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3.3.2 2044 North Augusta Road Interchange
The following subsections summarize the ramp terminal operations for the alternatives at the 
North Augusta Road IC. The ramp terminal operations were evaluated based on the LOS and 
maximum queue length per the direction of movement, for the 2044 AM, PM, and Sunday Peak 
hour scenarios. 

3.3.2.1 2044 North Augusta Road – Minor Improvements

The minor improvement configuration keeps the 
existing configurations with the optimized signal timing 
plans for 2044 traffic volume. Figure 54 provides an 
overview of the North Augusta Road interchange 
configuration.
The minor improvement configuration peak hour traffic 
operations results are shown in Exhibit J-1 in 
Appendix J. The following observations can be made:

All of the approaches on the ramp terminal on 
North Augusta Road are expected to perform 
at LOS B or better during the AM and Sunday 
peak hours. During the PM peak hour, all of 
the approaches on the ramp terminal are 
expected to perform at LOS C or better, with 
the exception of the eastbound approach, 
which is expected to perform at LOS D. 
All of the approaches on the ramp terminal on 
Parkedale Avenue are expected to perform at 
LOS B or better during the AM peak hour. 
During the PM peak hour, all of the 
approaches on the ramp terminal are expected 
to perform at LOS D or better. During the 
Sunday peak hour, all of the approaches on 
the ramp terminal are expected to perform at 
LOS C or better. 
At North Augusta Road and Parkedale 
Avenue, all approaches are expected to 
perform at LOS C or better during the AM, PM,
and Sunday peak hours.
At North Augusta Road and Reynolds Drive, 
all approaches are expected to perform at LOS 
C or better during the AM, PM, and Sunday 
peak hours.

Figure 54: North Augusta – Minor 
Improvement Configuration
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3.3.2.2 2044 North Augusta Road – Parclo A4

The Parclo A4 configuration is modelled for the north and 
south ramp terminals, as shown in Figure 55, with the 
following changes: 

Dual Westbound Left turn lanes at North Augusta 
Road and Parkedale Avenue intersection. 
The Highway 401 Westbound Off-Ramp is located 
on Parkedale Avenue and Broome Road.
Optimize the Signal Timing Plans within the corridor

The 2044 peak hour traffic operation results for the Parclo 
A4 configuration are shown in Exhibit J-2 in Appendix J. The 
following observations can be made:

All of the approaches on the ramp terminal on North 
Augusta Road are expected to perform at LOS B or 
better during the AM, PM, and Sunday peak hours. 
All of the approaches on the ramp terminal on 
Parkedale Avenue are expected to perform at LOS 
C or better during the AM, PM, and Sunday peak 
hours. 
At North Augusta Road and Parkedale Avenue, all 
approaches are expected to perform at LOS D or 
better during the AM, PM, and Sunday peak hours.
At North Augusta Road and Reynolds Drive, all 
approaches are expected to perform at LOS C or 
better during the AM, PM, and Sunday peak hours.

Figure 55: North Augusta –
Parclo A4 Configuration
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3.3.2.3 2044 North Augusta Road – Diverging Diamond

The Diverging Diamond configuration keeps the existing configurations, with the following changes: 
Dual Westbound Left turn lanes at North Augusta Road and Parkedale Avenue intersection. 
The Highway 401 Westbound Off-Ramp is located on North Augusta Road.
Optimize the Signal Timing Plans within the corridor

The Diverging Diamond configuration allows for 
free-flow travel for the traffic utilizing the on- and 
off-ramps, resulting in minimal delays for the traffic 
utilizing the ramps. The signalization is provided for 
northbound and southbound through traffic at each 
ramp terminal. The signal timing plans for the north 
and south ramp terminals were developed by 
optimizing the signals in Synchro. Figure 56
provides an overview of the North Augusta 
interchange configuration. 

The 2044 peak hour traffic operation results for the 
Diverging Diamond configuration are shown in 
Exhibit J-3 in Appendix J. The following 
observations can be made:

All of the approaches on the north ramp 
terminal on North Augusta Road are 
expected to perform at LOS B or better 
during the AM, PM, and Sunday peak 
hours. 
All of the approaches on the south ramp 
terminal on North Augusta Road are 
expected to perform at LOS B or better 
during the AM, PM, and Sunday peak 
hours. 
At North Augusta Road and Parkedale 
Avenue, all approaches are expected to 
perform at LOS D or better during the AM, 
PM, and Sunday peak hours. The 
maximum queue for northbound right 
movement at the intersection may exceed 
the available storage. The queue is not 
expected to spill back to the adjacent major 
intersection and does not impact the 
through traffic.
At North Augusta Road and Reynolds Drive, all approaches are expected to perform at LOS 
C or better during the AM, PM, and Sunday peak hours.

Figure 56: North Augusta - Diverging 
Diamond Configuration

r 
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3.3.2.4 2044 North Augusta Road – SPUI

The SPUI configuration keeps the existing configurations, with the following changes: 
Dual Westbound Left turn lanes at North Augusta Road and Parkedale Avenue intersection. 
The Highway 401 Westbound Off-Ramp is located on North Augusta Road.
Optimize the Signal Timing Plans within the corridor

The SPUI configuration allows for free-flow travel for 
the traffic utilizing the on-ramps, resulting in minimal 
delays for the traffic utilizing the on-ramps. 
Additionally, it compresses the two typical north/south 
ramp terminals into one single intersection. The 
signalization is provided for the SPUI terminal. The 
signal timing plans for the SPUI ramp terminal were
developed by optimizing the signals in Synchro. 
Figure 57 provides an overview of the North Augusta 
interchange configuration. 

The 2044 peak hour traffic operation results for the 
SPUI configuration are shown in Exhibit J-4 in 
Appendix J. The following observations can be made:

All of the approaches on the SPUI ramp 
terminal on North Augusta Road are expected 
to perform at LOS B or better during the AM 
peak hour and are expected to perform at LOS 
C or better during the PM and Sunday peak 
hour. 
At North Augusta Road and Parkedale 
Avenue, all approaches are expected to 
perform at LOS D or better during the AM, PM, 
and Sunday peak hours. 
At North Augusta Road and Reynolds Drive, 
all approaches are expected to perform at 
LOS C or better during the AM, PM, and 
Sunday peak hours. Figure 57: North Augusta - SPUI 

Configuration
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3.3.2.5 2044 North Augusta Road – Diamond

The Diamond configuration is modelled for the 
north and south ramp terminals, as shown in 
Figure 58, with the following changes: 

Dual Westbound Left turn lanes at North 
Augusta Road and Parkedale Avenue 
intersection. 
The Highway 401 Westbound Off-Ramp is 
located on North Augusta Road.
Optimize the Signal Timing Plans within the 
corridor

The 2044 peak hour traffic operation results for the 
Diamond configuration are shown in Exhibit J-5 in 
Appendix J. The following observations can be 
made:

All of the approaches on the north ramp 
terminal on North Augusta Road are 
expected to perform at LOS B or better 
during the AM, PM, and Sunday peak 
hours. The maximum queue for the 
northbound left movement may exceed the 
available storage during the PM peak. The 
queue is not expected to spill back to the 
adjacent major intersection and does not 
impact the through traffic
All of the approaches on the south ramp 
terminal on North Augusta Road are 
expected to perform at LOS B or better 
during the AM and Sunday peak hours. 
During the PM peak hour, all approaches are expected to perform at LOS C or better. The 
maximum queue for the southbound left movement may exceed the available storage during 
the PM peak hour. The queue is not expected to spill back to the adjacent major intersection 
and does not impact the through traffic
At North Augusta Road and Parkedale Avenue, all approaches are expected to perform at 
LOS D or better during the AM, PM, and Sunday peak hours.
At North Augusta Road and Reynolds Drive, all approaches are expected to perform at LOS 
C or better during the AM, PM, and Sunday peak hours.

To accommodate the storage for vehicles utilizing the northbound left turn at the north ramp terminal 
and the southbound left turn at the south ramp terminal along North Augusta Road, it is 
recommended that the distance between the north and south ramp terminals should be at least 150 
m. 

Figure 58: North Augusta – Diamond 
Configuration
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3.3.2.6 2044 North Augusta Road – Diamond with Roundabout

The Diamond with Roundabout configuration is 
modelled for the north and south ramp terminals, as 
shown in Figure 59, with the following changes: 

Dual Westbound Left turn lanes at North 
Augusta Road and Parkedale Avenue 
intersection. 
The Highway 401 Westbound Off-Ramp is 
located on North Augusta Road.
Optimize the Signal Timing Plans within the 
corridor

The north and south ramp terminals include a 2-lane 
entry and exit for roundabouts. Figure 60 shows the 
lane configuration for north and south ramp terminal 
roundabouts. 

Figure 60: Roundabout Lane Configuration

Figure 59: North Augusta – Diamond 
with Roundabout Configuration
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The 2044 peak hour traffic operation results for the Diamond with Roundabouts configuration are
shown in Exhibit J-6 in Appendix J. The following observations can be made:

All of the approaches on the north ramp terminal on North Augusta Road are expected to 
perform at LOS A during the AM, PM, and Sunday peak hours. 
All of the approaches on the south ramp terminal on North Augusta Road are expected to 
perform at LOS A during the AM and Sunday peak hours. During the PM peak hour, all 
approaches are expected to perform at LOS C or better. 
At North Augusta Road and Parkedale Avenue, all approaches are expected to perform at 
LOS C or better during the AM and Sunday peak hours. During the PM peak hour, all of the 
approaches are expected to perform at LOS D or better. 
At North Augusta Road and Reynolds Drive, all approaches are expected to perform at LOS 
C or better during the AM, PM, and Sunday peak hours.
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3.3.2.7 2044 North Augusta Road – Parclo A2 with Diamond

The Parclo A2 (North Terminal) with Diamond 
(South Terminal) configuration is modelled, as 
shown in Figure 61, with the following changes: 

Dual Westbound Left turn lanes at North 
Augusta Road and Parkedale Avenue 
intersection. 
The Highway 401 Westbound Off-Ramp is 
located on Parkedale Avenue and Broome 
Road.
Optimize the Signal Timing Plans within 
the corridor

The 2044 peak hour traffic operation results for the 
Parclo A2 with Diamond configuration are shown 
in Exhibit J-7 in Appendix J. The following 
observations can be made:

All of the approaches on the ramp terminal 
on North Augusta Road are expected to 
perform at LOS B or better during the AM
and Sunday peak hours. During the PM 
peak hour, all of the approaches are 
expected to perform at LOS C or better. 
The southbound left turn maximum queue 
may exceed the available storage but is 
not expected to spill back to the North 
Augusta and Parkedale intersection and 
cause any significant interference to the 
through traffic.
All of the approaches on the ramp terminal 
on Parkedale Avenue are expected to 
perform at LOS C or better during the AM, 
PM, and Sunday peak hours. 
At North Augusta Road and Parkedale Avenue, all approaches are expected to perform at 
LOS D or better during the AM, PM, and Sunday peak hours.
At North Augusta Road and Reynolds Drive, all approaches are expected to perform at LOS 
C or better during the AM, PM, and Sunday peak hours.

Figure 61: North Augusta – Parclo A2 
with Diamond Configuration
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3.3.2.8 2044 North Augusta Road – Overall Interchange Performance

Table 12 and Table 13 provides the expected overall intersection LOS and delay for the key 
intersections along North Augusta Road for the various alternatives for the 2044 horizon year. As 
noticeable, all alternatives at the north ramp terminal are expected to perform at LOS B or better, 
with the exception of Minor improvement in the PM peak hour, which is expected to perform at LOS 
C. At the south ramp terminal, all alternatives are expected to perform at LOS B or better, with the 
exception of Parclo A2 with Diamond, which is expected to perform at LOS C. The North Augusta 
Road and Parkedale Avenue intersection is expected to perform at LOS C or better for all 
alternatives. Lastly, the North Augusta Road and Reynolds Drive intersection is expected to perform 
at LOS B for all alternatives.

Table 12: North Augusta Road – 2044 Overall Intersection LOS

Intersections Minor 
Improvements Parclo A4 Diverging 

Diamond SPUI Diamond Diamond with 
Roundabout

Parclo A2 
with Diamond

AM PM SUN AM PM SUN AM PM SUN AM PM SUN AM PM SUN AM PM SUN AM PM SUN
N Augusta Rd & N 

Ramp Terminal B C B B B B B B B B B B B B A A A A B B B

N Augusta Rd & S 
Ramp Terminal A A A A A A B A B B B B A A A B C B

N Augusta Rd & 
Parkedale Ave B C B C C B C C B B C B B C B B C B C C B

N Augusta Rd & 
Reynolds Dr B B B B B B B B B B B B B B B B B B B B B

Table 13: North Augusta Road – 2044 Overall Intersection Delay (s)

Intersections Minor 
Improvements Parclo A4 Diverging 

Diamond SPUI Diamond Diamond with 
Roundabout

Parclo A2 
with Diamond

AM PM SUN AM PM SUN AM PM SUN AM PM SUN AM PM SUN AM PM SUN AM PM SUN
N Augusta Rd & N 

Ramp Terminal 18 27 11 12 15 11 13 12 12 14 18 18 11 19 10 4 6 2 12 15 11

N Augusta Rd & S 
Ramp Terminal 4 8 1 9 10 5 13 9 13 11 20 11 4 9 2 11 20 10

N Augusta Rd & 
Parkedale Ave 15 25 14 23 30 18 21 34 18 20 29 15 19 28 17 20 28 17 23 31 18

N Augusta Rd & 
Reynolds Dr 12 13 12 12 12 14 12 14 12 12 13 11 12 13 11 12 13 11 12 13 12
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3.3.3 2044 Highway 401 Mainline Operations
This subsection summarizes the expected impact of interchange alternatives on Highway 401 
mainline operations with 8-lane cross-section in 2044 for the AM, PM, and Sunday peak period. 

3.3.3.1 2044 AM Peak Period

Figure 62 and Figure 63 compare the impact on mainline density and speed of interchange 
configurations at Stewart Boulevard and North Augusta on the eastbound direction of Highway 401 
during the 2044 AM peak hour. The Minor Improvements, Parclo A4, Diverging Diamond, and SPUI 
were modelled for both Stewart Boulevard and North Augusta Road interchanges, whereas 
Diamond, Diamond with Roundabouts, and Parclo A2 with Diamond were only modelled for North 
Augusta Road interchanges. As noticeable, Highway 401 EB (with 8-lane cross-section) mainline 
is expected to perform at LOS A during the AM Peak, with an average speed exceeding 100 km/h, 
during the 2044 AM peak hour, throughout the study area. 

Figure 62: Density & LOS Impact of Stewart Boulevard and North Augusta Road IC 
alternatives on Highway 401 EB – 2044 AM Peak Hour
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Figure 63: Speed Impact of Stewart Boulevard and North Augusta Road IC alternatives on 
Highway 401 EB – 2044 AM Peak Hour

Figure 64 and Figure 65 compare the impact on mainline density and speed of alternative 
interchange configurations at Stewart Boulevard and North Augusta on the eastbound direction of 
Highway 401 during the AM peak hour. As noticeable, Highway 401 WB (with 8-lane cross-section) 
mainline is expected to perform at LOS A, with an average speed exceeding 100 km/h, during the 
2044 AM peak hour throughout the study area. The 2044 AM Pre-Peak and Post-Peak hour 
analysis shows similar traffic operations to the peak hour along the highway mainline, as shown in 
Exhibit K-1 to Exhibit K-8 in Appendix K.
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Figure 64: Density & LOS Impact of Stewart Boulevard and North Augusta Road IC 
alternatives on Highway 401 WB – 2044 AM Peak Hour

Figure 65: Speed Impact of Stewart Boulevard and North Augusta Road IC alternatives on 
Highway 401 WB – 2044 AM Peak Hour
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3.3.3.2 2044 PM Peak Period

Figure 66 and Figure 67 compare the impact on mainline density and speed of interchange 
configurations at Stewart Boulevard and North Augusta on the eastbound direction of Highway 401 
during the 2044 PM peak hour. The Minor Improvements, Parclo A4, Diverging Diamond, and SPUI 
were modelled for both Stewart Boulevard and North Augusta Road interchanges, whereas 
Diamond, Diamond with Roundabouts, and Parclo A2 with Diamond were only modelled for North 
Augusta Road interchanges. As noticeable, Highway 401 EB (with 8-lane cross-section) mainline 
is expected to perform at LOS C or better, with an average operating speed exceeding 95 km/h, 
during the 2044 PM peak hour, throughout the study area. 

Figure 66: Density & LOS Impact of Stewart Boulevard and North Augusta Road IC 
alternatives on Highway 401 EB – 2044 PM Peak Hour
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Figure 67: Speed Impact of Stewart Boulevard and North Augusta Road IC alternatives on 
Highway 401 EB – 2044 PM Peak Hour

Figure 68 and Figure 69 compare the impact on mainline density and speed of interchange 
configurations at Stewart Boulevard and North Augusta on the westbound direction of Highway 401 
during the 2044 PM peak hour. As noticeable, Highway 401 (with 8-lane cross-section) mainline is 
expected to perform at LOS B or better, with an average speed exceeding 100 km/h, during the 
2044 PM peak hour, throughout the study area. The 2044 PM Pre-Peak and Post-Peak hour 
analysis shows slightly better traffic operations when compared to the peak hour along the highway 
mainline, as shown in Exhibit K-9 to Exhibit K-16 in Appendix K.
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Figure 68: Density & LOS Impact of Stewart Boulevard and North Augusta Road IC 
alternatives on Highway 401 WB – 2044 PM Peak Hour

Figure 69: Speed Impact of Stewart Boulevard and North Augusta Road IC alternatives on 
Highway 401 WB – 2044 PM Peak Hour
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3.3.3.3 2044 Sunday Peak Period

Figure 70 and Figure 71 compare the impact on mainline density and speed of interchange 
configurations at Stewart Boulevard and North Augusta on the eastbound direction of Highway 401 
during the 2044 Sunday peak hour. The Minor Improvements, Parclo A4, Diverging Diamond, and 
SPUI were modelled for both Stewart Boulevard and North Augusta Road interchanges, whereas 
Diamond, Diamond with Roundabouts, and Parclo A2 with Diamond were only modelled for North 
Augusta Road interchanges. As noticeable, Highway 401 (with 8-lane cross-section) mainline is 
expected to perform at LOS B, with an average speed exceeding 100 km/h, during the 2044 Sunday 
peak hour, throughout the study area. 

Figure 70: Density & LOS Impact of Stewart Boulevard and North Augusta Road IC 
alternatives on Highway 401 EB – 2044 Sunday Peak Hour



Page 80 of 115
Interchange Design Alternative Analysis Report

Highway 401 Brockville - Preliminary Design and Environmental Assessment

B001091C – Highway 401 Brockville – Preliminary EA and Design B001091C_Interchange_Alternative_Analysis_e04.docx

Figure 71: Speed Impact of Stewart Boulevard and North Augusta Road IC alternatives on 
Highway 401 EB – 2044 Sunday Peak Hour

Figure 72 and Figure 73 compare the impact on mainline density and speed of interchange 
configurations at Stewart Boulevard and North Augusta on the westbound direction of Highway 401 
during the 2044 Sunday peak hour. As noticeable, Highway 401 (with 8-lane cross-section) mainline 
is expected to perform at LOS B or better, with an average speed exceeding 100 km/h, during the 
2044 Sunday peak hour, throughout the study area. The 2044 Sunday Pre-Peak and Post-Peak 
hour analysis shows similar traffic operations to the peak hour along the highway mainline, as 
shown in Exhibit K-17 to Exhibit K-24 in Appendix K.

Page 81 of 115
Interchange Design Alternative Analysis Report

Highway 401 Brockville - Preliminary Design and Environmental Assessment

B001091C – Highway 401 Brockville – Preliminary EA and Design B001091C_Interchange_Alternative_Analysis_e04.docx

Figure 72: Density & LOS Impact of Stewart Boulevard and North Augusta Road IC 
alternatives on Highway 401 WB – 2044 Sunday Peak Hour

Figure 73: Speed Impact of Stewart Boulevard and North Augusta Road IC alternatives on 
Highway 401 WB – 2044 Sunday Peak Hour
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4. Preferred Design

The following preferred design was selected for the interchanges, SPUI configuration at Stewart 
Boulevard IC and Parclo A2 (North Terminal) with Diamond (South Terminal) configuration at North 
Augusta Road IC, is shown in Figure 74.

Figure 74: Stewart Boulevard and North Augusta Road Preferred Interchange 
Configurations

The SPUI configuration for the Stewart Boulevard IC keeps the existing configurations, with the 
following changes: 

Dual Eastbound Left turn lanes at Stewart Boulevard and Central Avenue intersection, due 
to heavy left-turn volume. 
Three southbound lanes along Stewart Boulevard between the SPUI terminal and Central 
Avenue.
Optimize the Signal Timing Plans within the corridor

The SPUI configuration allows for free-flow travel for the traffic utilizing the on-ramps, resulting in 
minimal delays for the traffic utilizing the on-ramps. Additionally, it compresses the two typical 
north/south ramp terminals into one single intersection. The signalization is provided for the SPUI 
terminal. The signal timing plans for the SPUI ramp terminal were developed by optimizing the 
signals in Synchro.

North Augusta Road InterchangeStewart Boulevard Interchange
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The Parclo A2 (North Terminal) with Diamond (South Terminal) configuration for the North Augusta 
Road IC is modelled with the following changes: 

Dual Westbound Left turn lanes at North Augusta Road and Parkedale Avenue intersection. 
The Highway 401 Westbound Off-Ramp is located on Parkedale Avenue and Broome Road.
Optimize the Signal Timing Plans within the corridor

The sections below summarize the results of the preferred design selected for the interchanges on 
the traffic operations at Stewart Boulevard, North Augusta Road, and Highway 401 mainline for 
2034 and 2044. Two scenarios were looked at for each year, Highway 401 mainline with a 6-lane 
and 8-lane cross-section. The detailed diagrams that showcase LOS and queueing information at 
key intersections for the peak hour and mainline traffic operations for the pre-peak and post-peak 
hours can be found in Appendix L and Appendix M.

In order to evaluate the preferred design for different Highway 401 lane cross-sections, the LOS
and queue lengths were analyzed at ramp terminals and significantly impacted intersections for the 
AM, PM, and Sunday peak hours. In addition, the impact of the preferred design on Highway 401 
mainline operations was evaluated by comparing the average travel speed and vehicle density on
segments adjacent to the interchanges (including the weaving sections) for the pre-peak, peak, and 
post-peak hours.

4.1 Horizon Year 2034
This subsection summarizes the traffic operations analysis results for Horizon Year 2034 on the
Stewart Boulevard and North Augusta Road ICs. In addition to the expected traffic operation 
performance at key intersections, this subsection also summarizes the expected impact of the 
preferred design on Highway 401 mainline operations in 2034 for different lane cross-sections (6-
lane vs 8-lane).

4.1.1 6-Lane Cross-Section
The analysis results of ramp terminals traffic operations of the preferred design at the Stewart 
Boulevard and North Augusta Road ICs with a 6-lane cross-section for Highway 401 mainline are 
summarized here after. The ramp terminal operations were evaluated based on the LOS, 
average, and maximum queue length per the direction of movement, for the 2034 AM, PM, and 
Sunday peak periods. 

4.1.1.1 2034 Preferred Design – Stewart Boulevard Interchange

The 2034 peak hour traffic operation results of the preferred design at the Stewart Boulevard IC for 
Highway 401 mainline with a 6-lane cross-section are shown in Exhibit L-1 in Appendix L. The
following observations can be made:

All of the approaches at the SPUI ramp terminal are expected to perform at LOS C or better 
in the AM and PM peak hours and are expected to perform at LOS B or better during the 
Sunday peak hour. The maximum queue for the southbound left-turn movement may 
occasionally exceed the assumed storage length of 80m. However, the queue is not 
expected to spill back to the adjacent major intersection and does not have major impact on 
the through traffic.
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At Stewart Boulevard and Central Avenue, all approaches are expected to perform at LOS 
D or better in the AM and PM and are expected to perform at LOS C or better during the 
Sunday peak hour. Additionally, during the PM peak hour, the maximum queues for the 
eastbound and westbound left-turn movements may slightly exceed the available storage. 
The queues are not expected to spill back to the adjacent major intersection and do not 
impact the through traffic.
At Stewart Boulevard and Jefferson Drive, all approaches are expected to perform at LOS 
B or better in the AM peak hour, with the exception of the westbound left-turn, which is 
expected to perform at LOS D. In the PM peak hour, all approaches are expected to perform 
at LOS C or better, with the exception of the eastbound through-left and westbound through-
right shared movements, which are expected to perform at LOS D. Additionally, during the 
AM peak hour, the maximum queue for the westbound left-turn movement may exceed the 
available storage. The queue is not expected to spill back to the adjacent major intersection 
and does not impact the through traffic.
At Stewart Boulevard and Parkedale Avenue, all of the approaches are expected to perform 
at LOS D or better in the AM and PM peak hours. During the Sunday peak hour, all 
approaches are expected to perform at LOS C or better.  

4.1.1.2 2034 Preferred Design – North Augusta Road Interchange 

The 2034 peak hour traffic operation results of the preferred design at the North Augusta Road IC
Highway 401 mainline with a 6-lane cross-section are shown in Exhibit L-2 in Appendix L. The 
following observations can be made:

All of the approaches on the ramp terminal on North Augusta Road are expected to perform 
at LOS B or better during the AM and Sunday peak hours. During the PM peak hour, all of 
the approaches are expected to perform at LOS C or better. Additionally, during the PM 
peak hour, the maximum queue for the southbound left-turn movement may exceed the 
available storage but is not expected to spill back to the North Augusta and Parkedale 
intersection and cause any significant interference to the through traffic.
All of the approaches on the ramp terminal on Parkedale Avenue are expected to perform 
at LOS C or better during the AM, PM, and Sunday peak hours. 
At North Augusta Road and Parkedale Avenue, all approaches are expected to perform at 
LOS C or better during the PM and Sunday peak hours. During the AM peak hour, the ramp 
terminal is expected to perform at LOS D or better. 
At North Augusta Road and Reynolds Drive, all approaches are expected to perform at LOS 
C or better during the AM, PM, and Sunday peak hours.

4.1.2 8-Lane Cross-Section
The analysis results of ramp terminals traffic operations of the preferred design at the Stewart 
Boulevard and North Augusta Road ICs for Highway 401 mainline with an 8-lane cross-section
are summarized here after. The ramp terminal operations were evaluated based on the LOS, 
average, and maximum queue length per the direction of movement, for the 2034 AM, PM, and 
Sunday peak periods. 
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4.1.2.1 2034 Preferred Design – Stewart Boulevard Interchange 

The 2034 peak hour traffic operation results of the preferred design at the Stewart Boulevard IC for 
Highway 401 mainline with an 8-lane cross-section are shown in Exhibit L-3 in Appendix L. The 
following observations can be made:

All of the approaches at the SPUI ramp terminal are expected to perform at LOS C or better 
in the AM and PM peak hours and are expected to perform at LOS B or better during the 
Sunday peak hour. The maximum queue for the southbound left-turn movement may 
occasionally exceed the assumed storage length of 80m. However, the queue is not 
expected to spill back to the adjacent major intersection and does not have major impact on 
the through traffic.
At Stewart Boulevard and Central Avenue, all approaches are expected to perform at LOS 
D or better in the AM and PM and are expected to perform at LOS C or better during the 
Sunday peak hour. Additionally, during the PM peak hour, the maximum queues for the
eastbound and westbound left-turn movements may slightly exceed the available storage. 
The queues are not expected to spill back to the adjacent major intersection and do not 
impact the through traffic.
At Stewart Boulevard and Jefferson Drive, all approaches are expected to perform at LOS 
B or better in the AM peak hour, with the exception of the westbound left-turn, which is 
expected to perform at LOS D. In the PM peak hour, all approaches are expected to perform 
at LOS C or better, with the exception of the eastbound through-left and westbound through-
right shared movements, which are expected to perform at LOS D. Additionally, during the 
AM peak hour, the maximum queue for the westbound left-turn movement may exceed the 
available storage. The queue is not expected to spill back to the adjacent major intersection 
and does not impact the through traffic.
At Stewart Boulevard and Parkedale Avenue, all of the approaches are expected to perform 
at LOS D or better in the AM and PM peak hours. During the Sunday peak hour, all 
approaches are expected to perform at LOS C or better.  

4.1.2.2 2034 Preferred Design – North Augusta Road Interchange 

The 2034 peak hour traffic operation results of the preferred design at the North Augusta Road IC 
for Highway 401 mainline with an 8-lane cross-section are shown in Exhibit L-4 in Appendix L. The 
following observations can be made:

All of the approaches on the ramp terminal on North Augusta Road are expected to perform 
at LOS B or better during the AM and Sunday peak hours. During the PM peak hour, all of 
the approaches are expected to perform at LOS C or better. Additionally, during the PM 
peak hour, the maximum queue for the southbound left-turn movement may exceed the 
available storage but is not expected to spill back to the North Augusta and Parkedale 
intersection and cause any significant interference to the through traffic.
All of the approaches on the ramp terminal on Parkedale Avenue are expected to perform 
at LOS C or better during the AM, PM, and Sunday peak hours. 
At North Augusta Road and Parkedale Avenue, all approaches are expected to perform at 
LOS C or better during the PM and Sunday peak hours. During the AM peak hour, the ramp 
terminal is expected to perform at LOS D or better. 
At North Augusta Road and Reynolds Drive, all approaches are expected to perform at LOS 
C or better during the AM, PM, and Sunday peak hours.
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4.1.3 2034 Highway 401 Mainline Operations
This subsection summarizes the expected impact of the preferred design selected for the 
interchanges on Highway 401 mainline operations with a 6-lane or 8-lane cross-section in 2034 
for the AM, PM, and Sunday peak period. 

4.1.3.1 2034 AM Peak Period

Figure 75 and Figure 76 compare the impact on mainline density and speed of the preferred
design configurations at Stewart Boulevard and North Augusta on the eastbound direction of 
Highway 401 with a 6-lane or 8-lane cross-section during the 2034 AM peak hour. As shown, 
Highway 401 EB mainline with a 6-lane or 8-lane cross-section is expected to perform at LOS A 
with an average speed exceeding 100 km/h, during the 2034 AM peak hour, throughout the study 
area.

Figure 75: Density & LOS Impact of Stewart Boulevard and North Augusta Road IC 
Preferred Design on Highway 401 EB – 2034 AM Peak Hour (6-lane vs 8-lane)

Page 87 of 115
Interchange Design Alternative Analysis Report

Highway 401 Brockville - Preliminary Design and Environmental Assessment

B001091C – Highway 401 Brockville – Preliminary EA and Design B001091C_Interchange_Alternative_Analysis_e04.docx

Figure 76: Speed Impact of Stewart Boulevard and North Augusta Road IC Preferred
Design on Highway 401 EB – 2034 AM Peak Hour (6-lane vs 8-lane)

Figure 77 and Figure 78 compare the impact on mainline density and speed of the preferred 
design configurations at Stewart Boulevard and North Augusta on the westbound direction of 
Highway 401 with a 6-lane or 8-lane cross-section during the 2034 AM peak hour. As shown, 
Highway 401 WB mainline with a 6-lane or 8-lane cross-section is expected to perform at LOS A 
with an average speed exceeding 100 km/h, during the 2034 AM peak hour, throughout the study 
area. The 2034 AM Pre-Peak and Post-Peak hour analysis shows similar traffic operations to the 
peak hour along the highway mainline, as shown in Exhibit M-1 to Exhibit M-8 in Appendix M.
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Figure 77: Density & LOS Impact of Stewart Boulevard and North Augusta Road IC 
Preferred Alternative on Highway 401 WB – 2034 AM Peak Hour (6-lane vs 8-lane)

Figure 78: Speed Impact of Stewart Boulevard and North Augusta Road IC Preferred
Alternative on Highway 401 WB – 2034 AM Peak Hour (6-lane vs 8-lane)

Page 89 of 115
Interchange Design Alternative Analysis Report

Highway 401 Brockville - Preliminary Design and Environmental Assessment

B001091C – Highway 401 Brockville – Preliminary EA and Design B001091C_Interchange_Alternative_Analysis_e04.docx

4.1.3.2 2034 PM Peak Period

Figure 79 and Figure 80 compare the impact on mainline density and speed of the preferred 
design configurations at Stewart Boulevard and North Augusta on the eastbound direction of 
Highway 401 with a 6-lane or 8-lane cross-section during the 2034 PM peak hour. As shown, 
Highway 401 EB mainline with a 6-lane cross-section is expected to perform at LOS C with an 
average speed exceeding 95 km/h, during the 2034 PM peak hour, throughout the study area. On 
the other hand, Highway 401 EB mainline with an 8-lane cross-section is expected to perform at 
LOS B with an average speed exceeding 100 km/h.

Figure 79: Density & LOS Impact of Stewart Boulevard and North Augusta Road IC 
Preferred Design on Highway 401 EB – 2034 PM Peak Hour (6-lane vs 8-lane)
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Figure 80: Speed Impact of Stewart Boulevard and North Augusta Road IC Preferred
Design on Highway 401 EB – 2034 PM Peak Hour (6-lane vs 8-lane)

Figure 81 and Figure 82 compare the impact on mainline density and speed of the preferred 
design configurations at Stewart Boulevard and North Augusta on the westbound direction of 
Highway 401 with a 6-lane or 8-lane cross-section during the 2034 PM peak hour. As shown, 
Highway 401 WB mainline with a 6-lane cross-section is expected to perform at LOS B with an 
average speed exceeding 100 km/h, during the 2034 PM peak hour, throughout the study area.  
On the other hand, Highway 401 WB mainline with an 8-lane cross-section is expected to perform
for the majority of times at LOS A with an average speed exceeding 100 km/h. The 2034 PM
Post-Peak hour analysis shows similar traffic operations to the peak hour along the highway 
mainline while the Pre-Peak shows slightly better traffic operations, as shown in Exhibit M-9 to 
Exhibit M-16 in Appendix M.
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Figure 81: Density & LOS Impact of Stewart Boulevard and North Augusta Road IC 
Preferred Design on Highway 401 WB – 2034 PM Peak Hour (6-lane vs 8-lane)

Figure 82: Speed Impact of Stewart Boulevard and North Augusta Road IC Preferred
Design on Highway 401 WB – 2034 PM Peak Hour (6-lane vs 8-lane)


