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1 Introduction 
This Transportation Impact Study has been prepared for the site plan for the proposed development site of 46 

King Street West in the City of Brockville, Ontario. The existing site will be adapted to a nine-storey mixed-use 

building with ground floor commercial space, second floor office space, and 64 residential units. 

Underground parking will be accessed via the existing rear public laneway of Victoria Lane. 

The proposed development is anticipated to have a full build-out and occupancy horizon of 2026. The analysis will 

therefore include the 2023 existing conditions, 2026 and 2031 future background conditions, and 2026 and 2031 

future total conditions. 

Figure 1 illustrates the study area context. Figure 2 illustrates the proposed concept plan. 

Figure 1: Area Context Plan 

 
Source: : https://brockville.com/things-to-do/maps/ Accessed: September 15, 2023 

  

46 King St W 
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1.1 Existing Conditions 

1.1.1 Area Road Network 

King Street West/East: King Street West/East is an arterial road based on the definitions in the City of Brockville 

Official Plan. It has a two-lane urban cross-section with sidewalks and on-street parking provided on both sides of 

the road. The unposted speed limit is 50 km/h, and the typical right-of-way is 20.0 metres, but varies between 

16.0 metres to 21.5 metres within the study area.  

Court House Avenue: Court House Avenue is an arterial road based on the definitions in the City of Brockville 

Official Plan . It has a divided two-lane cross-section. Sidewalks and on-street parking is provided on both sides of 

the road. The unposted speed limit is 50 km/h, and the right-of-way is 35.5 metres.  

William Street: William Street is an arterial road based on the definitions in the City of Brockville Official Plan. 

North of Pearl Street West, it has a four-lane urban cross-section. South of Pearl Street West, it has a one-lane 

one-way (southbound) urban cross-section, and on-street parking are provided on the west side of the road. 

Sidewalks are provided on both sides of the road. The unposted speed limit is 50 km/h, and the right-of-way is 

18.25 metres.  

Wall Street: based on the definitions in the City of Brockville Official Plan, Wall Street is an arterial road south of 

Pearl Street West and a local road to the north. South of Pearl Street West, it has a one-lane one-way (northbound) 

urban cross-section, and it has a two-lane two-way cross-section to the north. On-street parking is provided on 

the east side of the road to the south of Pearl Street West, and on both sides of the road to the north. Sidewalks 

are provided on both sides of the road. The unposted speed limit is 50 km/h, and the right-of-way is 18.25 metres.   

Pearl Street East/West: based on the definitions in the City of Brockville Official Plan, Pearl Street East/West is an 

arterial road within the study area. It has a two-lane cross-section with sidewalks provided on both sides of the 

road. The speed limit is 50 km/h, and the right-of-way is 20.0 metres. 

Victoria Avenue: Victoria Avenue is a local road based on the definitions in the City of Brockville Official Plan. It 

has a two-lane urban cross-section with sidewalks provided on both sides of the road, and on-street parking is 

provided on the west side of the road. The unposted speed limit is 50 km/h, and the right-of-way is 18.25 metres. 

Broad Street: Broad Street is a local road based on the definitions in the City of Brockville Official Plan. It has a 

two-lane urban cross-section. Sidewalks are provided on both sides of the road, and on-street parking is provided 

on the west side of the road. The unposted speed limit is 50 km/h, and the right-of-way is 18.25 metres. 

Pine Street: Pine Street is a local road based on the definitions in the City of Brockville Official Plan. It has a two-

lane urban cross-section. Sidewalks are provided on both sides of the road, and on-street parking is provided on 

the south side of the road. The speed limit is 50 km/h, and the right-of-way is 20.0 metres. 

1.1.2 Existing Intersections 

The existing key study area intersections of the site have been summarized below: 

King St W at Court House Ave/Broad St The intersection of King Street West at Court House Avenue/Broad 

Street is a signalized intersection. The northbound and southbound 

approaches each consists of a shared all-movement lane, where the 

southbound approach operates as a shared left-turn/through lane 

with a short auxiliary right-turn lane. The eastbound approach 

consists of a left-turn lane and an auxiliary shared through/right-turn 

lane, and the westbound approach consists of a shared left-
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turn/through lane and an auxiliary right-turn lane. Eastbound right-

turns on red are restricted. 

Victoria Ave at Pine St The intersection of Victoria Avenue at Pine Street is a stop-controlled 

intersection on the minor approach of Pine Street. Each approach 

consists of a shared all-movement lane. No turn restrictions were 

noted. 

Victoria Ave at King St W/King St E The intersection of Victoria Avenue at King Street W/King Street East 

is a stop-controlled T-intersection on the minor approach of Victoria 

Avenue. Each approach consists of a shared all-movement lane. No 

turn restrictions were noted. 

William St at Pearl St W The intersection of William Street at Pearl Street West is a signalized 

intersection. The south leg is inbound only, and the southbound 

approach consists of a shared left-turn/through lane and a right-turn 

lane. The eastbound approach consists of an auxiliary left-turn lane 

and a shared through/right-turn lane, and the westbound approach 

consists of a shared left-turn/through lane and an auxiliary right-turn 

lane. No turn restrictions were noted. 

Site Access (Victoria Ln at Victoria Ave) The intersection of Victoria Lane at Victoria Avenue is a T-intersection, 

stop-controlled on the minor approach of Victoria Lane. Each 

approach consists of a shared all-movement lane. No turn restrictions 

were noted. 

1.1.3 Existing Driveways 

In the vicinity of the access intersection at Victoria Lane, driveways to residential dwellings, and two driveways to 

parking lots are present on Victoria Avenue. The driveways are not considered to be significant traffic generators.   

1.1.4 Cycling and Pedestrian Facilities 

Sidewalks are provided on both sides along all study area roadways. The Brockville Railway Tunnel is provided 

between Armagh Sifton Piece Park and Pearl Street West. The Brock Trail is provided along the St. Lawrence River. 

From the Official Plan, William Street, Pearl Street West, and King Street East/West are potential spine cycling 

routes within the study area. Figure 3 and Figure 4 illustrate the Active Transportation Network from the Active 

Transportation Plan and Official Plan, respectively. 
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Figure 3: Active Transportation Plan – Active Transportation Network 

 
Source: City of Brockville Active Transportation Plan (September 2019) 

 

Figure 4: Official Plan – Active Transportation Network 

 
Source: City of Brockville Official Plan (February, 2012) 

1.1.5 Existing Transit 

Figure 5 illustrates the transit system map in the study area and Figure 6 illustrates nearby transit stops. All transit 

information is from September 15, 2023 and is included for general information purposes and context to the 

surrounding area. 

Within the study area, the Green Bus travel along King Street East/West, Court House Avenue, and Pearl Street 

East/West. Red Bus and Evening Bus travel along King Street East/West and Court House Avenue. Buses run on an 

hourly schedule Monday to Friday 7 am to 6 pm and Saturday 9 am to 6 pm. The frequency of these routes within 

proximity of the proposed site based on September 15, 2023 service levels are:  

• Green Bus – 15-minute from 6:45 AM to 7:00 AM on weekday and 8:45 AM to 9:00 AM on Saturday; 

otherwise, 1-hour service all day before 6 pm  

46 King St W 
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• Red Bus – 15-minute routes from 6:45 AM to 7:00 AM on weekday and 8:45 AM to 9:00 AM on Saturday; 

otherwise, 1-hour service all day before 6 pm  

• Evening Bus – 15-minute routes from 6:45 AM to 7:00 AM on weekday and 8:45 AM to 9:00 AM on 

Saturday; otherwise, 1-hour service all day starting at 6 pm  

Figure 5: Existing Study Area Transit Service 

 
Source: https://brockville.com/things-to-do/maps/  Accessed: September 15, 2023 

Figure 6: Existing Study Area Transit Stops 

 
Source: https://www.google.com/maps Accessed: September 15, 2023 

Legend 

Blue Bus 

Red Bus  

Green Bus 

Evening Bus 

Transit Stop 
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1.1.6 Collision Analysis 

No collision data were provided to date based on the August 31, 2023 request through the scoping memo for this 

study. Accordingly, no collisions will be analyzed as part of the subject study. 

1.1.7 Existing Peak Hour Travel Demand 

Existing turning movement counts were acquired from the Traffic Specialist for the existing study area 

intersection. Table 1 summarizes the intersection count dates. Detailed turning movement count data is included 

in Appendix A. 

Table 1: Intersection Count Date 

Intersection Count Date 

King St W at Court House Ave/Broad St Thursday, September 21, 2023 

Victoria Ave at Pine St Thursday, September 21, 2023 

Victoria Ave at King St W/King St E Thursday, September 21, 2023 

William St at Pearl St W Thursday, September 21, 2023 

Site Access (Victoria Ln at Victoria Ave) Thursday, September 21, 2023 
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Figure 7: Existing Traffic Counts 

 

Pedestrian and cyclist volumes included in study area intersection counts, presented in Section 2.2.7, have been 

compiled and are illustrated in Figure 8 and Figure 9, respectively. 
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Figure 8: Existing Pedestrian Volumes 
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Figure 9: Existing Cyclist Volumes 

 

2 Future Background Conditions 

2.1 Planned Conditions 

2.1.1 Changes to the Area Transportation Network 

The City of Brockville’s Active Transportation Plan notes a short-term cycling network priority for Pine Street, Pearl 

Street, William Street, and Court House Avenue, and pedestrian improvements on King Street. Since these projects 

have not been confirmed, it is assumed that no impacts to the existing pedestrian or cycling traffic is anticipated 

within the study horizons. 

2.1.2 Other Study Area Developments 

No other development applications were provided to date based on the August 31, 2023 request through the 

scoping memo for this study. Accordingly, no other development will be analyzed as part of the subject study. 



   46 King Street West Transportation Impact Assessment 

  Page 11 

2.1.3 Background Growth 

To generate 2026 and 2031 future background traffic volumes, a 1.5% compound annual growth rate was assumed 

to be applied to the existing 2023 traffic counts. This growth rate has been applied to King Street West/East, Court 

House Avenue, William Street, and Pearl Street East/West mainline volumes and to the major turning movements 

at intersections. 

2.1.4 Future Background Traffic Volumes 

Applying the background growth rate discussed in Section 2.1.3 above to the 2023 existing traffic volumes, the 

future background traffic volumes were projected. 

Figure 10 and Figure 11 illustrate the 2026 and 2031 future background traffic volumes, respectively. All 

intersection lane configurations have been carried forward from the 2023 existing conditions as there are no 

anticipated changes for the 2026 and 2031 future horizons. 

Figure 10: 2026 Future Background Traffic Volumes 
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Figure 11: 2031 Future Background Traffic Volumes 

 

3 Demand Forecasting 

3.1 Site Trip Generation 

The proposed development will include 64 mid-rise multifamily housing units, 5,489 square feet of commercial 

space, and 2,669 square feet of commercial office. The ITE Trip Generation Manual 11th Edition has been reviewed 

to determine the appropriate auto trip generation rate equations for the proposed land uses and these rates are 

summarized in Table 2. It is noted that given the downtown context of the site, these auto trip generation rates 

are considered to be conservative. 

Table 2: ITE Trip Generation Rate 

Land Use 
Data 

Source 

Fitted Curve Rates Average Rate 

AM Peak PM Peak AM Peak PM Peak 

Multifamily Housing 

(Mid-Rise) 
LUC 221 T = 0.44(X) - 11.61 T = 0.39(X) +0.34 0.37 0.39 
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Land Use 
Data 

Source 

Fitted Curve Rates Average Rate 

AM Peak PM Peak AM Peak PM Peak 

Strip Retail Plaza (<40k) LUC 822 Ln(T) = 0.66 Ln(X) +1.84 Ln(T) = 0.71 Ln(X) +2.72 2.36 2.94 

Small Office Building LUC 712 - - 1.67 2.16 

Notes: T = Average Vehicle Trip Ends, X = Number of Dwelling Units  

Using the above vehicle trip rates, the total vehicle trip generation has been estimated. Internal capture rates 

from the ITE Trip Generation Handbook 3rd Edition have been assigned to the development for the retail 

components for mixed-use developments. The rates summarized in Table 3 represent the percentage of trips 

to/from the retail uses based on the residential component.  

Table 3: Internal Capture Rates 

Land Use 
AM PM 

In Out In Out 

Residential to/from Shopping Centre 17% 14% 10% 26% 

The pass-by rate of 40% has been selected using ITE Trip Generation Manual 11th Edition. As land use 822 (Strip 

Retail Plaza) does not have a pass-by trip percentage provided, pass-by trip rates from land use e 821 (Shopping 

Plaza) was utilized.  

Based on the trip generation rates, the internal capture and pass-by rates, and the development statistics, the 

overall vehicle trip generation has been forecast. Table 4 below illustrates the total vehicle trip generation. 

Table 4: Vehicle Site Trip Generation 

Land Use Units/GFA 
AM Peak (veh/hr) PM Peak (veh/hr) 

In Out Total In Out Total 

Multifamily Housing (Mid-Rise) 64 6 18 24 16 9 25 

Strip Retail Plaza (<40k) 5489 sq.ft 8 5 13 8 8 16 

Small Office Building 2669 sq.ft 3 1 4 2 4 6 

Internal Capture -1 0 -1 -1 -1 -2 

Pass-By -3 -2 -5 -3 -3 -6 

Total 13 22 35 22 17 39 

As shown above, a total of 35 AM and 39 PM new peak hour two-way vehicle trips are projected as a result of 

proposed development. 

3.2 Vehicle Traffic Distribution and Assignment 

Traffic distribution was based on the existing volume splits at Study Area intersections and a knowledge of the 

area travel. Based on these factors, new site-generated trips were assigned to Study Area intersections, which is 

illustrated in Figure 12. Retail primary and pass-by auto volumes are assumed to access street parking along King 

Street West. Section 5.2 provides further information regarding proposed access configurations. 
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Figure 12: New Site-Generated Traffic Volumes 

 

3.3 Future Total Travel Demands 

The 2026 and 2031 site-generated traffic has been added to the 2026 and 2031 future background traffic volumes 

to estimate the 2026 and 2031 future total traffic volumes. Figure 13 and Figure 14 illustrate the 2026 and 2031 

future total traffic volumes, respectively. Access configuration details are presented in Section 5.2. 
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Figure 13: 2026 Future Total Traffic 
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Figure 14: 2031 Future Total Traffic 

 

4 Operational Analysis 

4.1 Analytical Methods 

To understand the operational characteristics of the Study Area intersections, a Synchro model has been created 

using Synchro Version 11. The level of service is based on HCM 6th Edition delay calculations for individual lane 

movements and the overall intersection, for both signalized and unsignalized intersections. Ninety-fifth percentile 

queue lengths were calculated using Synchro’s proprietary methods. 

4.1.1 Signal Timing 

Signal timing has been inferred based upon intersection geometry, and a cycle length of 60 seconds has been 

assumed for both AM and PM peak hours at all horizons with optimization of phase splits. 
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4.1.2 Heavy Vehicles 

Heavy vehicle percentages (HV%) have been calculated for each movement based on the existing turning 

movement counts for the Study Area intersections and have been applied to both the existing and future analysis 

horizons. A minimum HV% of 2% was used in Synchro to ensure a conservative analysis. 

4.1.3 Active Transportation Volumes 

Cyclist and pedestrian volumes were provided for all intersections from the turning movement count information 

collected in 2023 and these volumes and calls have been applied to the existing and future conditions analysis. 

4.1.4 Peak Hour Factor 

Peak hour factors (PHF) have been entered for each intersection based on the turning movement counts provided. 

The peak hour factors used for each intersection are shown below in Table 5.  

Table 5: Peak Hour Factors 

Intersection 
Peak Hour Factor 

AM PM 

King St W at Court House Ave/Broad St 0.84 0.93 

Victoria Ave at Pine St 0.82 0.92 

Victoria Ave at King St W/King St E 0.88 0.92 

William St at Pearl St W 0.91 0.89 

Site Access (Victoria Ln at Victoria Ave) 0.80 0.84 

4.1.5 Other Parameters 

All other parameters have been coded using accepted best practices and default parameters, where applicable. 

4.1.6 Performance Measures 

LOS has been determined using the HCM definitions for LOS at signalized and unsignalized intersections, which 

are summarized in Table 6 below. 

Table 6: Level of Service Criteria for Signalized/Unsignalized Intersections 

LOS 
Signalized Intersection 

Delay (s) 

Unsignalized Intersection 

Delay (s) 

A ≤10 ≤10 

B >10 and ≤20 >10 and ≤15 

C >20 and ≤35 >15 and ≤25 

D >35 and ≤55 >25 and ≤35 

E >55 and ≤80 >35 and ≤50 

F >80 >50 

Critical movements and critical intersections have been defined as individual movements with LOS F or a V/C ratio 

of 1.00 or greater, and intersections with an overall LOS F. Critical movements and critical intersections will be 

indicated in red within operational result tables below and may require mitigation measures. 

4.2 2023 Existing Operational Analysis 

Table 7 summarizes the operational analysis for the 2023 existing conditions during both the AM and PM peak 

hours. If present, critical movements, as defined above, have been identified in red. Synchro worksheets for the 

2023 existing traffic conditions are included in Appendix B. 
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Table 7: 2023 Existing Intersections Operational Analysis 

Intersection Lane 
AM Peak Hour PM Peak Hour 

LOS V/C  Delay Q (95th) LOS V/C Delay  Q (95th) 

King St W at Court 

House Ave/Broad 

St 

Signalized 

EBL A 0.04 8.2 3.9 A 0.07 9.1 6.0 

EBT/R A 0.21 7.3 15.2 A 0.30 7.5 26.1 

WBL/T A 0.21 7.4 17.2 A 0.30 7.6 29.3 

WBR A 0.08 6.8 3.4 A 0.09 6.6 4.4 

NB A 0.10 9.5 10.0 B 0.17 11.9 14.7 

SB B 0.38 10.9 30.4 B 0.43 13.5 32.3 

Overall A 0.38 8.7 - A  0.45 9.4 - 

Victoria Ave at 

Pine St  

Unsignalized 

NB A 0.00 7.3 0.0 A 0.00 7.30 0.0 

EB A 0.03 9.2 0.8 A 0.05 9.80 1.5 

WB A 0.01 9.1 0.0 A 0.01 9.30 0.0 

SB A - 0.0 0.0 A 0.00 7.40 0.0 

Overall A - 3.0 - A - 3.20 - 

Victoria Ave at 

King St W/King St 

E  

Unsignalized 

EB A 0.01 7.8 0.0 A 0.02 8.1 0.0 

WB - - - - - - - - 

SB B 0.03 10.7 0.8 B 0.06 11.8 1.5 

Overall A - 0.7 - A - 0.8 - 

William St at Pearl 

St W  

Signalized 

EBL B 0.59 13.2 #64.0 C 0.85 33.0 #82.5 

EBT/R A 0.16 7.2 16.2 A 0.18 8.8 18.1 

WBL/T A 0.21 7.5 23.7 A 0.27 9.3 29.1 

WBR A 0.30 7.9 9.2 B 0.47 10.7 11.1 

SBL/T B 0.65 15.4 47.2 B 0.61 16.8 50.3 

SBR B 0.54 14.5 11.2 C 0.79 23.0 13.6 

Overall B 0.66 11.9 - B  0.75 19.0 - 

Site Access 

(Victoria Ln at 

Victoria Ave) 

Unsignalized 

NB A 0.01 7.3 0.0 A 0.00 7.30 0.0 

EB A 0.00 8.8 0.0 A 0.01 9.00 0.0 

SB - - - 0.0 - - - 0.0 

Overall A - 1.1 - A - 0.60 - 

Notes: 
Saturation flow rate of 1800 veh/h/lane 

Queue is measured in metres 

Delay = average vehicle delay in seconds 

# = volume for the 95th %ile cycle exceeds capacity 

Generally, the Study Area intersections are shown to operate with good overall LOS and low delays and no 

additional operational constraints (V/C ratio greater than 0.90 or LOS E or worse) are noted. 

The eastbound left-turn movement at the intersection of William Street at Pearl Street West may experience 

cycles where the queue does not fully clear during both peak hours. A minimum cycle length of 70 seconds in the 

AM peak hour and 80 seconds in the PM peak hour would be required to mitigate this effect.   

4.3 Future Background Conditions 

4.3.1 Future Background Traffic Control Warrants 

Using Ontario Traffic Manual (OTM) Book 12 Justification 7 methodology for examining traffic control signal 

warrants, the unsignalized Study Area intersections have been analyzed. In the forecasted future background 

horizons, signalization will not be warranted at any currently unsignalized Study Area intersections. Traffic control 

warrant sheets have been included in Appendix C. 

4.3.2 2026 Future Background Conditions 

The forecasted 2026 future background intersection volumes have been analyzed to allow for a comparison of the 

future volumes with and without the proposed development. 
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Table 8 summarizes the operational analysis for the 2026 future background conditions in both the AM and PM 

peak hours. Critical movements, as defined above, have been identified in red where applicable. The intersections 

have been analyzed based on the identified signal control and intersection configurations in Section 4.3.1. Synchro 

worksheets for the 2026 future background traffic conditions are included in Appendix D. 

Table 8: 2026 Future Background Conditions Operational Analysis 

Intersection Lane 
AM Peak Hour PM Peak Hour 

LOS V/C  Delay Q (95th) LOS V/C Delay  Q (95th) 

King St W at Court 

House Ave/Broad 

St 

Signalized 

EBL A 0.04 8.3 4.1 A 0.08 9.30 6.2 

EBT/R A 0.22 7.3 15.7 A 0.32 7.50 27.3 

WBL/T A 0.22 7.4 17.9 A 0.32 7.60 30.6 

WBR A 0.09 6.8 3.5 A 0.10 6.60 4.5 

NB A 0.10 9.5 10.0 B 0.17 11.90 14.7 

SB B 0.40 11.0 31.9 B 0.45 13.70 33.9 

Overall A 0.40 8.8 - A 0.43  9.50 - 

Victoria Ave at 

Pine St  

Unsignalized 

NB A 0.00 7.3 0.0 A 0.00 7.3 0.0 

EB A 0.03 9.2 0.8 A 0.05 9.8 1.5 

WB A 0.01 9.1 0.0 A 0.01 9.3 0.0 

SB A - 0.0 0.0 A - 0.0 0.0 

Overall A - 3.0 - A - 3.0 - 

Victoria Ave at 

King St W/King St 

E  

Unsignalized 

EB A 0.01 7.8 0.0 A 0.02 8.2 0.0 

WB - - - - - - - - 

SB B 0.03 10.8 0.8 B 0.06 12.0 1.5 

Overall A - 0.7 - A - 0.8 - 

William St at Pearl 

St W  

Signalized 

EBL B 0.62 13.9 #68.3 D 0.90 40.5 #87.7 

EBT/R A 0.15 7.3 16.2 A 0.18 9.0 18.1 

WBL/T A 0.21 7.6 23.6 A 0.27 9.6 29.1 

WBR A 0.30 8.0 9.2 B 0.47 11.0 11.1 

SBL/T B 0.66 15.8 49.3 B 0.61 16.9 52.2 

SBR B 0.56 14.9 11.4 C 0.81 24.3 13.9 

Overall B 0.68 12.3 - C  0.77  21.2 - 

Site Access 

(Victoria Ln at 

Victoria Ave) 

Unsignalized 

NB A 0.01 7.3 0.0 A 0.00 7.3 0.0 

EB A 0.00 8.8 0.0 A 0.01 9.0 0.0 

SB - - - - - - - - 

Overall A - 1.1 - A - 0.6 - 
Notes: Saturation flow rate of 1800 veh/h/lane 

Queue is measured in metres 

Delay = average vehicle delay in seconds 

# = volume for the 95th %ile cycle exceeds capacity 

The intersection operations for the 2026 future background horizon in the study area generally operate similarly 

to the existing conditions. No additional operational constraints (V/C ratio greater than 0.90 or LOS E or worse) 

are noted. 

Similar to the existing conditions, the eastbound left-turn movement at the intersection of William Street at Pearl 

Street West may experience cycles where the queue does not fully clear during both peak hours. A minimum cycle 

length of 70 seconds in the AM peak hour and 80 seconds in the PM peak hour would be required to mitigate this 

effect.   

4.3.3 2031 Future Background Conditions 

The 2031 future background intersection volumes have been analyzed to allow for a comparison of the future 

volumes with and without the proposed development. 
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Table 9 summarizes the operational analysis for the 2031 future background conditions in both the AM and PM 

peak hours. Critical movements, as defined above, have been identified in red where applicable. The intersections 

have been analyzed based on the identified signal control and intersection configurations in Section 4.3.1. Synchro 

worksheets for the 2031 future background traffic conditions are included in Appendix E. 

Table 9: 2031 Future Background Conditions Operational Analysis 

Intersection Lane 
AM Peak Hour PM Peak Hour 

LOS V/C  Delay Q (95th) LOS V/C Delay  Q (95th) 

King St W at Court 

House Ave/Broad 

St 

Signalized 

EBL A 0.05 8.5 4.3 A 0.08 9.6 6.5 

EBT/R A 0.24 7.4 16.8 A 0.34 7.7 29.3 

WBL/T A 0.24 7.5 19.2 A 0.34 7.8 33.0 

WBR A 0.09 6.9 3.6 A 0.11 6.7 4.7 

NB A 0.10 9.5 10.0 B 0.17 11.9 14.7 

SB B 0.43 11.2 34.5 B 0.48 14.0 37.2 

Overall A 0.43 8.9 - A  0.47 9.60 - 

Victoria Ave at 

Pine St  

Unsignalized 

NB A 0.00 7.3 0.0 A 0.00 7.3 0.0 

EB A 0.03 9.2 0.8 A 0.05 9.8 1.5 

WB A 0.01 9.1 0.0 A 0.01 9.3 0.0 

SB - - - - - - - - 

Overall A - 3.0 - A - 3.0 - 

Victoria Ave at 

King St W/King St 

E  

Unsignalized 

EB A 0.01 7.8 0.0 A 0.02 8.2 0.8 

WB - - - - - - - - 

SB B 0.04 11.0 0.8 B 0.06 12.3 1.5 

Overall A - 0.6 - A - 0.8 - 

William St at Pearl 

St W  

Signalized 

EBL B 0.66 15.8 #76.1 E 1.00 62.3 #96.5 

EBT/R A 0.15 7.5 16.2 A 0.18 9.5 18.1 

WBL/T A 0.21 7.8 23.6 B 0.28 10.1 29.1 

WBR A 0.29 8.2 9.2 B 0.48 11.5 11.1 

SBL/T B 0.69 16.9 52.8 B 0.62 17.1 55.3 

SBR B 0.59 16.0 11.8 C 0.84 27.4 14.3 

Overall B 0.72 13.4 - C 0.82  27.4 - 

Site Access 

(Victoria Ln at 

Victoria Ave) 

Unsignalized 

NB A 0.01 7.3 0.0 A 0.00 7.3 0.0 

EB A 0.00 8.8 0.0 A 0.01 9.0 0.0 

SB - - - - - - - - 

Overall A - 1.1 - A - 0.6 - 
Notes: Saturation flow rate of 1800 veh/h/lane 

Queue is measured in metres 

Delay = average vehicle delay in seconds 

# = volume for the 95th %ile cycle exceeds capacity 

The intersection operations for the 2032 future background horizon in the study area generally operate similarly 

to the existing and 2027 future background conditions.  

In addition to the continuation of cycles that may not clear during both peak hours, the eastbound left-turn 

movement at the intersection of William Street at Pearl Street West is anticipated to be at its theoretical capacity 

during the PM peak hour. This capacity increase is due to ten years of the 1.5% sustained growth assumed on the 

movement, and as such, capacity on the movement can be validated through future traffic studies. A minimum 

cycle length of 70 seconds in the AM peak hour and 100 seconds in the PM peak hour would be required to 

mitigate these effects.   
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4.4 Future Total Conditions 

4.4.1 Future Total Traffic Control Warrants 

Using Ontario Traffic Manual (OTM) Book 12 Justification 7 methodology for examining traffic control signal 

warrants, the unsignalized Study Area intersections have been analyzed. In the forecasted future total horizons, 

signalization will not be warranted at any of the currently unsignalized or future Study Area intersections. Traffic 

control warrant sheets have been included in Appendix C. 

4.4.2 2026 Future Total Conditions 

The proposed development’s trip generation has been added to the 2026 future background traffic volumes to 

project the impact of the new traffic on the future road network. 

Table 10 summarizes the operational analysis for the 2026 future total conditions in both the AM and PM peak 

hours. Critical movements, as defined above, have been identified in red where applicable. The intersections have 

been analyzed based on the identified signal control and intersection configurations in Section 4.4.1. Synchro and 

Sidra worksheets for the 2026 future total traffic conditions are included in Appendix F. 

Table 10: 2026 Future Total Conditions Operational Analysis 

Intersection Lane 
AM Peak Hour PM Peak Hour 

LOS V/C  Delay Q (95th) LOS V/C Delay  Q (95th) 

King St W at Court 

House Ave/Broad 

St 

Signalized 

EBL A 0.04 8.4 4.1 A 0.08 9.30 6.2 

EBT/R A 0.23 7.4 15.9 A 0.32 7.60 27.7 

WBL/T A 0.23 7.5 18.3 A 0.32 7.70 31.0 

WBR A 0.09 6.9 3.6 A 0.10 6.60 4.7 

NB A 0.10 9.5 10.0 B 0.17 11.90 14.7 

SB B 0.40 11.1 32.3 B 0.45 13.70 34.4 

Overall A - 8.8 - A   9.50 - 

Victoria Ave at 

Pine St  

Unsignalized 

NB A 0.00 7.3 0.0 A 0.00 7.3 0.0 

EB A 0.03 9.3 0.8 A 0.05 9.8 1.5 

WB A 0.01 9.1 0.0 A 0.01 9.3 0.0 

SB A 0.01 9.1 0.0 A 0.00 7.4 0.0 

Overall A - 2.7 - A - 3.0 - 

Victoria Ave at 

King St W/King St 

E  

Unsignalized 

EB A 0.01 7.8 0.0 A 0.02 8.2 0.8 

WB - - - - - - - - 

SB B 0.05 11.1 1.5 B 0.07 12.5 1.5 

Overall A - 0.9 - A - 0.9 - 

William St at Pearl 

St W  

Signalized 

EBL B 0.62 14.1 #68.3 D 0.91 41.0 #87.7 

EBT/R A 0.15 7.3 16.3 A 0.18 9.0 18.2 

WBL/T A 0.21 7.6 23.7 A 0.27 9.6 29.1 

WBR A 0.31 8.1 9.4 B 0.48 11.0 11.2 

SBL/T B 0.67 15.9 49.9 B 0.62 17.1 53.0 

SBR B 0.55 15.0 11.4 C 0.81 24.3 13.9 

Overall B - 12.4 - C   21.3 - 

Site Access 

(Victoria Ln at 

Victoria Ave) 

Unsignalized 

NB A 0.01 7.4 0.0 A 0.01 7.4 0.0 

EB A 0.02 8.9 0.8 A 0.02 9.1 0.8 

SB - - - - - - - - 

Overall A - 2.3 - A - 1.5 - 
Notes: Saturation flow rate of 1800 veh/h/lane 

Queue is measured in metres 

Delay = average vehicle delay in seconds 

# = volume for the 95th %ile cycle exceeds capacity 
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The intersection operations for the 2026 future total horizon in the study area generally operate similarly to the 

2026 future background conditions, and the site access intersection is forecast to operate well. Negligible impacts 

are forecast from site-generated traffic, and no resultant mitigation is required. 

As in the background conditions, a minimum cycle length of 70 seconds in the AM peak hour and 80 seconds in 

the PM peak hour would be required to address background issues on the eastbound left-turn movement at the 

intersection of William Street at Pearl Street West. 

4.4.3 2031 Future Total Conditions 

The proposed development’s trip generation has been added to the 2031 future background traffic volumes to 

project the impact of the new traffic on the future road network. 

Table 11 summarizes the operational analysis for the 2031 future total conditions in both the AM and PM peak 

hours. Critical movements, as defined above, have been identified in red where applicable. The intersections have 

been analyzed based on the identified signal control and intersection configurations in Section 4.4.1. Synchro 

worksheets for the 2031 future total traffic conditions are included in Appendix G. 

Table 11: 2031 Future Total Conditions Operational Analysis 

Intersection Lane 
AM Peak Hour PM Peak Hour 

LOS V/C  Delay Q (95th) LOS V/C Delay  Q (95th) 

King St W at Court 

House Ave/Broad 

St 

Signalized 

EBL A 0.05 8.6 4.3 A 0.08 9.6 6.5 

EBT/R A 0.24 7.5 16.9 A 0.34 7.7 29.7 

WBL/T A 0.25 7.6 19.6 A 0.34 7.8 33.4 

WBR A 0.10 6.9 3.7 A 0.11 6.7 4.8 

NB A 0.10 9.5 10.0 B 0.17 12.0 14.7 

SB B 0.43 11.3 34.7 B 0.49 14.1 37.7 

Overall A 0.43 8.9 - A  0.47 9.7 - 

Victoria Ave at 

Pine St  

Unsignalized 

NB A 0.00 7.3 0.0 A 0.00 7.3 0.0 

EB A 0.03 9.3 0.8 A 0.05 9.8 1.5 

WB A 0.01 9.1 0.0 A 0.01 9.3 0.0 

SB A - 0.0 0.0 A 0.00 7.4 0.0 

Overall A - 2.7 - A - 3.0 - 

Victoria Ave at 

King St W/King St 

E  

Unsignalized 

EB A 0.01 7.8 0.0 A 0.02 8.2 0.8 

WB - - - - - - - - 

SB B 0.05 11.4 1.5 B 0.08 12.9 1.5 

Overall A - 0.9 - A - 0.9 - 

William St at Pearl 

St W  

Signalized 

EBL B 0.67 16.0 #76.1 E 1.00 63.2 #96.5 

EBT/R A 0.15 7.5 16.3 A 0.18 9.5 18.2 

WBL/T A 0.21 7.8 23.6 B 0.28 10.1 29.1 

WBR A 0.30 8.3 9.4 B 0.49 11.6 11.2 

SBL/T A 0.30 17.1 53.3 B 0.63 17.3 56.3 

SBR B 0.59 16.0 11.8 C 0.84 27.4 14.3 

Overall B 0.72 13.5 - C  0.82 28.1 - 

Site Access 

(Victoria Ln at 

Victoria Ave) 

Unsignalized 

NB A 0.01 7.4 0.0 A 0.01 7.4 0.0 

EB A 0.02 8.9 0.8 A 0.02 9.1 0.8 

SB - - - - - - - - 

Overall A - 2.3 - A - 1.5 - 
Notes: Saturation flow rate of 1800 veh/h/lane 

Queue is measured in metres 

Delay = average vehicle delay in seconds 

# = volume for the 95th %ile cycle exceeds capacity 
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The intersection operations for the 2031 future total horizon in the study area generally operate similarly to the 

2031 future background conditions, and the site access intersection is forecast to operate well. Negligible impacts 

are forecast from site generated traffic, and no resultant mitigation is required. 

As in the background conditions, a minimum cycle length of 70 seconds in the AM peak hour and 100 seconds in 

the PM peak hour would be required to address background issues on the eastbound left-turn movement at the 

intersection of William Street at Pearl Street West. 

5 Development Review 

5.1 Design for Sustainable Modes 

A site visit to 46 King Street West was conducted on September 29, 2023. Photos taken during the site visit, of the 

pedestrian realm on the site frontage on King Street West, are provided in Appendix H. Pedestrian facilities on 

King Street West include a 2.0-metre-wide sidewalk and a 0.5-metre-wide boulevard both sides of the road. 

Sidewalks are provided on each side of Victoria Avenue, each approximately 1.8 metres wide.  

Based on the existing pedestrian counts, 23 AM and 51 PM pedestrian are anticipated to be utilizing King Street 

West during the peak hours. Resultantly, increases in pedestrian activity associated with the site can be 

accommodated, and will better utilize the investment in the facilities.  

Negligible pedestrian volumes were captured on Victoria Avenue during the peak hours, and thus pedestrian 

capacity is anticipated to remain high at the study area horizons. 

Cyclists are anticipated to access the underground parking, and use Victoria Lane to access the road network. No 

issues are anticipated for cycling safety as a result of the access conditions. 

5.2 Access Intersection Design Elements 

Underground parking will be accessed via the existing rear public laneway of Victoria Lane, which intersects 

Victoria Avenue. A site visit to 46 King Street West was conducted on September 29, 2023. Photos taken during 

the site visit, of the existing rear public laneway of Victoria Lane, are provided in Appendix I.  

It is noted that the intersection of Victoria Lane at Victoria Avenue has limited sight distance between the access 

and the north leg. This visibility is limited by the vertical geometry of Victoria Avenue, and the presence of on-

street parking. While this is an existing condition for the intersection of these public roadways, the present 

volumes on both Victoria Lane and Victoria Avenue are low. The site is anticipated to contribute 14 AM and 10 

PM outbound vehicles to the intersection, which is also considered low. 

The development is proposed as having reduced parking on-site, thus limiting the impacts to this condition. 

Further to this measure, it is also recommended that the first parking stall north of the lane be removed, and a 

hidden intersection sign (OTM Wa-13A with Wa-18t tab) be added for the southbound approach. While 

recommended to support the proposed development, it is noted that these mitigation measures are appropriate 

for the existing condition.  

Turn lane warrants from the Transportation Association of Canada’s Geometric Design Guides for Canadian Roads 

Section 9.17 were examined for the access intersection, and the access intersection does not meet the warrant. 

The results of the turn lane warrants are provided in Appendix J. 

No turn lanes are proposed for the access intersection of Victoria Lane at Victoria Avenue, and the intersection 

control is recommended to remain minor stop-controlled. The access intersection is forecast to operate well 
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during peak hours in all horizons. No mitigation measures are considered to be required and none are proposed 

for the site access. 

5.3 Parking Supply 

The vehicle and bicycle parking for the development is subject to City of Brockville Zoning By-Law #050, 2014, 

which states for the Mixed Commercial/Residential Building, the minimum resident vehicle parking requirement 

is 1.0 space per unit, which equates to 64 spaces, 4.0 spaces per 100.0 square metres gross leasable area of 

commercial space assuming a land use of Commercial Use in Mixed Commercial Residential Development, which 

equates to 20 spaces, and 2.0 spaces per 100.0 square metres for the office space, which equates to five spaces. 

The total parking requirement for the site is 89 vehicle spaces. The development is proposed 39 parking spaces 

plus the use of adjacent public lots with long term permits.  

The minimum bicycle parking requirement for the Mixed Commercial/Residential Building is 0.25 spaces per unit 

for the residential units, which equates to 16 spaces, and 1.0 space per 250.0 square metres of gross floor area 

for the commercial space, which equates to three spaces. The development is assumed to provide 16 bicycle 

parking spaces for the residential units and three bicycle parking spaces for the commercial space to meet the 

minimum bicycle parking requirement.  

6 Findings and Recommendations 
a) The existing site will be adapted to a nine-storey mixed-use building with ground floor commercial space, 

second floor office space, and 64 residential units. 

b) Underground parking will be accessed via the existing rear public laneway of Victoria Lane, which 

intersects Victoria Avenue. 

c) The proposed development is anticipated to have a full build-out and occupancy horizon of 2026. 

d) A total of 35 AM and 39 PM new peak hour two-way vehicle trips are projected as a result of proposed 

development. 

e) A 1.5% compound annual growth rate was assumed to be applied to the existing 2023 traffic counts to 

generate 2026 and 2031 future background traffic volumes. 

f) The study area intersections and the site access operation well in all horizons except for eastbound left-

turn movement at the intersection of William Street at Pearl Street West may experience cycles where 

the queue does not fully clear on the eastbound left-turn movement during both peak hours in all 

horizons, and may be at its theoretical capacity during the PM peak hour at the 2031 horizons, each 

assuming a 60-second cycle length. 

g) A minimum cycle length of 70 seconds in the AM peak hour and 80 seconds in the PM peak hour would 

be required to address background issues on the eastbound left-turn movement at the intersection of 

William Street at Pearl Street West for 2026 horizon, and a minimum cycle length of 70 seconds in the AM 

peak hour and 100 seconds in the PM peak hour would be required at the for 2031 horizon. 

h) No turn lanes are proposed for the access intersection of Victoria Lane at Victoria Avenue, and the 

intersection control is recommended to remain minor stop-controlled. 

i) The access intersection of Victoria Lane at Victoria Avenue is forecast to operate well during peak hours 

in all horizons, and no mitigation measures are required. 

j) The intersection of Victoria Lane at Victoria Avenue has limited sight distance between the access and the 

north leg because of the vertical geometry of Victoria Avenue, and the presence of on-street parking 

k) The site is anticipated to contribute 14 AM and 10 PM outbound vehicles to the intersection of Victoria 

Lane at Victoria Avenue and is considered low. 
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l) It is recommended that the first parking stall north of the lane be removed, and a hidden intersection sign 

(OTM Wa-13A with Wa-18t tab) be added for the southbound approach at the intersection of Victoria 

Lane at Victoria Avenue to improve existing sightlines 

m) The development proposes 39 parking spaces, which is nominally below the required 89 spaces, but 

proposes the use of adjacent public lots with long term permits for tenants and patrons. 

n) A total of 16 bicycle parking spaces for the residential units and three bicycle parking spaces for the 

commercial space are assumed to be provided to meet the bicycle parking requirements. 

No significant planned changes to the area transportation network and no surrounding background 

developments are anticipated. The development will have a minor impact on the study area road network. 

The proposed access will operate with reasonable LOS and delay on the turning movements into and out of 

the site. Additionally, through the provision of on-site facilities, this development will be supportive of active 

mode transportation. It is recommended that, from a transportation perspective, the proposed development 

application proceed. 
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Turning Movement Count Data   
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Synchro Intersection Worksheets – 2023 Existing Conditions   



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C 

   

Traffic Control Warrant Sheets   
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Synchro Intersection Worksheets – 2026 Future Background Conditions   
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Synchro Intersection Worksheets – 2031 Future Background Conditions 
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Synchro Intersection Worksheets – 2026 Future Total Conditions 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix G 

   

Synchro Intersection Worksheets – 2031 Future Total Conditions 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix H 

   

Site Photos - Site Frontage on King Street West   



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix I 

   

Site Photos - Victoria Lane 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix J 

   

Turn Lane Warrant Sheets 

 


