-use development can be 

supported from a traffic operations perspective. Additional details related to site access and the 

internal road network will be provided as part of subsequent submissions to confirm the number, 

location and type of control for the proposed accesses and internal intersections. 
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1.0 Introduction 

Elite M.D. Developments Ltd. retained C.F. Crozier & Associates Inc. (Crozier) to complete a 

Transportation Impact Study to support a Secondary Plan and Zoning By-Law Amendment 

application for the proposed mixed-use residential development located at 806 Killaly Street in the 

City of Port Colborne, Niagara Region. 

1.1 Development Lands 

The proposed development currently consists of vacant lands and is generally bounded by Main 

Street East (Highway 3) to the north, Lorraine Road to the east, Killaly Street East to the south, and 

Elizabeth Street to the west. However, it is noted that an additional parcel is located southeast of the 

intersection of Killaly Street East and Snider Road. 

Figure 1 includes the site location and area bounded by the proposed mixed-use development. 

1.2 Development Proposal 

Per the Draft Plan dated June 1, 2023, the proposed development consists of the following: 

• 1,027 Single Detached Units; 

• 1,215 Townhouse Units; and 

• Approximately 6,250 m2 of Commercial GFA 

Additionally, it is noted that an existing Right-of-Way allowance to extend Snider Road passes 

through the proposed development but is not actively used for public traffic given it has not been 

constructed.  

It is expected that this allowance would be used to extend Snider Road between Main Street 

(Highway 3) and Killaly Street East as part of the proposed development and is therefore included in 

the future horizon years of the Transportation Impact Study. 

Furthermore, it should be noted that multiple accesses are currently shown via Killaly Street, Elizabeth 

Road, Lorraine Road, Main Street (Highway 3), and Snider Road. Theses accesses have not been 

assessed within this report and would be reviewed as part of future applications for the 

development. 

Lastly, it is anticipated that the development plan will progress in phases, but the specific timing for 

each phase is yet to be determined. As a result, the analysis contained herein examines full build-

out of the development only and further analyses for each phase would be conducted once the 

relevant phasing information becomes available. 

Figure 2 outlines the current Draft Plan for the purposes of this application dated June 1, 2023. 
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1.3 Study Purpose and Scope 

The purpose of the study is to evaluate the transportation-related impacts of the proposed 

development on the study road network and to recommend or confirm any required mitigation 

measures, if warranted.  

The study reviews the following main aspects of the proposed development from a transportation 

engineering perspective: 

• Impacts of the development traffic on the study road network through analyzing existing, 

future background, and future total traffic operations; 

• The need for any external roadway improvements to mitigate traffic impacts; 

• Parking Review per the City of Port Colborne’s Zoning By-Law 

  

The study has been completed in accordance with the Niagara Region’s Transportation Impact 

Assessment Guidelines July 2023 and MTO’s Traffic Impact Studies Guidelines March 2023,as well as 

the approved Terms of Reference. 

Appendix A includes the Terms of Reference for the study, which was confirmed with Niagara 

Region staff through correspondence. It is noted that the Ministry of Transportation Ontario (MTO) is 

also aware of the development but could not provide a Terms of Reference at this time.  

As confirmed in the Terms of Reference, this Transportation Impact Study considers the following 

study intersections: 

• Highway 140/Elizabeth Street and Main Street East (Highway 3) 

• Main Street East (Highway 3) and Snider Road 

• Main Street East (Highway 3) and Lorraine Road/Babion Road 

• Killaly Street and Lorraine Road 

• Killaly Street and Snider Road 

• Killaly Street and Elizabeth Road 

It is noted that specific site accesses for the development via the internal road network were not 

reviewed and would be reviewed as part of future applications. 

For the purposes of this study, it has been assumed that the entire development will be built out by 

2031. The MTO’s guidelines require analysis of the full build-out horizon and the five- and ten-year 

horizons from the estimated year of full build-out. Therefore, the 2031, 2036 and 2041 horizon years 

were analyzed.  
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2.0 Existing Conditions 

This section outlines the current conditions of the transportation network in the vicinity of the 

proposed development. Details of the study road network, including traffic controls, lane 

configurations, speed limits, transit routes and stops, active transportation infrastructure and other 

relevant transportation elements are identified. The existing traffic operations are also summarized. 

2.1 Study Road Network 

The study road network consists of the existing road network near the subject site that is considered 

within this study, which includes the study intersections, and the adjoining roadway segments. Table 

1 delineates the study roadways.  

It is also noted that the City of Port Colborne currently does not have any fixed transit routes and 

existing residents rely mostly on the use of automobiles for transportation. However, on January 3, 

2022, Niagara Region and City of Port Colborne launched Niagara Region Transit OnDemand transit 

service in the City of Port Colborne, which does provide residents an alternative to private 

automobile use. 

This transit service caters to the entirety of Port Colborne, addressing transportation needs across the 

City/Region, particularly benefiting residents without access to a private automobile in smaller, rural 

communities, which would typically have no transit options available.  

The transit service operates Monday to Saturday between 7 a.m. and 10 p.m. and after reserving a 

ride, passengers are directed to a nearby stop location within walking to distance similar to a 

Transportation Network Company Service such as Uber. 

Figure 3 outlines the study road network. 

Appendix B contains the City of Port Colborne’s Official Plan excerpts. 
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Table 1: Study Roadways 

Feature 

Roadways 

Elizabeth 

Street 

Main Street East 

(Highway 3) 
Killaly Street 

Lorraine 

Road 
Snider Road 

Direction 
Two-way 

(North-South) 

Two-way  

(East-West) 

Two-way  

(East-West) 

Two-way 

(North-South) 

Two-way 

(North-South) 

Span 
Main Street to 

Killaly Street 

Elizabeth 

Street/Highway 

140 to Lorraine 

Road/Babion 

Road 

Elizabeth Street to 

Lorraine Road 

Main Street to 

Killaly Street 

Main Street to 

Killaly Street 

Classification Arterial Arterial (Provincial) Arterial Local 
To be 

determined 

Jurisdiction 
City of Port 

Colborne 

MTO 

From East of 

Elizabeth Street  

City of Port 

Colborne 

City of Port 

Colborne 

City of Port 

Colborne 

Speed Limit 

50 km/h from 

Main Street to 

Elizabeth 

Street Park 

40 km/h from 

Elizabeth 

Street Park to 

Killaly Street 

70 km/h from 

Elizabeth Street to 

Snider Road 

80 km/h from 

Snider Road to 

Lorraine 

Road/Babion 

Road 

50 km/h from 

Elizabeth Street to 

School Access 

40 km/h from 

School Access to 

Snider Road 

60 km/h from 

Snider Road to 

Lorraine Road 

60 km/h1 
To be 

determined 

Number of 

travel lanes 

per direction 

One One One  One One 

Active 

Transportation 

~3m MUP on 

west side from 

Main Street to 

Elementary 

School and 

~1.5 m 

sidewalk south 

of the 

elementary 

school 

None 

Sidewalk on north 

side up to 

Elizabeth Street 

and on south side 

terminating 175 m 

west of Snider 

Road 

None None 

Note 1: A jurisdictional speed limit of 40 km/h is assumed on the roadways with no posted speed limit. 
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2.2 Transportation Data 

The turning movement counts we conducted by a specialty firm at the study intersections to support 

the analysis of this study. Table 2 summarizes the study intersections, date of data collection and 

signal timing plans, as well as the source of the information.  

Traffic data was collected during the hours of 6:00 a.m. to 10:00 a.m. and 3:00 p.m. to 7:00 p.m. 

Table 2: Traffic Data 

Intersection TMC Date TMC Source Timing Plan Date 
Timing Plan 

Source 

Highway 140/Elizabeth Street and 

Main Street (Highway 3) 

Thursday, November 

23, 2023, and 

Saturday, November 

25, 2023 

Spectrum 

20th October 2021 MTO 

Main Street and Snider Road 

N/A 

Main Street and Lorraine 

Road/Babion Road 

Killaly Street/Lorraine Road 

Killaly Street/Elizabeth Street 

It is noted that traffic counts were not conducted at the intersection of Killaly Street and Snider Road 

as there is not a significant amount of existing traffic at this intersection such that it would impact the 

results of the analysis.  

Therefore, the intersection is not analyzed as part of existing and future background conditions. 

Appendix C contains the traffic data used within this study. 

2.3 Traffic Modelling and Assumptions 

The existing traffic conditions on the study road network were modelled in Synchro 11 based on the 

“Highway Capacity Manual (HCM)” as agreed upon in terms of reference correspondence with 

Niagara Region.  

It is also noted that a Term of Reference for the proposed development was previously submitted to 

the MTO in the year 2021 by EXP, which confirmed that a saturation flow rate of 1750 vehicles per 

hour per lane and a peak hour factor of 0.92 should be used. Therefore, these parameters were 

used in the preparation of the analyses contained herein. 

Roadway geometrics were modelled based on the existing study road network description outlined 

in Section 2.1 and the traffic volumes applied to the existing conditions are per Section 2.2, based 

on the turning movement count survey data. This survey data was also used to calculate the heavy 

vehicle percentages for each movement.  



Elite M.D. Developments Ltd.   Transportation Impact Study 

806 Killaly Street East, City of Port Colborne  December 2023 

C.F. Crozier & Associates Inc.  

Project No. 2183-6543 Page 9 

The MTO’s Transportation Impact Study Guidelines provide the following parameters indicating 

critical operations requiring mitigation measures:  

• For signalized intersections, 

o A Level of Service “E” or worse 

o Volume-to-capacity (v/c) ratio of 0.85 or greater for through, shared turning and 

exclusive turning movements.  

o 95th percentile queues exceeding the available storage length. 

• For stop-controlled intersections: 

o A Level of Service “D” or worse, or movement v/c ratios exceeding 0.85 

o 95th percentile queues exceeding the available storage length. 

2.4 Intersection Operations 

Table 4 outlines the 2023 existing conditions traffic operations at the signalized and unsignalized 

intersections in the study road network. Synchro 11 was used to determine intersection operations at 

both the signalized and unsignalized study intersections. 

Figure 4 shows the 2023 existing traffic volumes at the study intersections. 

Under 2023 existing conditions, the unsignalized intersections operate with a Level of Service “B” or better 

and the overall signalized intersection of Highway 140/Elizabeth Street and Main Street East operates with 

a Level of Service “B” or better with westbound through and eastbound left-turn movements operating 

with a Level of Service “C” in the Weekday A.M. and P.M. peak hours and weekend peak hours and 

eastbound through movement operating with a Level of Service “C” in the Weekday A.M. and P.M. peak 

hours with minimal delays and well under capacity. 

As per Table 4, the 95th percentile queue length at the intersection of Highway 140/Elizabeth Street and 

Main Street East operates well under the available storage in the Weekday A.M. and P.M. peak hours and 

Weekend peak hour. 

Appendix F contains the 2023 existing conditions detailed capacity analysis. 
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Table 3: 2023 Existing Conditions Traffic Operations 

Intersection 

Performance Metrics 

Movement 
LOS1 Delay (s) v/c ratio2 

AM PM SAT AM PM SAT AM PM SAT 

Hwy 

140/Elizabeth 

Street and Main 

Street 

(Signal) 

Overall B B B 14.1 15.7 14.5 0.50 0.67 0.53 

EBL C C C 24.8 30.9 26.2 0.45 0.67 0.53 

EBT C C B 20.8 20.8 19.6 0.34 0.46 0.32 

EBR A A A 5.9 2.8 5.8 0.18 0.08 0.13 

WBL B B B 18.7 15.0 17.5 0.17 0.07 0.12 

WBT C C C 24.1 20.5 21.1 0.50 0.46 0.42 

WBR A A A 5.8 3.8 3.2 0.13 0.10 0.08 

NBL B B B 10.1 14.1 11.7 0.13 0.11 0.22 

NBTR A B A 9.0 12.9 9.3 0.21 0.23 0.19 

SBL A B B 9.6 14.5 10.3 0.05 0.14 0.04 

SBT A B B 9.7 13.8 10.2 0.10 0.13 0.08 

SBR A A A 3.0 3.9 3.0 0.23 0.39 0.18 

Main Street and 

Snider Road 

(TWSC) 

Overall A B A 9.8 14.0 0.0 0.00 0.00 0.00 

EBLTR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

WBLTR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

NBLTR A B A 0.0 14.0 0.0 0.00 0.00 0.00 

SBLTR A A A 9.8 9.9 0.0 0.00 0.00 0.00 

Main Street and 

Lorraine 

Road/Babion 

Road 

(TWSC) 

Overall B B B 11.8 12.8 12.8 0.03 0.03 0.01 

EBLT A A A 0.0 0.0 0.0 0.00 0.00 0.00 

EBR A A A 0.0 0.0 0.0 0.00 0.01 0.00 

WBLT A A A 0.1 0.0 0.0 0.00 0.00 0.00 

WBR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

NBLTR B B B 11.8 12.8 11.4 0.03 0.03 0.01 

SBLTR B A B 11.0 9.8 12.8 0.01 0.00 0.00 

Killaly Street and 

Lorraine Road 

(TWSC) 

Overall B B B 10.0 10.7 10.1 0.02 0.03 0.02 

EBLTR A A A 0.1 0.2 0.0 0.00 0.00 0.00 

WBLTR A A A 0.6 0.5 0.6 0.01 0.00 0.00 

NBLTR A B A 9.8 10.1 9.4 0.02 0.03 0.02 

SBLTR B B B 10.0 10.7 10.1 0.01 0.02 0.02 
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Intersection 

Performance Metrics 

Movement 
LOS1 Delay (s) v/c ratio2 

AM PM SAT AM PM SAT AM PM SAT 

Killaly Street and 

Elizabeth Road 

(TWSC) 

Overall B B B 12.4 14.0 12.3 0.20 0.26 0.20 

EBLTR A A A 3.4 3.1 3.1 0.06 0.07 0.05 

WBLTR A A A 0.1 0.5 0.5 0.00 0.01 0.00 

NBLTR B B B 12.4 14.0 12.3 0.08 0.07 0.06 

SBLTR B B B 12.1 12.9 11.2 0.20 0.26 0.20 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle (Synchro).  
Note 2:  All v/c ratios greater than 0.85 are bolded and greater than 1.00 are bolded with red text. 

The critical v/c threshold for intersections with Regional Roads and provincial Roads (Highway 140 &Highway3) is 0.85 for all movements per Niagara Region and MTO guidelines.. 

Table 4: 2023 Existing Conditions Queuing Assessment 

 

Intersection 

Performance Metrics 

Movement 

95th Percentile Queue Length (m) 

[50th Percentile Queue Length (m)] Auxiliary Lane Storage 

Length (m) 

AM PM SAT 

Hwy 140/Elizabeth Street and Main 

Street 

(Signal) 

EBL 25 [10] 45 [25] 30 [15] 115 

EBR 10 [0] 5 [0] 5 [0] 110 

WBL 10 [5] 5 [0] 10 [5] 100 

WBR 5 [0] 5 [0] 5 [0] 30 

NBL 15 [5] 15 [5] 20 [10] 100 

SBL 5 [0] 15 [5] 5 [] 115 

SBR 10 [0] 15 [0] 10 [0] 25 
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3.0 Future Background Conditions 

This section summarizes the future background conditions of the study road network and provides 

details relating to growth rates, future transportation network improvements, and background 

developments within the study area. As established in Section 1.3 (per the Terms of Reference), this 

study considers the 2031, 2036 and 2041 horizon years in the future background traffic analysis. 

3.1 Future Transportation Network 

As detailed in the Draft Plan, Snider Road is proposed to be extended through the development 

and constructed to Urban Standards. It is assumed within the study that Snider Road would be built 

by the full build-out year (2031) alongside the development.  

However, this is not assumed to occur in the background conditions and no other transportation 

improvements were identified to be included in the background conditions assessment. 

3.2 Growth Rates 

The MTO’s “Provincial Highways Traffic Volumes 1988-2019” document was reviewed to analyze 

historical traffic volumes on Highway 3. The document provides historical traffic data for the 

segment of Highway 3 between Barber Drive and Killaly Street East and Highway 140 beginning from 

the City of Port Colborne.  

Based on a review of the historical data, an average annual compound growth rate of 2.5% was 

calculated along Main Street East (Highway 3) and 1.7% along Highway 140 between the years of 

2010 and 2019.  

These background growth rates were applied to all the horizon years for all through movements 

along the Highway 3 corridor except for at the intersection of Highway 3 and Highway 140 where 

the growth rates were applied to all eastbound, westbound, and southbound movements at the 

intersection. 

Appendix E contains the growth rate analysis. 

3.3 Background Developments 

Staff at Niagara Region and the City of Port Colborne have identified the expansion plans for the 

Port Colborne Quarries on the north side of the subject site and provided the associated TIS 

prepared by IBI Group (now Arcadis). Consequently, these expansion plans have been 

incorporated into the background traffic for the purposes of this study. 

Anticipated to progress in phases, the Quarries expansion site is expected to predominantly 

generate truck traffic, which is foreseen to remain consistent. To ensure a comprehensive synchro 

analysis, the truck volumes were transformed into equivalent passenger car volumes, thereby 

becoming integral to the background analysis. 

Additionally, it is noted that distinct trip distribution analyses were carried out for the years 2031, 

2036, and 2041 by IBI Group due to the changes in site accesses at the development and the 

changing site traffic was incorporated within the background analysis. 

Appendix F contain the site trips generated by the development for the year 2031, 2036 and 2041 

respectively.  
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3.4 2031 Intersection Operations 

Table 5 outlines the 2031 future background conditions traffic operations at the signalized and 

unsignalized intersections. Figure 5 shows the 2031 future background traffic volumes. 

Under 2031 future background conditions, the unsignalized intersections operate with a Level of 

Service “B” or better similarly to the 2023 existing conditions, except for the northbound shared 

left/through/right movement at Main Street and Snider Road, which is expected to operate at a 

Level of Service “C”. These intersections are anticipated to operate with minimal delays and well 

below capacity." 

The signalized intersection at Highway 140/Elizabeth Street and Main Street East operates similarly to 

the existing conditions in 2023, maintaining an overall Level of Service of “B” or better with minimal 

delays and well under capacity. However, the Level of Service for the eastbound-left approach in 

the weekday P.M. peak hour is expected to deteriorate to “D,” with an increase in delay of at least 

10.3 seconds and an expected rise in the volume-to-capacity ratio from 0.67 to 0.81. 

As per Table 6, the 95th percentile queue length at the intersection of Highway 140/Elizabeth Street 

and Main Street East is expected to operate well under the available storage in the Weekday A.M. 

and P.M. peak hours and Weekend peak hour similar to the 2023 existing conditions. 

Appendix G contains the 2031 future background conditions detailed capacity analysis. 
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Table 5: 2031 Future Background Traffic Operations 

Intersection 

Performance Metrics 

Movement 
LOS1 Delay (s) v/c ratio2 

AM PM SAT AM PM SAT AM PM SAT 

Hwy 

140/Elizabet

h Street and 

Main Street 
(Signal) 

Overall B B B 15.1 18.0 15.0 0.57 0.81 0.56 

EBL C D C 26.8 41.2 27.5 0.53 0.81 0.56 

EBT C C B 20.9 20.6 19.8 0.39 0.50 0.34 

EBR A A A 5.3 3.7 5.7 0.21 0.09 0.14 

WBL B B B 18.4 14.3 17.3 0.20 0.08 0.13 

WBT C C C 25.1 20.2 21.4 0.57 0.50 0.44 

WBR A A A 5.6 4.4 3.1 0.16 0.10 0.08 

NBL B B B 11.5 16.3 12.3 0.13 0.12 0.22 

NBTR B B A 10.1 15.0 10.0 0.21 0.25 0.21 

SBL B B B 11.0 16.9 11.0 0.06 0.17 0.04 

SBT B B B 11.0 16.2 10.9 0.11 0.16 0.09 

SBR A A A 3.4 4.3 3.3 0.26 0.45 0.20 

Main Street 

and Snider 

Road 
(TWSC) 

Overall B C A 10.2 15.9 0.0 0.00 0.01 0.01 

EBLTR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

WBLTR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

NBLTR A C A 0.0 15.9 0.0 0.00 0.01 0.01 

SBLTR B B A 10.2 10.3 0.0 0.00 0.00 0.00 

Main Street 

and Lorraine 

Road/Babio

n Road 
(TWSC) 

Overall B B B 12.9 14.4 12.8 0.03 0.03 0.01 

EBLT A A A 0.0 0.0 0.0 0.00 0.00 0.00 

EBR A A A 0.0 0.0 0.0 0.00 0.01 0.00 

WBLT A A A 0.1 0.0 0.0 0.00 0.00 0.00 

WBR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

NBLTR B B B 12.9 14.4 11.4 0.03 0.03 0.01 

SBLTR B B B 11.7 10.2 12.8 0.01 0.00 0.00 

Killaly Street 

and Lorraine 

Road 
(TWSC) 

Overall B B B 10.0 10.7 10.1 0.02 0.03 0.02 

EBLTR A A A 0.1 0.2 0.0 0.00 0.00 0.00 

WBLTR A A A 0.6 0.5 0.6 0.01 0.00 0.00 

NBLTR A B A 9.8 10.1 9.4 0.02 0.03 0.02 

SBLTR B B B 10.0 10.7 10.1 0.01 0.02 0.02 
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Intersection 

Performance Metrics 

Movement 
LOS1 Delay (s) v/c ratio2 

AM PM SAT AM PM SAT AM PM SAT 

Killaly Street 

and 

Elizabeth 

Road 
(TWSC) 

Overall B B B 12.4 14.0 12.3 0.20 0.26 0.20 

EBLTR A A A 3.4 3.1 3.1 0.06 0.07 0.05 

WBLTR A A A 0.1 0.5 0.5 0.00 0.01 0.00 

NBLTR B B B 12.4 14.0 12.3 0.08 0.07 0.06 

SBLTR B B B 12.1 12.9 11.2 0.20 0.26 0.20 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle (Synchro).  
Note 2:  All v/c ratios of 0.85 and greater than 0.85 are bolded and greater than 1.00 are bolded with red text. 

The critical v/c threshold for intersections with Regional Roads and provincial Roads (Highway 140 &Highway3) is 0.85 for all movements per MTO guidelines. 

 

Table 6: 2031 Future Background Conditions Queuing Assessment 

Intersection 

Performance Metrics 

Movement 

95th Percentile Queue Length (m) 

[50th Percentile Queue Length (m)] Auxiliary Lane 

Storage Length (m) 
AM PM SAT 

Hwy 140/Elizabeth Street and 

Main Street 

(Signal) 

EBL 30 [15] 65 [30] 35 [15] 115 

EBR 10 [0] 5 [0] 5 [0] 110 

WBL 15 [5] 5 [5] 10 [5] 100 

WBR 10 [0] 5 [0] 5 [0] 30 

NBL 15 [5] 15 [5] 20 [10] 100 

SBL 5 [0] 20 [5] 5 [0] 115 

SBR 10 [0] 15 [0] 10 [0] 25 
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3.5 2036 Intersection Operations 

Table 7 outlines the 2036 future background conditions traffic operations at the signalized and 

unsignalized intersections. Figure 6 shows the 2036 future background traffic volumes. 

Under 2036 future background conditions, the unsignalized intersections operate similarly to the 2031 

future background conditions, with a Level of Service “C” or better with minimal delays and well 

under capacity. 

The signalized intersection at Highway 140/Elizabeth Street and Main Street East operates similarly to 

the 2031 future background conditions, maintaining an overall Level of Service of “B” or better in the 

weekday A.M. and weekend peak hours, except for the P.M peak hour, which experiences a Level 

of Service “C” with minimal delays and well under capacity. Further, the volume-to-capacity ratio 

for the eastbound left-turn movement is expected to increase from 0.81 to 0.89 with an increase in 

delay of 11.4 seconds. 

As per Table 8 , the 95th percentile queue length at the intersection of Highway 140/Elizabeth Street 

and Main Street East is expected to operate well under the available storage in the Weekday A.M. 

and P.M. peak hours and Weekend peak hour similar to the 2031 future background conditions.  

The 95th percentile queue length for eastbound left-turn lane is forecasted to increase by 

approximately 20 meters in the weekday P.M. peak hour. However, it is expected to operate well 

under available storage of 115 meters. 

Appendix H contains the 2036 future background conditions detailed capacity analysis. 
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Table 7: 2036 Future Background Traffic Operations 

Intersection 

Performance Metrics 

Movement 
LOS1 Delay (s) v/c ratio2 

AM PM SAT AM PM SAT AM PM SAT 

Hwy 

140/Elizabeth 

Street and 

Main Street 
(Signal) 

Overall B C B  16.2 20.0  17.1 0.65 0.89 0.72  

EBL C D  C 31.0 52.6  34.4 0.65 0.89  0.72 

EBT C C  B 20.1 20.2  19.0 0.40 0.51  0.40 

EBR A A  A 1.5 1.2  4.4 0.21 0.10  0.16 

WBL B B  B 17.6 14.2  16.2 0.21 0.09  0.17 

WBT C B  C 25.6 19.8  21.1 0.62 0.51  0.51 

WBR A A  A 4.7 4.2  4.2 0.19 0.11  0.10 

NBL B B  B 13.6 17.4  16.1 0.14 0.13  0.24 

NBTR B B  B 11.8 16.2  13.0 0.22 0.26  0.23 

SBL B B  B 13.2 18.4  14.7 0.07 0.20  0.05 

SBT B B  B 13.1 17.5  14.5 0.13 0.19  0.12 

SBR A A  A 3.8 4.6  4.0 0.29 0.49  0.26 

Main Street 

and Snider 

Road 
(TWSC) 

Overall B C  A 10.7 17.5  0.0 0.00 0.01  0.01 

EBLTR A A  A 0.0 0.0  0.0 0.00 0.00  0.00 

WBLTR A A  A 0.0 0.0  0.0 0.00 0.00  0.00 

NBLTR A C  A 0.0 17.5  0.0 0.00 0.01  0.01 

SBLTR B B  A 10.7 10.6  0.0 0.00 0.00  0.00 

Main Street 

and Lorraine 

Road/Babion 

Road 
(TWSC) 

Overall B C  C 14.3 15.8  15.0 0.04 0.04  0.01 

EBLT A A  A 0.0 0.0  0.0 0.00 0.00  0.00 

EBR A A  A 0.0 0.0  0.0 0.00 0.01  0.00 

WBLT A A  A 0.1 0.0  0.0 0.00 0.00  0.00 

WBR A A  A 0.0 0.0  0.0 0.00 0.00  0.00 

NBLTR B C  B 14.3 15.8  13.2 0.04 0.04  0.01 

SBLTR B B  C 12.6 10.5  15.0 0.01 0.00  0.00 

Killaly Street 

and Lorraine 

Road 
(TWSC) 

Overall B B  B 10.0  10.7 10.1 0.02  0.03  0.02 

EBLTR A A  A 0.1  0.2 0.0 0.00  0.00  0.00 

WBLTR A A  A 0.6  0.5 0.6 0.01  0.00 0.00 

NBLTR A B  A 9.8  10.1 9.4 0.02  0.03  0.02 

SBLTR B B  B 10.0  10.7 10.1 0.01  0.02  0.02 
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Intersection 

Performance Metrics 

Movement 
LOS1 Delay (s) v/c ratio2 

AM PM SAT AM PM SAT AM PM SAT 

Killaly Street 

and 

Elizabeth 

Road 
(TWSC) 

Overall B B   B 12.4 14.0   12.3 0.20  0.26  0.20 

EBLTR A  A  A 3.4  3.1  3.1 0.06  0.07  0.05 

WBLTR A  A  A 0.1  0.5  0.5 0.00  0.01  0.00 

NBLTR B  B  B 12.4  14.0  12.3 0.08  0.07  0.06 

SBLTR B  B  B 12.1  12.9  11.2 0.20  0.26 0.20 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle (Synchro).  
Note 2:  All v/ c ratios of 0.85 and greater than 0.85 are bolded and greater than 1.00 are bolded with red text.  
The critical v/c threshold for intersections with Regional Roads and provincial Roads (Highway 140 &Highway3) is 0.85 for all movements per Niagara Region and MTO guidelines. 

 

Table 8: 2036 Future Background Conditions Queueing Assessment 

 Intersection 

Performance Metrics 

Movement 

95th Percentile Queue Length (m) 

[50th Percentile Queue Length (m)] Auxiliary Lane 

Storage Length (m) 
AM PM SAT 

Hwy 140/Elizabeth Street and 

Main Street 

(Signal) 

EBL 40 [20] 85 [40] 50 [25] 115 

EBR 10 [0] 5 [0] 10 [0] 110 

WBL 15 [0] 10 [5] 15 [5] 100 

WBR 10 [0] 5 [0] 5 [0] 30 

NBL 30 [10] 15 [5] 30 [10] 100 

SBL 10 [0] 20 [10] 10 [0] 115 

SBR 15 [0] 15 [0] 10 [0] 25 
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3.6 2041 Intersections Operation 

Table 9 outlines the 2041 future background conditions traffic operations at the signalized and 

unsignalized intersections. Figure 7 shows the 2041 future background traffic volumes. 

Under 2041 future background conditions, the unsignalized intersections operate with a Level of 

Service “C” or better similarly to the 2031 future background conditions with minimal delays and well 

under capacity. 

The signalized intersection at Highway 140/Elizabeth Street and Main Street East operates similarly to 

the 2031 future background conditions, maintaining an overall Level of Service of “B” or better in the 

weekday A.M. and weekend peak hours and an overall Level of Service “C” in the weekday P.M. 

peak hour with minimal delays and well under capacity. However, the Level of Service for 

eastbound left-turn movement is expected to deteriorate to “F” in the weekday P.M. peak hour with 

volume-to-capacity ratio forecasted to increase from 0.81 to 1.02 resulting from an increase in delay 

of 40.7 seconds. 

As per Table 10, the 95th percentile queue length at the intersection of Highway 140/Elizabeth Street 

and Main Street East is expected to operate well under the available storage in the Weekday A.M. 

and P.M. peak hours and Weekend peak hour similar to the 2036 future background conditions.  

The 95th percentile queue length for eastbound left-turn lane is forecasted to increase by 

approximately 20 meters in the weekday P.M. peak hour compared to the 2036 future background 

conditions. However, it is expected to operate well under available storage of 115 meters. 

Appendix I contains the 2041 future background conditions detailed capacity analysis. 
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Table 9: 2041 Future Background Traffic Operations 

Intersection 

Performance Metrics 

Movement 
LOS1 Delay (s) v/c ratio2 

AM PM SAT AM PM SAT AM PM SAT 

Hwy 

140/Elizabeth 

Street and Main 

Street 

(Signal) 

Overall B C B 17.0 25.5 19.0 0.69 1.02 0.83 

EBL C F D 33.6 81.9 44.2 0.69 1.02 0.83 

EBT C C B 20.6 20.4 18.6 0.46 0.54 0.42 

EBR A A A 4.2 4.3 4.1 0.22 0.10 0.17 

WBL B B B 17.3 14.3 15.7 0.23 0.10 0.18 

WBT C B C 26.1 19.9 20.9 0.66 0.53 0.53 

WBR A A A 4.3 4.2 4.4 0.20 0.11 0.11 

NBL B B B 14.9 17.8 17.9 0.14 0.14 0.25 

NBTR B B B 13.0 16.9 14.4 0.23 0.28 0.24 

SBL B B B 14.7 19.0 16.0 0.11 0.22 0.06 

SBT B B B 14.3 18.3 16.2 0.15 0.22 0.13 

SBR A A A 4.1 7.4 4.1 0.32 0.57 0.29 

Main Street and 

Snider Road 

(TWSC) 

Overall B C A 11.1 19.7 0.0 0.00 0.01 0.01 

EBLTR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

WBLTR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

NBLTR A C A 0.0 19.7 0.0 0.00 0.01 0.01 

SBLTR B B A 11.1 11.0 0.0 0.00 0.00 0.00 

Main Street and 

Lorraine 

Road/Babion 

Road 

(TWSC) 

Overall C C C 16.0 17.6 16.3 0.04 0.04 0.01 

EBLT A A A 0.0 0.0 0.0 0.00 0.00 0.00 

EBR A A A 0.0 0.0 0.0 0.00 0.01 0.00 

WBLT A A A 0.1 0.0 0.0 0.00 0.00 0.00 

WBR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

NBLTR C C B 16.0 17.6 14.2 0.04 0.04 0.01 

SBLTR B B C 13.5 10.8 16.3 0.01 0.00 0.00 

Killaly Street 

and Lorraine 

Road 

(TWSC) 

Overall B B B 10.0 10.7 10.1 0.02 0.03 0.02 

EBLTR A A A 0.1 0.2 0.0 0.00 0.00 0.00 

WBLTR A A A 0.6 0.5 0.6 0.01 0.00 0.00 

NBLTR A B A 9.8 10.1 9.4 0.02 0.03 0.02 

SBLTR B B B 10.0 10.7 10.1 0.01 0.02 0.02 
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Intersection 

Performance Metrics 

Movement 
LOS1 Delay (s) v/c ratio2 

AM PM SAT AM PM SAT AM PM SAT 

Killaly Street 

and Elizabeth 

Road 

(TWSC) 

Overall B B B 12.4 14.0 12.3 0.20 0.26 20 

EBLTR A A A 3.4 3.1 3.1 0.06 0.07 0.05 

WBLTR A A A 0.1 0.5 0.5 0.00 0.01 0.00 

NBLTR B B B 12.4 14.0 12.3 0.08 0.07 0.06 

SBLTR B B B 12.1 12.9 11.2 0.20 0.26 0.20 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle (Synchro).  
Note 2:  All v/c ratios of 0.85 and greater than 0.85 are bolded and greater than 1.00 are bolded with red text.  

The critical v/c threshold for intersections with Regional Roads and provincial Roads (Highway 140 &Highway3) is 0.85 for all movements per Niagara Region and MTO guidelines. 

Table 10: 2041 Future Background Conditions Queuing Assessment 

 

Intersection 

Performance Metrics 

Movement 

95th Percentile Queue Length (m) 

[50th Percentile Queue Length (m)] Auxiliary Lane 

Storage Length (m) 
AM PM SAT 

Hwy 140/Elizabeth Street and 

Main Street 

(Signal) 

EBL 40 [20] 105 [50] 65 [30] 115 

EBR 10 [0] 5 [0] 10 [0] 110 

WBL 15 [10] 10 [5] 15 [5] 100 

WBR 10 [0] 10 [0] 5 [0] 30 

NBL 20 [5] 15 [5] 25 [10] 100 

SBL 15 [5] 20 [10] 10 [0] 115 

SBR 15 [0] 30 [15] 15 [0] 25 



Elite M.D. Developments Ltd.   Transportation Impact Study 

806 Killaly Street East, City of Port Colborne  December 2023 

C.F. Crozier & Associates Inc.  

Project No. 2183-654 Page 26 

3.7 Recommendations 

The eastbound left-turn lane at the intersection of Highway 140/Elizabeth Street and Main Street is 

expected to operate with a Level of Service “F” and volume-to-capacity ratio of 1.02 in the 

weekday P.M. peak hour primarily due to the background traffic growth. 

To mitigate the capacity issues in the 2041 future background conditions, the signal timings for the 

weekday P.M. peak hour were optimized by providing an eastbound left-turn permissive/protected 

phase while maintaining the existing cycle length.  

The intersection improvement is summarized in Table 11. 

Table 11: 2041 Future Background Intersection Optimization 

Intersection Movement 

 Performance Metrics 

Previous Improved 

LOS Delay V/C Ratio LOS Delay V/C Ratio 

Highway 

140/Elizabeth 

Street and Main 

Street 

(Signalized) 

Overall C 25.5 1.02 B 16.0 0.69 

EBL F 81.9 1.02 B 10.8 0.58 

EBT C 20.4 0.54 B 10.2 0.40 

EBR A 4.3 0.10 A 2.7 0.08 

WBL B 14.3 0.10 B 16.3 0.10 

WBT B 19.9 0.53 C 22.9 0.61 

WBR A 4.2 0.11 A 3.2 0.12 

NBL B 17.8 0.14 C 25.9 0.26 

NBTR B 16.9 0.28 C 27.4 0.53 

SBL B 19.0 0.22 C 30.4 0.43 

SBT B 18.3 0.22 C 27.8 0.42 

SBR A 7.4 0.57 A 9.7 0.69 

Upon observation, it is anticipated that the overall intersection operation will improve after signal 

timing optimization, leading to an upgrade in the Level of Service from “C” to “B”. Specifically, the 

eastbound left-turn lane is expected to operate more efficiently with the implementation of a 

dedicated left-turn phase, resulting in an improved volume-to-capacity ratio of 0.69 from the 

previous 1.02. 

Appendix J shows the optimized signal timing and intersection operations. 
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4.0 Site Generated Traffic 

The proposed development mixed-use will result in additional turning movements at the study 

intersections. Therefore, this section describes the trip forecasting methodology and results of this 

forecast for the development proposal including trip generation, distribution, and assignment. 

4.1 Trip Generation 

As noted, the development is proposed to consist of the following: 

• 1,027 Single Detached Units 

• 1,215 Townhouse Units 

• Commercial Area with a GFA of approximately 6,250 m2 (67,274 ft2) 

The trip generation of the proposed residential dwelling and commercial area was forecasted using 

published data from the Institute of Transportation Engineers (ITE) Trip Generation Manual, 11th 

Edition. 

The applicable fitted curve equations for Land Use Category (LUC) 210 “Single Family Detached 

Housing” and LUC 215 “Single-Family Attached Housing” were applied to the proposed residential 

dwelling units depending on the availability of data for each use.  

The average rates during the peak hours were used for LUC 821 “Shopping Plaza” and it is currently 

assumed it would not include a Supermarket.  

The equation/average rates used for trip estimation are shown in Table 12.  

The internal capture rate for mixed-use development was calculated based on the NCHRP 

methodology and pass-by rates were determined from the ITE Trip Generation Handbook for LUC 

821 “Shopping Plaza,” as follows: 40% during the weekday P.M. peak period and 31% during the 

weekend peak period. 

The forecasted trip generation of the proposed mixed-use development is summarized in Table 13. 

Relevant excerpts from the ITE Trip Generation Manual, 11th Edition and ITE Trip Generation 

Handbook, 3rd Edition have been included in Appendix K.  
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Table 12: Trip Generation 

Land Use Units/GFA  Peak Hour Splits Equation/Rate 

210: Single 

Family 

Detached 

1,027 Units 

Weekday 

A.M. 

In 25% 
Ln(T) = 0.91 Ln(X) + 0.12 

Out 75% 

Weekday 

P.M. 

In 63% 
Ln(T) = 0.94 Ln(X) + 0.27 

Out 37% 

Saturday 
In 54% 

T = 0.86 X + 9.72 
Out 46% 

215: Single 

Family 

Attached 

1,215 Units 

Weekday 

A.M. 

In 25% 
T = 0.52 X - 5.7 

Out 75% 

Weekday 

P.M. 

In 59% 
T = 0.6 X - 3.93 

Out 41% 

Saturday 
In 48% 

Ln(T) = 0.82 Ln(X) + 0.43 
Out 52% 

821: 

Shopping 

Plaza (40 – 

150 K) 

67,274 ft2 

Weekday 

A.M. 

In 62% 
1.73 

Out 38% 

Weekday 

P.M. 

In 49% 
5.19 

Out 51% 

Saturday 
In 52% 

6.12 
Out 48% 

Table 13: Site Trips 

Trip Generation Land Use Units/GFA 
Weekday AM Weekday PM Saturday 

In Out In Out In Out 

Site Generated 

Trips 

Single Family 

Detached 

(LUC 210) 

1,027 155 465 559 328 482 411 

Single Family 

Attached 

(LUC 215) 

1,215 157 470 428 297 332 360 

Shopping Plaza 

40-150 K 

(LUC 821) 

67,274 ft2 72 44 171 178 218 201 

Total 384 979 1159 803 1032 972 

Internal Capture 

(NCHRP) 

Single Family 

Detached 

(LUC 210) 

1,027 3 5 26 9 31 14 

Single Family 

Attached 

(LUC 215) 

1,215 3 5 20 8 21 13 

Shopping 

Plaza 40-150 K 

(LUC 821) 

67,274 ft2 9 6 17 46 22 59 

Pass-By Trips 

Shopping Plaza 

40-150 K 

(LUC 821) 

67,274 ft2 0 0 53 53 44 44 

Total Internal Capture and Pass-By Reduction 15 16 116 116 118 130 

Net Generated Trips 369 963 1043 687 914 842 
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Therefore, the full buildout of the proposed development is expected to generate a total of 1332 

(369 inbound and 963 outbound) two-way trips during the weekday A.M. peak hour, 1730 (1043 

inbound and 687 outbound) two-way trips during the weekday P.M. peak hour and 1756 (914 

inbound and 842 outbound) two-way trips during the weekend peak hour. 

4.2 Trip Distribution and Assignment 

The Transportation Tomorrow Survey (TTS) is a comprehensive travel data survey conducted in the 

Greater Toronto and Hamilton Area. Data from the 2016 TTS was used to determine the peak hour 

trip distribution at the site. 

The trip distribution calculations based on the TTS data are summarized in Table 14. Figure 8 shows 

the trips generated by the residential use and Figure 9 shows the trips generated by the commercial 

use. 

The pass-by trips were routed in and out of the commercial blocks for the Weekday P.M. and 

Weekend peak hours and the trips are summarized in Figure 10.  

It is noted that the trip assignments for the residential and commercial uses were calculated 

separately using the Transportation Tomorrow Survey given the residential trips will be more 

commuter based and that commercial trips are expected to be more locally based. 

Appendix L provides the TTS query used to determine the site trip distribution.  

Table 14: Site Distribution 

Direction 

Weekday A.M. Peak Hour Weekday P.M. Peak Hour Saturday Peak Hour 

In Out In Out In Out 

Northwest 4% 0% 15% 11% 4% 0% 

North 42% 31% 59% 26% 42% 31% 

Northeast 0% 6% 8% 17% 0% 6% 

East 0% 9% 10% 29% 0% 9% 

Southeast 9% 0% 3% 1% 9% 0% 

South 0% 0% 0% 0% 0% 0% 

Southwest 31% 0% 0% 0% 31% 0% 

West 14% 55% 6% 16% 14% 55% 
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5.0 Future Total Conditions 

This section discusses the projected future total traffic conditions and traffic operations at the study 

intersections with the addition of the site generated trips by the proposed development and the 

background developments in the vicinity of the subject site for the horizon years 2031, 2031 and 

2041. 

5.1 2031 Intersection Operations 

Table 15 outlines the 2031 future total conditions traffic operations at the signalized and unsignalized 

intersections. 

Under 2031 future total conditions, the unsignalized intersections are expected to operate similarly to 

the 2031 future background conditions, maintaining a Level of Service “C” or better with minimal 

delays and well under capacity. However, the northbound shared left/through/right movement at 

Main Street and Snider Road is expected to deteriorate to a Level of Service “F” in the Weekday 

A.M. and P.M. and Weekend peak hours, with an increase in delay of 56.7, 158,2 and 166.1 seconds 

and an expected rise in the volume-to-capacity ratio from 0.00 to 0.88, 0,01 to 1.14 and 0.01 to1.21. 

in the Weekday A.M., P.M. and Weekend peak hours respectively. 

The southbound shared left/through/right movement at Killaly Street and Elizabeth Street is 

expected to deteriorate with to a Level of Service “D” in the Weekday A.M. and Weekend peak 

hours, with a minor increase in delay of 14.9 and 16.7 seconds and an expected rise in the volume-

to-capacity ratio from 0.20 to 0.58 and 0.20 to 0.50 in the Weekday A.M. and Weekend peak hours 

respectively. 

The signalized intersection at Highway 140/Elizabeth Street and Main Street East operates similarly to 

the 2031 future background conditions in the Weekday A.M. peak hour, maintaining an overall Level 

of Service “B” with minimal delays and under capacity. However, the Level of Service for Weekday 

P.M. and Weekend peak hours are expected to deteriorate to Levels of Service “F” and “C”, 

respectively.  

Further, the northbound left-turn and southbound left-turn movements are expected to deteriorate 

to a Level of Service “F” and the southbound through movement is expected to deteriorate to a 

Level of Service “E” in the Weekday P.M. peak hour. The intersection experiences an increase in 

delay of at least 79.6 seconds and an increase in volume-to-capacity ratio from 0.81 to 2.02. 

As per Table 16, the southbound left-turn and southbound right-turn 95th percentile queue lengths at 

the intersection of Highway 140/Elizabeth Street and Main Street are expected to exceed the 

available storage length during the Weekday P.M. peak hour.  

Appendix M contains the 2031 future total conditions detailed capacity analysis. 

Figure 11 shows the 2031 future total traffic volumes. 
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Table 15: 2031 Future Total Traffic Operations 

Intersection 

Performance Metrics 

Movement 
LOS1 Delay (s) v/c ratio2 

AM PM SAT AM PM SAT AM PM SAT 

Hwy 

140/Elizabeth 

Street and 

Main Street 

(Signal) 

Overall B F C 18.7 97.6 23.6 0.77 2.02 0.81 

EBL D B D 36.1 15.1 45.8 0.70 0.56 0.80 

EBT B B C 17.9 16.3 23.7 0.36 0.47 0.62 

EBR A A A 3.8 3.0 3.9 0.21 0.15 0.33 

WBL B C B 15.4 20.7 16.0 0.16 0.09 0.17 

WBT C C C 30.4 30.6 24.5 0.77 0.66 0.66 

WBR A A A 4.9 6.6 4.1 0.37 0.37 0.33 

NBL C F D 20.9 107.1 39.3 0.44 0.94 0.76 

NBTR B C B 19.8 30.5 19.6 0.49 0.68 0.51 

SBL B F D 19.3 497.5 41.5 0.28 2.02 0.81 

SBT B E C 16.8 59.1 21.2 0.25 0.96 0.57 

SBR A B A 4.3 16.4 7.1 0.31 0.62 0.26 

Main Street 

and Snider 

Road 

(TWSC) 

Overall F F F 56.7 158.2 166.1 0.88 1.14 1.21 

EBLTR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

WBLTR A A A 0.1 1.7 0.9 0.00 0.06 0.03 

NBLTR F F F 56.7 158.2 166.1 0.88 1.14 1.21 

SBLTR B B A 10.4 10.4 0.0 0.00 0.00 0.00 

Main Street 

and Lorraine 

Road/Babion 

Road 

(TWSC) 

Overall B C B 13.9 17.2 14.9 0.15 0.22 0.18 

EBLT A A A 0.2 0.1 0.2 0.00 0.00 0.00 

EBR A A A 0.0 0.0 0.0 0.01 0.05 0.01 

WBLT A A A 0.4 1.1 0.8 0.01 0.03 0.02 

WBR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

NBLTR B C B 13.9 17.2 14.9 0.15 0.22 0.18 

SBLTR B B B 12.1 13.9 12.7 0.01 0.08 0.03 

Killaly Street 

and Lorraine 

Road 

(TWSC) 

Overall B B B 10.5 14.1 11.9 0.03 0.12 0.08 

EBLTR A A A 0.2 0.3 0.1 0.00 0.01 0.00 

WBLTR A A A 0.5 0.3 0.4 0.01 0.01 0.01 

NBLTR B B B 10.3 12.4 10.5 0.02 0.04 0.02 

SBLTR B B B 10.5 14.1 11.9 0.03 0.12 0.08 
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Intersection 

Performance Metrics 

Movement 
LOS1 Delay (s) v/c ratio2 

AM PM SAT AM PM SAT AM PM SAT 

Killaly Street 

and Snider 

Road 

(TWSC) 

Overall A A A 10.7 12.2 11.3 0.11 0.11 0.09 

EBLTR A A A 1.2 0.2 0.6 0.00 0.00 0.01 

WBLTR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

NBLTR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

SBLTR B B B 10.7 12.2 1.3 0.11 0.11 0.09 

Killaly Street 

and Elizabeth 

Road 

(TWSC) 

Overall D C D 27.0 20.0 27.9 0.58 0.50 0.67 

EBLTR A A A 3.2 3.2 3.0 0.10 0.08 0.07 

WBLTR A A A 0.1 0.3 0.2 0.00 0.01 0.01 

NBLTR C C B 19.7 15.8 15.4 0.14 0.08 0.09 

SBLTR D C D 27.0 20.0 27.9 0.58 0.50 0.67 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle (Synchro).  
Note 2:  All v/c ratios of 0.85 and greater than 0.85 are bolded and greater than 1.00 are bolded with red text. 

The critical v/c threshold for intersections with Regional Roads and provincial Roads (Highway 140 &Highway3) is 0.85 for all movements per Niagara Region and MTO guidelines.. 

 

Table 16: 2031 Future Total Conditions Queuing Assessment 

 

Intersection 

Performance Metrics 

Movement 

95th Percentile Queue Length (m) 

[50th Percentile Queue Length (m)] Auxiliary Lane 

Storage Length (m) 
AM PM SAT 

Hwy 140/Elizabeth Street and 

Main Street 

(Signal) 

EBL 45 [20] 35 [20] 55 [25] 115 

EBR 10 [0] 10 [0] 15 [0] 110 

WBL 15 [5] 10 [5] 15 [5] 100 

WBR 15 [5] 20 [5] 15 [0] 30 

NBL 45 [20] 45 [15] 75 [35] 100 

SBL 25 [10] 170 [115] 95 [35] 115 

SBR 15 [0] 50 [25] 20 [5] 25 
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5.2 2036 Intersection Operations 

Table 17 outlines the 2036 future total conditions traffic operations at the signalized and unsignalized 

intersections. 

Under 2036 future total conditions, the unsignalized intersections are expected to operate similarly to 

the 2036 future background conditions, maintaining a Level of Service “C” or better with minimal 

delays and well under capacity. However, the northbound shared left/through/right movement at 

Main Street and Snider Road is expected to deteriorate to a Level of Service “F” in the Weekday 

A.M. and P.M. and Weekend peak hours, with an increase in delay of 91.0, 219.1 and 235.5 seconds 

and an expected rise in the volume-to-capacity ratio from 0.00 to 1.04, 0,01 to 1.33 and 0.01 to1.37 

in the Weekday A.M., P.M. and Weekend peak hours respectively. 

The southbound shared left/through/right movement at Killaly Street and Eliabeth Street is expected 

to operate similarly to the 2036 future background conditions. 

The signalized intersection at Highway 140/Elizabeth Street and Main Street East operates similarly to 

the 2036 future background conditions in the Weekday A.M. peak hour, maintaining an overall Level 

of Service “C” with minimal delays and under capacity. However, the Level of Service for Weekday 

P.M. and Weekend peak hours are expected to deteriorate to Levels of Service “F” and “C”, 

respectively.  

Further, the northbound left-turn and southbound left-turn movements are expected to deteriorate 

to a Level of Service “F” and the southbound through movement is expected to deteriorate to a 

Level of Service “E” in the Weekday P.M peak hour and the southbound left movement is expected 

to deteriorate to a Level of Service “E” in the Weekend peak hour. The intersection experiences an 

increase in delay of at least 79.1 seconds and an increase in volume-to-capacity ratio from 0.89 to 

2.05 in the Weekday P.M. peak hour and a minor increase in delay of 10.4 seconds and an increase 

in volume-to-capacity ratio from 0.72 to 0.91 in the Weekend peak hour. 

As per Table 18, the southbound left-turn and southbound right-turn 95th percentile queue lengths at 

the intersection of Highway 140/Elizabeth Street and Main Street are expected to exceed the 

available storage length during the Weekday P.M. peak hour.  

Appendix N contains the 2036 future total conditions detailed capacity analysis. 

Figure 12 shows the 2036 future total traffic volumes. 
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Table 17: 2036 Future Total Traffic Operations 

Intersection 

Performance Metrics 

Movement 
LOS1 Delay (s) v/c ratio2 

AM PM SAT AM PM SAT AM PM SAT 

Hwy 

140/Elizabeth 

Street and 

Main Street 

(Signal) 

Overall C F C 21.0 99.1 27.5 0.83 2.05 0.91 

EBL D B E 53.2 19.5 58.7 0.83 0.68 0.89 

EBT B B C 17.9 17.2 21.0 0.38 0.52 0.56 

EBR A A A 3.7 3.0 3.6 0.22 0.16 0.32 

WBL B C B 15.4 21.0 15.9 0.17 0.11 0.19 

WBT C C C 33.5 34.4 23.9 0.82 0.73 0.66 

WBR A A A 5.7 7.9 4.8 0.40 0.39 0.34 

NBL C F D 22.0 128.5 50.7 0.45 1.01 0.84 

NBTR C C C 20.8 30.5 21.9 0.51 0.68 0.55 

SBL C F E 20.2 511.4 59.7 0.30 2.05 0.91 

SBT B E C 17.6 63.5 23.8 0.27 0.98 0.61 

SBR A B A 4.4 17.9 7.9 0.32 0.67 0.31 

Main Street 

and Snider 

Road 

(TWSC) 

Overall F F F 101.7 236.6 235.5 1.04 1.33 1.37 

EBLTR A A A 0.0 0.0 0.0 0.00 0.00 0.0 

WBLTR A A A 0.1 1.6 0.9 0.00 0.06 0.03 

NBLTR F F F 101.7 236.6 235.5 1.04 1.33 1.37 

SBLTR B B A 11.0 10.8 0.0 0.00 0.00 0.00 

Main Street 

and Lorraine 

Road/Babion 

Road 

(TWSC) 

Overall C C C 15.5 19.2 16.2 0.18 0.25 0.20 

EBLT A A A 0.2 0.1 0.1 0.00 0.00 0.00 

EBR A A A 0.0 0.0 0.0 0.01 0.05 0.01 

WBLT A A A 0.3 1.0 0.8 0.01 0.03 0.02 

WBR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

NBLTR C C C 15.5 19.2 16.2 0.18 0.25 0.20 

SBLTR B B B 13.1 14.9 13.4 0.01 0.08 0.04 

Killaly Street 

and Lorraine 

Road 

(TWSC) 

Overall B B B 10.5 14.1 11.9 0.03 0.12 0.08 

EBLTR A A A 0.2 0.3 0.1 0.00 0.01 0.00 

WBLTR A A A 0.5 0.3 0.4 0.01 0.01 0.01 

NBLTR B B B 10.3 12.4 10.5 0.02 0.04 0.02 

SBLTR B B B 10.5 14.1 11.9 0.03 0.12 0.08 
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Intersection 

Performance Metrics 

Movement 
LOS1 Delay (s) v/c ratio2 

AM PM SAT AM PM SAT AM PM SAT 

Killaly Street 

and Snider 

Road 

(TWSC) 

Overall B B B 10.7 12.2 11.3 0.10 0.11 0.09 

EBLTR A A A 1.2 0.2 0.6 0.02 0.00 0.01 

WBLTR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

NBLTR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

SBLTR B B B 10.7 12.2 11.3 0.10 0.11 0.09 

Killaly Street 

and Elizabeth 

Road 

(TWSC) 

Overall D C D 27.0 20.0 27.8 0.58 0.50 0.67 

EBLTR A A A 3.2 3.2 3.0 0.10 0.08 0.07 

WBLTR A A A 0.1 0.3 0.2 0.00 0.01 0.01 

NBLTR C C C 19.7 15.8 15.4 0.14 0.08 0.09 

SBLTR D C D 27.0 20.0 27.8 0.58 0.50 0.67 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle (Synchro).  
Note 2:  All v/c ratios of 0.85 and greater than 0.85 are bolded and greater than 1.00 are bolded with red text. 

The critical v/c threshold for intersections with Regional Roads and provincial Roads (Highway 140 &Highway3) is 0.85 for all movements per Niagara Region and MTO guidelines.. 

 

Table 18: 2036 Future Total Conditions Queuing Assessment 

 

Intersection 

 Performance Metrics 

Movement 

95th Percentile Queue Length (m) 

[50th Percentile Queue Length (m)] Auxiliary Lane Storage Length (m) 

AM PM SAT 

Hwy 140/Elizabeth Street and 

Main Street 

(Signal) 

EBL 60 [25] 40 [25] 70 [30] 115 

EBR 10 [0] 10 [0] 15 [0] 110 

WBL 15 [10] 10 [5] 15 [5] 100 

WBR 20 [5] 25 [5] 15 [5] 30 

NBL 45 [25] 50 [15] 85 [35] 100 

SBL 25 [10] 175 [115] 95 [45] 115 

SBR 15 [0] 55 [25] 20 [5] 25 
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5.3 2041 Intersection Operations 

Table 19 delineates the 2041 future total conditions traffic operations at the signalized and 

unsignalized intersections. 

Under 2041 future total conditions, the unsignalized intersections are expected to operate similarly to 

the 2041 future background conditions, maintaining a Level of Service “C” or better with minimal 

delays and well under capacity. However, the northbound shared left/through/right movement at 

Main Street and Snider Road is expected to deteriorate to a Level of Service “F” in the Weekday 

A.M., P.M. and Weekend peak hours, with an increase in delay of 167.3, 283.1 and 331.6 seconds 

and an expected rise in the volume-to-capacity ratio from 0.00 to 0.1.24, 0.01 to 1.58 and 0.01 to1.59 

in the Weekday A.M., P.M. and Weekend peak hours respectively. 

The signalized intersection at Highway 140/Elizabeth Street and Main Street East is forecasted to 

worsen compared to the 2041 future background conditions, expected to operate at a 

deteriorated Level of Service “C” in the Weekday A.M. and weekend peak hours and “F” in the 

Weekday P.M. peak hour, with high delays and above capacity. During the Weekday A.M. peak 

hour, the eastbound left-turn movement is expected to deteriorate to Level of Service “E”. During 

the Weekday P.M. peak hour, the northbound left-turn and southbound left-turn movements are 

expected to deteriorate to a Level of Service “F” and the southbound through movement is 

expected to deteriorate to a Level of Service “E”. During the Weekend peak hour, the eastbound 

left-turn and southbound left-turn movements are expected to deteriorate to Level of Service “E” 

and the northbound left-turn movement is expected to deteriorate to a Level of Service “F”. 

As per Table 20, the southbound left-turn and southbound right-turn 95th percentile queue lengths at 

the intersection of Highway 140/Elizabeth Street and Main Street are expected to exceed the 

available storage length during the Weekday P.M. peak hour.  

Appendix O contains the 2041 future total conditions detailed capacity analysis. 

Figure 13 shows the 2041 future background traffic volumes. 
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Table 19: 2041 Future Total Traffic Operations 

Intersection 

Performance Metrics 

Movement 
LOS1 Delay (s) v/c ratio2 

AM PM SAT AM PM SAT AM PM SAT 

Hwy 

140/Elizabeth 

Street and 

Main Street 

(Signal) 

Overall C F C 22.9 101.9 33.8 0.90 2.09 0.98 

EBL E C E 65.5 33.0 79.5 0.90 0.84 0.98 

EBT B B C 18.6 18.5 22.4 0.43 0.58 0.61 

EBR A A A 3.6 3.5 3.5 0.23 0.17 0.32 

WBL B C B 15.6 21.4 16.1 0.19 0.13 0.21 

WBT D D C 35.6 41.5 23.4 0.85 0.83 0.66 

WBR A A A 6.3 9.5 5.1 0.40 0.41 0.31 

NBL C F F 23.0 158.4 80.6 0.47 1.10 0.98 

NBTR C C C 21.8 30.5 23.3 0.52 0.68 0.57 

SBL C F E 22.3 525.3 76.5 0.37 2.09 0.98 

SBT B E C 18.5 68.5 26.1 0.29 1.00 0.65 

SBR A B A 4.5 19.9 8.0 0.34 0.72 0.32 

Main Street 

and Snider 

Road 

(TWSC) 

Overall F F F 178.4 302.8 351.3 1.24 1.58 1.59 

EBLTR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

WBLTR A A A 0.1 1.5 1.7 0.00 0.06 0.03 

NBLTR F F F 178.4 302.8 351.3 1.24 1.58 1.59 

SBLTR B B A 11.4 11.4 11.2 0.00 0.00 0.00 

Main Street 

and Lorraine 

Road/Babion 

Road 

(TWSC) 

Overall C C C 17.6 22.1 17.9 0.21 0.29 0.23 

EBLT A A A 0.2 0.1 0.1 0.00 0.00 0.00 

EBR A A A 0.0 0.0 0.0 0.01 0.05 0.01 

WBLT A A A 0.3 1.0 0.7 0.01 0.04 0.02 

WBR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

NBLTR C C C 17.6 22.1 17.9 0.21 0.29 0.23 

SBLTR B C B 14.1 16.2 14.3 0.01 0.09 0.04 

Killaly Street 

and Lorraine 

Road 

(TWSC) 

Overall B B B 10.5 14.1 11.9 0.03 0.12 0.08 

EBLTR A A A 0.2 0.3 0.1 0.00 0.01 0.00 

WBLTR A A A 0.5 0.3 0.4 0.01 0.01 0.01 

NBLTR B B B 10.3 12.4 10.5 0.02 0.04 0.02 

SBLTR B B B 10.5 14.1 11.9 0.03 0.12 0.08 
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Intersection 

Performance Metrics 

Movement 
LOS1 Delay (s) v/c ratio2 

AM PM SAT AM PM SAT AM PM SAT 

Killaly Street 

and Snider 

Road 

(TWSC) 

Overall B B B 10.7 12.2 11.3 0.10 0.11 0.09 

EBLTR A A A 1.2 0.2 0.6 0.02 0.00 0.01 

WBLTR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

NBLTR A A A 0.0 0.0 0.0 0.00 0.00 0.00 

SBLTR B B B 10.7 12.2 11.3 0.10 0.11 0.09 

Killaly Street 

and Elizabeth 

Road 

(TWSC) 

Overall D C D 27.0 20.0 27.9 0.58 0.50 0.67 

EBLTR A A A 3.2 3.2 3.0 0.10 0.08 0.07 

WBLTR A A A 0.1 0.3 0.2 0.00 0.01 0.01 

NBLTR C C C 19.7 15.8 15.4 0.14 0.08 0.09 

SBLTR D C D 27.0 20.0 27.9 0.58 0.50 0.67 

Note 1:  The Level of Service of a signalized intersection is based on the average control delay per vehicle (Synchro).  
Note 2:  All v/ c ratios of 0.85 and greater than 0.85 are bolded and greater than 1.00 are bolded with red text.  

The critical v/c threshold for intersections with Regional Roads and provincial Roads (Highway 140 &Highway3) is 0.85 for all movements per Niagara Region and MTO guidelines.. 

 

Table 20: 2041 Future Total Conditions Queuing Assessment 

 

Intersection 

Performance Metrics 

Movement 

95th Percentile Queue Length (m) 

[50th Percentile Queue Length (m)] Auxiliary Lane 

Storage Length (m) 
AM PM SAT 

Hwy 140/Elizabeth Street and 

Main Street 

(Signal) 

EBL 65 [25] 65 [30] 85 [40] 115 

EBR 10 [0] 10 [5] 15 [0] 110 

WBL 20 [10] 15 [5] 15 [10] 100 

WBR 25 [10] 25 [10] 20 [5] 30 

NBL 45 [25] 50 [20] 85 [40] 100 

SBL 30 [15] 175 [120] 100 [45] 115 

SBR 15 [0] 65 [30] 25 [10] 25 
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5.4 Warrants 

As a result of the deteriorating traffic operations, potentially due to the future background 

conditions and site generated traffic, a Signal warrant was conducted for the intersection of Main 

Street and Snider Street and an All-Way Stop Control warrant was conducted for the intersection of 

Killaly Street and Elizabeth Street for the 2031 future total scenario contained herein. 

5.4.1 Signal Warrant for Main Street and Snider Road 

Per the 2041 future total intersection analysis, signal warrants per the Ontario Traffic Manual (OTM) 

Book 12, Justification 7 (Projected Volumes) were conducted for the intersection of Main Street and 

Snider Road with the projected 2031 future total volumes. 

Although signals would not be warranted for the intersection per the warrants primarily due to the 

120% satisfaction rate, the analysis results finds that Justification 1A: Vehicle volumes at all 

approaches are 120% and Justification 2B: Combined vehicle and pedestrian crossing volumes 

crossing from minor streets are 234%.  

Further, as per the Justification 1B: Vehicle volumes along minor street are 104% and per the 

Justification 2A: Vehicle volumes at major street are 94% and may satisfy the warrant requirements in 

the future should the projected volumes materialize. 

Additionally, in the absence of signals, the northbound shared left/though/right approach would 

experience very high delays and a poor LOS under traffic conditions. Therefore, signals have been 

recommended for the intersection of Main Street and Snider Road to improve traffic operations and 

safety at the intersection. 

Appendix P contains the signal warrant. 

5.4.2 Eastbound Right-Turn Lane Warrant for Main Street and Snider Street 

The analysis indicates that the anticipated volume of eastbound right-turning traffic, standing at 

approximately 24% of the total approaching volume, surpasses the threshold of 20%. Consequently, 

a recommendation is made for the incorporation of a designated right-turn lane on the eastbound 

approach to accommodate this notable percentage and a right-turn phasing is not recommended 

with intersection anticipated to function efficiently without necessitating a right-turn phase. 

Further, the MTO Design Supplement is under review and therefor the TAC guidelines section 19.4.2 

was reviewed to derive specifications for storage and taper lengths. Reflecting the roadway's 

design speed, a recommendation of a 60-meter storage and a 55-meter taper is advised to 

effectively cater to the needs of eastbound right-turn movements. 
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5.4.3 All-Way-Stop-Control Warrant at Killaly Street and Elizabeth Street 

Per the 2031 future total intersection analysis, All-Way Stop Control (AWSC) warrants per the Ontario 

Traffic Manual (OTM) Book 5, Justification 1-3 were conducted for the intersections of Killaly Street 

and Elizabeth Street with the projected 2029 future total volumes. Per the warrants contained in 

Appendix P, All-Way Stop Control would not be warranted for the Weekday A.M. and P.M. peak 

hours. 

Further, it is noted that the Justification 1, 2A and 2B are justified and Justification 3 is not justified due 

the volume split not being met for Weekday P.M. peak hour. However, the Weekday P.M. is 

anticipated to operate above the threshold of 0.30 and therefore an All-Way-Stop Control is 

recommended at the intersection. 

The existing configuration of the intersection comprises two pedestrian crossing strips accompanied 

by a pedestrian crossing sign along the eastbound approach. However, it is noted that the current 

configuration does not comply with the standards outlined in the Ontario Traffic Manual Book 15. 

Specifically, these standards advocate for a 2.5-meter wide single crossing and the inclusion of 

pedestrian signs featuring flashing beacons. In light of these considerations and improved 

pedestrian safety, detailed specifications regarding this modification can be provided in 

subsequent applications for further review. 
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5.5 Recommendations 

To improve the intersection operations for the signalized intersection of Highway 140/Elizabeth Street 

and Main Street and unsignalized intersection of Main Street and Snider Road and Killaly Street and 

Elizabeth Street, following recommendations are provided for the 2031, 2036 and 2041 horizon years: 

• Highway 140/Elizabeth Street and Main Street 

o Optimize signal timings and provide a cycle length of 120 seconds. 

o Provide dual southbound left-turn lanes with protected left-turn phase. 

o Provide protected/permissive phase for eastbound left and northbound left movements. 

• Main Street and Snider Road 

o Signalize intersection per signal warrant. 

o Provide an eastbound right-turn auxiliary lane with 60 metre storage and 55 metre taper. 

• Killaly Street and Elizabeth Street 

o Provide All-Way Stop Control at the intersection to improve traffic operations and to 

support pedestrian movements. 

The performance metrics below shows the intersection operations with recommended 

improvements. 

Appendix Q contains the 2041 future total detailed capacity analysis per the above proposed 

recommendations. 

The analysis focused primarily on the 2041 future total scenario, acknowledged as the worst-case 

scenario, in conjunction with the aforementioned recommendations. It is anticipated that the study 

road network will only operate better in the 2031 and 2036 horizon years compared to the 

conditions expected in the 2041 horizon year (worst-case scenario). 
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5.5.1 Highway 140/Elizabeth Street and Main Street 

Table 21 shows the comparison between the unoptimized and optimized signalized intersection for 

the 2041 future total scenario. 

Table 22 shows the queuing assessment comparison between the unoptimized and optimized 

intersection for the 2041 future total scenario. 

Table 21: 2041 Future Total Signalized Intersection Comparison 

Intersection Movement 

 Performance Metrics 

Previous Improved 

LOS Delay V/C Ratio LOS Delay V/C Ratio 

Highway 

140/Elizabeth 

Street and Main 

Street 

(Signalized) 

A.M. 

Overall C 22.9 0.90 B 16.0 0.69 

EBL E 65.5 0.90 B 10.8 0.58 

EBT B 18.6 0.43 B 10.2 0.40 

EBR A 3.6 0.23 A 2.7 0.08 

WBL B 15.6 0.19 C 16.3 0.10 

WBT D 35.6 0.85 D 22.9 0.61 

WBR A 6.3 0.40 B 3.2 0.12 

NBL C 23.0 0.47 C 25.9 0.26 

NBTR C 21.8 0.52 E 27.4 0.53 

SBL C 22.3 0.37 E 30.4 0.43 

SBT B 18.5 0.29 D 27.8 0.42 

SBR A 4.5 0.34 B 9.7 0.69 

P.M. 

Overall F 101.9 2.09 D 54.9 0.99 

EBL C 33.0 0.84 E 73.2 0.99 

EBT B 18.5 0.58 C 30.1 0.62 

EBR A 3.5 0.17 A 4.1 0.18 

WBL C 21.4 0.13 D 35.8 0.15 

WBT D 41.5 0.83 E 77.4 0.96 

WBR A 9.5 0.41 C 21.5 0.49 

NBL F 158.4 1.10 C 31.1 0.52 

NBTR C 30.5 0.68 E 79.6 0.95 

SBL F 525.3 2.09 E 69.9 0.89 

SBT E 68.5 1.00 E 65.3 0.95 

SBR B 19.9 0.72 C 31.5 0.74 

Saturday 

Overall C 33.8 0.98 D 41.3 0.89 

EBL E 79.5 0.98 D 45.3 0.83 

EBT C 22.4 0.61 C 27.2 0.56 

EBR A 3.5 0.32 A 3.9 0.30 

WBL B 16.1 0.21 C 31.0 0.22 

WBT C 23.4 0.66 D 47.8 0.82 

WBR A 5.1 0.31 B 16.0 0.39 

NBL F 80.6 0.98 E 56.7 0.89 

NBTR C 23.3 0.57 E 55.1 0.84 

SBL E 76.5 0.98 E 65.6 0.80 

SBT C 26.1 0.65 D 53.1 0.85 

SBR A 8.0 0.32 B 17.4 0.42 
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Table 22: 2041 Future Total Queuing Assessment Comparison 

 

Upon the intersection optimization and implementation of dual southbound left-turn lanes, the 

overall intersection operations are expected to improvise with improved Level of Service in the 

Weekday A.M. and P.M. peak hours and overall Volume-to-capacity ratios expected to reduce as 

well. The overall Level of Service is expected to deteriorate to “D” in the Weekend peak hour, 

however the volume-to-capacity ratio is expected to reduce from 0.98 to 0.89. 

As per the queuing assessment comparison, the 95th percentile queue length for westbound right 

lane is expected to exceed the storage of 30 metres. However, the 50th percentile queue length is 

expected to operate under storage. The right-turn channelized lane is expected to suffice the 95th 

percentile queue length. 

The 95th percentile queue length for southbound right-turn is expected to exceed the storage. 

However, the right-turn channelized lane is expected to suffice the 95th percentile queue length and 

the remaining queues can be accommodated in the taper. 

  

Intersection 

Performance Metrics 

Movement 

95th Percentile Queue Length (m) 

[50th Percentile Queue Length (m)] 
Auxiliary 

Lane 

Storage 

Length 

(m) 

AM PM SAT 

Previous Improved Previous Improved Previous Improved 

Hwy 

140/Elizabeth 

Street and 

Main Street 

(Signal) 

EBL 65 [25] 80 [30] 65 [30] 120 [60] 85 [40] 85 [35] 115 

EBR 10 [0] 15 [0] 10 [5] 10 [0] 15 [0] 15 [0] 110 

WBL 20 [10] 25 [10] 15 [5] 20 [10] 15 [10] 25 [15] 100 

WBR 25 [10] 45 [20] 25 [10] 50 [25] 20 [5] 45 [20] 30 

NBL 45 [25] 45 [30] 50 [20] 25 [15] 85 [40] 70 [35] 100 

SBL 30 [15] 25 [15] 175 [120] 90 [60] 100 [45] 60 [35] 115 

SBR 15 [0] 25 [5] 65 [30] 100 [60] 25 [10] 40 [20] 25 
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5.5.2 Main Street and Snider Road 

The intersection of Main Street and Snider Street was signalized, and the intersection improvements 

are provided in Table 23 below: 

Table 23: 2041 Future Total Intersection Comparison - Main Street and Snider Road 

Intersection Movement 

 Performance Metrics 

Previous Improved 

LOS Delay V/C Ratio LOS Delay V/C Ratio 

Main Street and 

Snider Road 

(Signal) 

A.M. 

Overall F 178.4 1.24 B 19.8 0.83 

EBLT A 0.0 0.00 B 13.0 0.54 

EBR - - - A 2.5 0.11 

WBLTR A 0.1 0.00 C 24.4 0.83 

NBLTR F 178.4 1.24 C 24.2 0.66 

SBLTR B 11.4 0.00 A 0.0 0.00 

P.M. 

Overall F 302.8 1.58 B 14.3 0.72 

EBLT A 0.0 0.00 B 14.6 0.64 

EBR - - - A 2.3 0.37 

WBLTR A 1.5 0.06 B 13.6 0.60 

NBLTR F 302.8 1.58 D 35.2 0.72 

SBLTR B 11.4 0.00 A 0.0 0.00 

Saturday 

Overall F 351.3 1.59 B 16.6 0.77 

EBLT A 0.0 0.00 C 22.5 0.77 

EBR - - - A 3.3 0.43 

WBLTR F 1.7 0.03 C 20.7 0.75 

NBLTR A 351.3 1.59 B 15.7 0.54 

SBLTR B 11.2 0.00 A 0.0 0.00 

It can be observed that the intersection is expected to operate with an overall Level of Service “B” 

with a maximum volume-to-capacity ratio of 0.83 in the Weekday A.M. peak hour with minimum 

delays. 
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5.5.3 Killaly Street and Elizabeth Road 

The intersection of Killaly Street and Elizabeth Street was treated with an All-Way Stop Control, and 

the intersection improvements are provided in Table 24 below: 

Table 24: 2041 Future Total Intersection Comparison – Killaly Street and Elizabeth Street 

Intersection Movement 

 Performance Metrics 

Previous Improved 

LOS Delay V/C Ratio LOS Delay V/C Ratio 

Main Street and 

Snider Road 

(Signal) 

A.M. 

Overall D 27.0 0.58 C 17.8 0.65 

EBLTR A 3.2 0.10 C 15.4 0.56 

WBLTR A 0.1 0.00 C 17.8 0.65 

NBLTR C 19.7 0.14 A 10.0 0.07 

SBLTR D 27.0 0.58 B 11.9 0.35 

P.M. 

Overall C 20.0 0.50 B 11.4 0.40 

EBLT A 3.2 0.08 B 11.4 0.40 

WBLTR A 0.3 0.01 B 10.5 0.34 

NBLTR C 15.8 0.08 A 9.0 0.05 

SBLTR C 20.0 0.50 B 10.8 0.34 

Saturday 

Overall D 27.9 0.67 B 12.6 0.45 

EBLT A 3.0 0.07 B 12.0 0.40 

WBLTR A 0.2 0.01 B 11.8 0.41 

NBLTR C 15.4 0.09 A 9.3 0.05 

SBLTR D 27.9 0.67 B 12.6 0.45 

It can be observed that the Level of Service is expected to improve in all the scenarios and delays 

are expected to decrease as well. Further to improve the pedestrian safety an All-Way Stop is 

recommended at the intersection.  

6.0 Parking Review 

Per the City of Port Colborne’s Comprehensive Zoning y-Law 6575/30/18, April 2081, Section 03, 

single-detached, attached townhouse dwellings require one parking spaces per dwelling unit and 

the commercial blocks require minimum one space per 25 square metres GFA. The Draft Plan 

proposes single detached homes and townhomes throughout the subject lands as accessed by 

public streets and laneways.  

A total of 250 parking spaces will be required for the commercial blocks and the subject 

development is anticipated to meet the minimum parking requirements. Specific details regarding 

the parking spaces will be provided as a part of subsequent applications. 
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7.0 Conclusion and Recommendations 

The section below summarizes the findings and recommendations to improve the traffic operations 

in the study road network. 

7.1 Conclusion 

The findings contained herein analyzes the subject lands based on the most recent Draft Plan dated 

June 01, 2023, which proposed a total of 1,027 single detached units, 1,275 single attached units 

and approximately 6,250 square metres of commercial area. 

Minor changes to the development statistics are not expected to materially impact the findings of 

this report, summarized as the following: 

• The existing boundary network operates with a LOS “C” or better with minimal delays and 

well under capacity. 

• The Snider Road between Main Street (Highway 3) and Killaly Street East as part of the 

proposed development and will be developed up to the urban standards and therefore has 

been included in the future horizons. 

• Intersection analysis of the 2031, 2036 and 2041 future background traffic volumes indicate 

intersections are projected to operate with a Level of Service “B” or better except for the 

intersection of Highway 140/Elizabeth Street and Main Street, where the eastbound left-turn 

movement is expected to deteriorate to Level of Service “D” in the in Weekday P.M. peak 

hour in the years 2031 and 2036 and Level of Service “F” in in the year 2041 with a volume-to-

capacity ratio of 1.02 and delay of 81.9 seconds. 

• The subject site is expected to generate a total of 1332 (369 inbound and 963 outbound) 

two-way trips during the weekday A.M. peak hour, 1730 (1043 inbound and 687 outbound) 

two-way trips during the weekday P.M. peak hour and 1756 (914 inbound and 842 

outbound) two-way trips during the weekend peak hour. 

• Intersection analysis of 2031 future total traffic volumes indicate: 

o Unsignalized intersections are projected to operate with a Level of Service “C” or 

better. Although the northbound shared left/through/right movement at Main Street 

and Snider Road is forecasted to operate poorly with a Level of Service “F’ in all the 

peak hours with a minimum volume to capacity ratio of at 0.88 and delay of 158.2 

seconds in the Weekday P.M. peak hour and 166.1 seconds in the Weekend peak 

hour. The southbound shared left/through/right movement at Killaly Street and 

Elizabeth Street is expected to operate with a Level of Service “D’ in the Weekday 

A.M. and Weekend peak hours. 

o The signalized intersection of Highway 140/Elizabeth Street and Main Street is 

expected to deteriorate to an overall Level of Service “F” and “C” in the Weekday 

P.M. and Weekend peak hours respectively. The northbound left, southbound left 

and southbound through movements are forecasted to poorly operate in the 

Weekday P.M. peak hour and the southbound left movement is forecasted to 

experience delay of approximately 497 seconds in the Weekend peak hour. 
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o The 95th percentile queue length for southbound left-turn and southbound right-turn 

at the signalized intersection is expected to exceed the available storage as well in 

the Weekday P.M. peak hour. 

• Intersection analysis of 2036 future total traffic volumes indicate: 

o The unsignalized intersections are forecasted to operate similar to the 2031 future 

total conditions and the northbound shared left/through/right movement at Main 

Street and Snider Road is forecasted to further deteriorate due to the projected 

volume growth along Main Street. 

o In addition to the 2031 future total conditions, the eastbound left and southbound left 

movements at Highway 140/Elizabeth Street and Main Street are forecasted to 

deteriorate to Level of Service “E” in the Weekend peak hour with an increase in 

delay of approximately 14 seconds.  

• Intersection analysis of 2041 future total traffic volumes indicate: 

o The unsignalized intersections are forecasted to operate similar to the 2036 future 

total conditions and the northbound shared left/through/right movement at Main 

Street and Snider Road is forecasted to further deteriorate due to the projected 

volume growth along Main Street. 

o In addition to the 2036 future total conditions, the northbound left-movement at 

Highway 140/Elizabeth Street and Main Street is expected to deteriorate to Level of 

Service “F” with a volume-to-capacity ratio of 1.10 and 0.98 in the Weekday P.M. and 

Weekend peak hour respectively.  

o The 95th percentile queue length for southbound left-turn and southbound right-turn is 

expected to exceed the available storage in the Weekday P.M. peak hour. 

• Based on the signal warrant conducted for the intersection of Snider Street and Main Street, 

the volumes align with Justifications 1A and 2B. Additionally, Justifications 1B and 2A are 

close to being met if the volumes materialize in the future scenario. Therefore, 

recommending signalization for the intersection is advisable to enhance operations, 

particularly on the minor approach. 

• Based on the All-Way Stop Control warrant conducted for the intersection of Killaly Street 

and Elizabeth Street, the volumes in the average hourly volumes are close to the threshold 

and the Weekday P.M. peak hour volumes surpass the threshold. Therefore, an All-Wat Stop is 

recommended at the intersection. 

• Per the City of Port Colborne’s Comprehensive Zoning y-Law 6575/30/18, April 2081, Section 

03, single-detached, attached townhouse dwellings require one parking spaces per dwelling 

unit and the commercial blocks require minimum one space per 25 square metres GFA. The 

subject development is anticipated to meet the residential and commercial parking supply. 
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7.2 Recommendations 

The following recommendations are made for the study road network by this report as summarized 

below: 

Horizon 

Year 
Intersection/Segment Improvements 

2031 

Highway 140/ Elizabeth 

Street and Main Street 

• Signal Optimization 

• Implement dual southbound left-turn lanes with 

protected left phase 

Main Street and Snider 

Road 

• Signalize intersection 

• Implement eastbound right-turn auxiliary lane with 

60 metre storage and 55 metre taper 

Killaly Street and Elizabeth 

Street 
• Implement All-Way Stop Control 

• The intersection at Highway 140/Elizabeth Street and Main Street is set to see an overall 

improvement in its Level of Service due to the addition of dual southbound left-turn lanes. 

However, there's an expected decline to Level of Service "E" for northbound through/right 

and southbound left-lane traffic. Despite this, the volume-to-capacity ratios remain 

comfortably below critical levels, resulting in minimal delays. Specifically, during the 

Weekday P.M. peak hour, the volume-to-capacity ratio dropped to under 1:00, a significant 

improvement from the original scenario's ratio of 2.09. 

• It's important to note that the growth rates are anticipated to surpass the standard 2% and 

the forecasted generated trips for the site are conservatively estimated, portraying a critical 

outlook for the 2041 total scenario. However, there's an understanding that conditions are 

expected to ameliorate in the future total scenarios of 2036 and 2031 due to proposed 

improvements. 

• The intersection operations at Main Street and Snider Road and Killaly Street and Elizabeth 

Street are forecasted to significantly improve as well with the improvements. 
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The analysis undertaken herein was prepared using the most recent Draft Plan. Any minor changes 

to the Plan will not materially affect the conclusions contained within this report.  

In conclusion, the proposed mixed-use residential/commercial development can be supported 

from a traffic operations and safety perspective.  

Respectfully submitted, 

C.F. CROZIER & ASSOCIATES INC. C.F. CROZIER & ASSOCIATES INC. 
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