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1 Introduction 
CGH has been retained by Dickenson Limited Partnership to undertake the Transportation Assessment (TIS) to 

support the Draft Plan of Subdivision for the industrial property located at 9451, 9517, 9569, 9579, 9593 and 9867 

Dickenson Road West and at 1199, 1205, and 1209 Glancaster Road. The subject lands are currently rural 

residential and agricultural lands situated directly north of the John C. Munro Hamilton International Airport and 

are within the City of Hamilton’s Airport Employment Growth District (AEGD). The AEGD Transportation Master 

Plan (TMP) examines the transportation capacity and links needed to support the AEGD lands, including the 

subject industrial property. This TIS examines the impact and needs of the subject site during a build-out horizon 

of 2030 and a plus five-year horizon of 2035 to ensure an acceptable level of service before the full build-out of 

the AEGD road network. 

The subject lands are designated as Airside Industrial and Airport Prestige Business zones within the AEGD. 

Dickenson Limited Partnership is proposing to develop industrial warehousing, which is a permitted use within 

the prescribed zoning. The total gross floor area (GFA) of the subject development will be approximately 4,281,060 

square feet.  

For the purposes of this study, it has been assumed that the development blocks will only access Arterial 1N – an 

arterial road passing through the subject lands as identified within the AEGD TMP. An EA process for Arterial Road 

1N to service the development blocks is running concurrently to the draft plan of subdivision process. Figure 1 

illustrates the Study Area Context. Figure 2 illustrates the proposed block plan. 

Figure 1: Area Context Plan 
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2 Study Area 
The Study Area will consist of the following intersections: 

- Dickenson Road West at Glancaster Road (Existing) 

- Dickenson Road West at Arterial 1N (Future) 

- Dickenson Road West at Upper James Street (Existing) 

3 Existing Conditions 

3.1 Existing Study Area Road Network 
Glancaster Road 

Glancaster Road is a north-south City of Hamilton minor arterial road with a two-lane rural cross-section. No 

pedestrian or cycling facilities are present within the Study Area. Glancaster Road has a posted speed limit of 50 

km/h north. The City of Hamilton Official Plan maintains a 26.213-metre right-of-way along Glancaster Road within 

the Study Area. 

Dickenson Road West 

Dickenson Road West is an east-west City of Hamilton minor arterial road with a two-lane rural cross-section. No 

pedestrian or cycling facilities are present within the Study Area. Dickenson Road West has a posted speed limit 

of 60 km/h. The City of Hamilton Official Plan maintains a 37-metre right-of-way along Dickenson Road West 

within the Study Area. 

Upper James Street 

Upper James Street is a north-south City of Hamilton major arterial road with a four-lane rural cross-section. No 

pedestrian or cycling facilities are present within the Study Area, and only gravel shoulders are provided. Upper 

James Street has a posted speed limit of 70 km/h north of Dickenson Road West and a posted speed limit of 80 

km/h south of Dickenson Road West. Upper James Street is a designated truck route. The City of Hamilton Official 

Plan maintains a 45-metre right-of-way along Upper James Street within the Study Area. 

3.2 Existing Study Area Intersections 
The existing Study Area intersections have been summarized below:  

Glancaster Road at Dickenson Road West 

The intersection of Dickenson Road West and Glancaster 
Road is an unsignalized, three-legged intersection with all-
way stop-control. The northbound approach consists of a 
shared through / right-turn lane, the southbound approach 
consists of a shared through / left-turn lane, and the 
westbound approach consists of a shared left-turn / right-
turn lane. No turn restrictions are noted at the intersection. 
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Upper James Street at Dickenson Road West / Dickenson 
Road East 

The intersection of Upper James Street at Dickenson Road 
West is a signalized intersection. Both the southbound and 
northbound approaches consist of an auxiliary left-turn 
lane, two through lanes, and an auxiliary right-turn lane. The 
eastbound approach consists of a shared through / left-turn 
lane, and an auxiliary right-turn lane, which is not shown in 
the figure to the right as it was constructed later than the 
most recent aerial image. The westbound approach consists 
of a full-movement lane. Pedestrian signal heads are noted, 
however, no pedestrian crossing facilities are present. No 
turn restrictions are noted at the intersection. 

 

The existing lane configuration of the study area road network is illustrated in Figure 3 below. 

Figure 3: Existing Lane Configuration 

 

3.3 Existing Cycling and Pedestrian Facilities 
There are no existing pedestrian or cycling facilities present within the Study Area. Figure 4 illustrates an excerpt 

of the City of Hamilton Rural Bike Routes, Trails, and Parks Map, highlighting the Study Area cycling facilities.  
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Figure 4: Study Area Cycling Facilities 

       
Source: City of Hamilton Bike Parking and Infrastructure Map – accessed at: 

https://spatialsolutions.maps.arcgis.com/apps/webappviewer/index.html?id=d193513e973f4d44a2647f874967c57e  

Accessed: October 22nd, 2025 

3.4 Existing Transit 
There are two transit routes that service the immediate Study Area - the 27 Upper James and the 20 A-Line 

Express. Within the Study Area, Route 20 operates along Upper James Street, Dickenson Road West, Aeropark 

Drive, Glanair Drive and Airport Road providing services between downtown Hamilton and the John C. Munro 

Hamilton International Airport every 10 to 30 minutes on weekdays. Table 1 summarizes the hours of operation 

for each direction of the service. Route 20 transit stops are located at the intersections of Upper James Street and 

Glanair Drive, Aeropark Boulevard at Dickenson Road West, Aeropark Boulevard at Glanair Drive, Airport Road at 

Homestead Road, The Canadian Warplane Heritage Museum, and the John C. Munro Hamilton International 

Airport. 

Table 1: Route 20 Weekday Operating Schedule 

Route Days of Operation Frequency Direction Hours of Operation 

20 Weekdays 
10 to 30 
minutes 

Northbound 5:25 AM – 12:53 AM (next day) 

Southbound 5:22 AM – 1:45 AM (next day) 

Route 27 operates along Upper James Street, Dickenson Road West, Aeropark Boulevard, and Glanair Drive, 

providing service between downtown Hamilton and the Amazon Fulfillment Centre every 6 to 35 minutes on 

weekdays. Table 2 summarizes the hours of operation for each direction of the service. Route 27 transit stops are 

located at the intersections of Aeropark Boulevard at Dickenson Road West, Aeropark Boulevard at Glanair Drive, 

and at Upper James Street and Glanair Drive. 

SITE 

https://spatialsolutions.maps.arcgis.com/apps/webappviewer/index.html?id=d193513e973f4d44a2647f874967c57e
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Table 2: Route 27 Weekday Operating Schedule 

Route Days of Operation Frequency Direction Hours of Operation 

27 Weekdays 
6 to 35 

minutes 
Northbound 4:25 AM – 1:18 AM (next day) 

Southbound 4:38 AM – 1:52 AM (next day) 

Figure 5 illustrates the transit system map.  

Figure 5: Transit Routes in the Study Area 

 
Source: Excerpt from HSR System Map & Route Directory – accessed at: 

 https://www.hamilton.ca/sites/default/files/2024-12/hsr-system-map-2025.pdf  

Accessed: October 22nd, 2025 

3.5 Existing Peak Hour Travel Demand 
To understand the existing traffic volumes, turning movement counts (TMCs) have been collected for the Study 

Area intersections during the AM and PM peak hours. These TMCs included the counts for vehicles, heavy vehicles, 

pedestrians, and cyclists. Table 3 summarizes the intersection count dates and data source. Appendix A includes 

the turning movement count sheets. 

Table 3: Traffic Count Date 

Intersection Count Date Data Source 

Dickenson Rd W/ E at Upper James St Tuesday, May 9, 2023 Ontario Traffic Inc. 

Glancaster Rd at Dickenson Rd W Tuesday, May 9, 2023 Ontario Traffic Inc. 

Figure 6 illustrates the 2025 Existing horizon traffic volumes at the Study Area intersections. The traffic movement 

counts from 2023 have been grown using a 2% compound annual growth rate (CAGR) to estimate the 2025 

volumes. Additionally, the collected intersection counts also provided existing pedestrian and cyclist demands at 

the Study Area intersections for both AM and PM peak periods. Minimal pedestrian and cyclist volumes were 

noted at the Study Area intersections, which is expected and reflects the lack of active transportation 

infrastructure in the Study Area. To minimize coding null input parameters in Synchro, a value of 5 has been 

assumed for pedestrians and cyclists at all Study Area approaches. 

https://www.hamilton.ca/sites/default/files/2024-12/hsr-system-map-2025.pdf
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Figure 6: 2025 Existing Traffic Counts 

 

4 Future Background Conditions 

4.1 Planning Context 
The subject site is located within the Airport Employment Growth District (AEGD) Secondary Plan in the City of 

Hamilton. The secondary plan establishes a unique land use and planning approach for the employment area 

adjacent to John C. Munro Hamilton International Airport bound by Garner Road / Twenty Road West to the north, 

Upper James Street to the east, Fiddler’s Green Road to the west, and White Church Road West to the south.  

In accordance with this Secondary Plan, a Transportation Master Plan for the Airport Employment Growth District 

was published in 2024. An excerpt from the 2024 AEGD TMP Update is shown in Figure 7 below. 
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Figure 7: 2024 AEGD TMP Update Excerpt  

 
Source: AEGD TMP June 2024 Update – accessed at: 

 https://www.hamilton.ca/sites/default/files/2024-06/aegd-tmp-update-project-report-final-revised-jun2024.pdf 

Accessed: October 22nd, 2025 

Within the Study Area, the 2024 update proposes a new arterial road (Arterial 1N) within the subject development 

lands that connects to Dickenson Road West at the potential location of the Garth Street extension, and at 

Glancaster Road, south of Dickenson Road. Arterial 1N is also indicated to extend west of Glancaster Road and 

ultimately connect to Book Road at Southcote Road. The Arterial Road 1N Class EA process was initiated as part 

of the Draft Plan of Subdivision for the subject site and is running in tandem with the Draft Plan of Subdivision 

process. Through Phase 2 of the EA process, three alignment alternatives of Arterial Road 1N segment between 

Dickeson Road and Glancaster Road were examined and presented for public feedback during Arterial Road 1N 

Open House #1. The preferred alignment carried forward in the EA process is shown in Figure 8 below.  

https://www.hamilton.ca/sites/default/files/2024-06/aegd-tmp-update-project-report-final-revised-jun2024.pdf
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Figure 8: Preferred Alignment of Arterial Road 1N 

 
Source: Arterial Roadway 1N (Dickenson Road West to Glancaster Road) Municipal Class Environmental Assessment – accessed at: 

https://www.cghtransportation.com/planning/Arterial1NEA 

Accessed: October 22nd, 2025 

The 2024 AEGD TMP update recommends a 45-metre ROW arterial roadway, with two vehicular lanes in each 

direction, pedestrian, transit, goods movement, cycling and drainage facilities as shown in Figure 9 below. 

Figure 9: 45.0 Metre Four Lane Arterial Road - Conceptual Cross-section Design -Arterial Road 1N 

 
Source: Excerpt from AEGD TMP June 2024 Update – accessed at: 

https://www.hamilton.ca/sites/default/files/2024-06/aegd-tmp-update-project-report-final-revised-jun2024.pdf 

Accessed: October 22nd, 2025 

This study examines an interim two-lane configuration of the Arterial Road 1N that connects to Dickenson Road 

and Glancaster Road in the case where the development of subject lands proceeds prior to construction of the 

ultimate four-lane right of way identified within the AEGD. The comparison of the trip generation assumptions for 

the subject lands between the AEGD TMP and the study herein is provided in Section 5.1.2. The Future Total traffic 

operations with the interim configuration of Arterial Road 1N is examined in Sections 6.4.3 - 6.4.4.  

https://www.cghtransportation.com/planning/Arterial1NEA
https://www.hamilton.ca/sites/default/files/2024-06/aegd-tmp-update-project-report-final-revised-jun2024.pdf
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The AEGD Transportation Master Plan also outlines several roadway improvements within the Study Area. These 

improvements are currently in their respective preliminary planning phases as they required individual 

environmental assessments and further study. As a result, the exact timings, final configurations, and precise 

alignments of these improvement projects are unknown at this time. The following sections discuss the proposed 

Study Area road improvements outlined in the AEGD Transportation Master Plan. 

4.1.1 Dickenson Road West 
Dickenson Road West is an east-west City of Hamilton minor arterial road within the Study Area. Dickenson Road 

West is anticipated to be widened between Upper James Street and Glancaster Road and extended from 

Glancaster Road to Smith Road. The AEGD TMP 2024 recommends a 45-metre ROW along Dickenson Road West 

be protected to allow for four travel lanes along the roadway as well as active transportation facilities. The 

updated AEGD TMP four-lane arterial road cross-section can be seen in Figure 10. 

Figure 10: Dickenson Road West Conceptual Cross-Section Design 

 
Source: Excerpt from AEGD TMP June 2024 Update – accessed at: 

https://www.hamilton.ca/sites/default/files/2024-06/aegd-tmp-update-project-report-final-revised-jun2024.pdf 

Accessed: October 22nd, 2025 

It is noted that the City of Hamilton has initiated the Municipal Class EA process for Dickenson Road West between 

Upper James Street and Glancaster Road. The existing schedule for the EA does not provide a date for the 

completion of the Environmental Study Report (ESR) or anticipated construction date of the widening. Thus, 

Dickenson Road was conservatively assumed to be a two-lane road in the 2030 and 2035 future background 

horizons for the purposes of this TIS.  

4.1.2 Glancaster Road 
Glancaster Road is a north-south City of Hamilton future minor arterial road north of Arterial Road 1N and south 

of Dickenson Road West, and a minor collector road south of Arterial Road 1N within the Study Area. From Garner 

Road to Dickenson Road West, Glancaster Road is anticipated to have capacity reduced from a four-lane to a two-

lane cross-section, and be upgraded from a two-lane to a four-lane cross-section south of Dickenson Road West 

and Arterial Road 1N. Glancaster Road will also be reconstructed south of Arterial Road 1N. The AEGD TMP 2024 

recommends a 36-metre ROW along Glancaster Road be protected for north of Arterial Road 1N in order to allow 

for four travel lanes along the roadway as well as active transportation facilities. A 30-metre ROW for Glancaster 

Road south of Arterial Road 1N is recommended. As part of the ongoing update to the AEGD TMP, conceptual 

right-of-way cross-sections have been provided by City staff for use. The conceptual cross-sections of Glancaster 

Road between Dickenson Road and Arterial 1N as well as south of Arterial 1N are shown in Figure 11 and Figure 

12, respectively.  

https://www.hamilton.ca/sites/default/files/2024-06/aegd-tmp-update-project-report-final-revised-jun2024.pdf
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Figure 11: Glancaster Road Conceptual Cross-Section Design – Dickenson Road to Arterial 1N 

 
Source: AEGD TMP June 2024 Update – accessed at: 

https://www.hamilton.ca/sites/default/files/2024-06/aegd-tmp-update-project-report-final-revised-jun2024.pdf 

Accessed: October 22nd, 2025 

Figure 12: Glancaster Road Conceptual Cross-Section Design – South of Arterial 1N 

 
Source: AEGD TMP June 2024 Update – accessed at: 

https://www.hamilton.ca/sites/default/files/2024-06/aegd-tmp-update-project-report-final-revised-jun2024.pdf 

Accessed: October 22nd, 2025  

Since the timing of Glancaster Road widening is unknown, it was not included in the analysis herein to develop a 

more conservative scenario. As Glancaster Road is widened in the future, the traffic conditions are expected to 

improve as a result of increased capacity. 

4.1.3 Planned Transit and Active Transportation Improvements 
Currently, information regarding future transit and active transportation improvements within the Study Area is 

limited. The Conceptual Transit Network Map in the AEGD Secondary Plan shows potential future transit routes 

along Dickenson Road West, Glancaster Road, and Arterial Road 1N. The map is shown in Figure 13. No trails have 

been detailed to date. The draft cross-sections developed and presented to the public for the AEGD TMP update 

include pedestrian and cycling facilities for the 30-metre collector roadway, the 36-metre arterial roadway, and 

the 45-metre arterial roadway. As such, pedestrian and cycling facilities will be present within the Study Area road 

network. 

https://www.hamilton.ca/sites/default/files/2024-06/aegd-tmp-update-project-report-final-revised-jun2024.pdf
https://www.hamilton.ca/sites/default/files/2024-06/aegd-tmp-update-project-report-final-revised-jun2024.pdf
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Figure 13: AEGD Secondary Plan Transit and Trails Map Excerpt 

 
Source: Urban Hamilton Official Plan: Airport Employment Growth District Secondary Plan, Conceptual Transit Network Map, June 2024 – 

accessed at: https://www.hamilton.ca/sites/default/files/2023-11/aegd-tmp-update-mapping-conceptual-transit-network.pdf  

Accessed on: October 22nd, 2025 

Information regarding future cycling facilities can be found in the City of Hamilton Transportation Master Plan, 

specifically, the Active Transportation Network from the 2024 updated TMP. The planned cycling facilities for 

Dickenson Road West, Glancaster Road, and Arterial Road 1N are consistent with information found in the AEGD 

for road-way classification as illustrated in Figure 19 below. Additionally, a planned future multi-use trail along 

Upper James Street is noted. 

Figure 19: 2024 Active Transportation Network, City of Hamilton Transportation Master Plan 

 
Source: City of Hamilton Transportation Master Plan: Active Transportation Network, June 2024 – accessed at 

https://www.hamilton.ca/sites/default/files/2023-11/aegd-tmp-update-mapping-active-transportation-network.pdf 

Accessed on: October 22nd, 2025 

 

SITE 

SITE 

https://www.hamilton.ca/sites/default/files/2023-11/aegd-tmp-update-mapping-conceptual-transit-network.pdf
https://www.hamilton.ca/sites/default/files/2023-11/aegd-tmp-update-mapping-active-transportation-network.pdf
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4.2 Background Growth 
A compound annual growth rate (CAGR) of 2% has been applied to the base 2025 horizon volumes for all 

movements to estimate the growth in background traffic traveling through the Study Area.  

4.3 Future Background Traffic Volumes 
Combining the background traffic growth and the existing 2025 traffic volumes, the 2030 Future Background 

traffic volumes and the 2035 Future Background traffic volumes were projected. Figure 14 and Figure 15 illustrate 

the Future Background traffic volumes. 

Figure 14: 2030 Future Background Traffic Volumes 
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Figure 15: 2035 Future Background Traffic Volumes 

 

5 Future Total Conditions 

5.1 Trip Generation 

5.1.1 Proposed Development  
In the previous submission, the ITE Trip Generation Manual 11th Edition was reviewed to determine the 

appropriate trip generation rate equations for the proposed land uses. As the latest ITE Trip Generation Manual 

12th Edition has become available, the trip generation will be updated accordingly using the most recent data. 

The Industrial (Warehousing) land use (ITE LUC 150) was used to estimate trips for the facility based on the gross 

floor area of the facility. Based on the average gross floor area to lot area ratio of five similar industrial sites in 

Hamilton, the gross floor area of the subject site is estimated to be 4,281 thousand square feet for the full built-

out scenario.  

Table 4 summarizes the ITE Trip Generation Equations and directional splits for each land use, and Table 5 

summarizes the average trip generation rates and directional splits. The associated land use information pages 

from the ITE Trip Generation Manual are included in Appendix B. Fitted curve equations have been used where 

available with more than 20 data points, according to the selection process provided in the ITE Trip Generation 

Manual. Where a fitted curve equation was not available, the average rate was used instead to determine the trip 

generation. 
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Table 4: ITE Fitted Curve Equations and Directional Splits 

Land Use (LUC) Trip Type 
AM Peak hour PM Peak Hour 

Equation In % Out % Equation In % Out % 

Industrial 
(Warehousing) 

(150) 

All 
Vehicles 

𝑻 = 𝟎. 𝟏𝟎(𝑿) + 𝟏𝟑. 𝟒𝟑 77% 23% 𝑻 = 𝟎. 𝟏𝟏(𝑿) + 𝟏𝟗. 𝟔𝟐 28% 72% 

Table 5: ITE Average Trip Generation Rates and Directional Splits 

Land Use (LUC) Trip Type 

AM Peak hour PM Peak Hour 

Vehicle Trip Rate 
/ 1000 SF 

In % Out % 
Vehicle Trip Rate 

/ 1000 SF 
In % Out % 

Industrial 
(Warehousing) 

(150) 

All Vehicles 0.12 77% 23% 0.15 28% 72% 

Trucks 0.02 52% 48% 0.02 53% 47% 

LUC – Land Use Code 

Based on the average trip rates above, the total site trip generation during the weekday AM peak hour and the 

weekday PM peak hour are summarized in Table 6. 

Table 6: Total Trip Generation 

Built-Out Scenario Trip Type 
AM Peak Hour PM Peak Hour 

In Out Total In Out Total 

Full Build-Out 
4,281 thousand SF 

All Vehicles 340 102 442 137 353 491 

Trucks 45 41 86 45 41 86 

Autos 295 61 356 92 312 405 

As shown in Table 6, the resulting number of projected new two-way vehicle trips is approximately 442 vehicles 

per hour during weekday AM peak hour and 491 vehicles per hour during weekday PM peak hour. 

To develop a more conservative analysis, no modal split trip reductions for non-passenger vehicle trips were 

applied in the analysis. However, given that Arterial Road 1N is proposed as a multi-modal corridor, some vehicle 

trips are likely to shift to alternative modes in the future, resulting in a reduction of the projected auto demand. 

The distribution of the projected truck and passenger vehicle trips entering and exiting the subject site was 

determined based on the knowledge of the Study Area and the surrounding region. The resulting distribution for 

passenger vehicles and trucks is summarized in Table 7 and Table 8 below. 

Table 7: Passenger Vehicle Trip Distribution 

To/From % of Auto Trips 

North via Dickenson-Upper James 45% 

North via Glancaster  25% 

North via Dickenson-Glancaster 20% 

South via Dickenson-Upper James 10% 

Table 8: Truck Trip Distribution 

To/From % of Truck Trips 

Niagara Falls via Upper James (North of Dickenson) 10% 

Greater Toronto Area via Upper James (North of Dickenson) 40% 

Greater Toronto Area via Upper James (South of Dickenson) 30% 

Windsor via Upper James (South of Dickenson) 20% 
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The passenger vehicle trips to the site are expected to be made by employees working at the proposed 

development. As a result, the majority of the passenger vehicle trips are expected to come from and go to the 

north of the proposed site, due to the location of existing residential developments within the City of Hamilton 

and its vicinities. To the north of the proposed site, downtown Hamilton and the GTA are expected to generate 

the majority of the trips from and to the site; to the south of the proposed site, a few small townships are expected 

to have a minor contribution to the total trips. As a result, approximately 90% of the trips are expected to come 

from or go to the north, while 10% are going to or from the south. For the northbound trips, Glancaster Road and 

Upper James Streets are the two routes available to drivers. Glancaster Road is expected to reduce the capacity 

issues of Upper James Street, given the proposed road widening project that is expected to be completed by the 

time when the subject site becomes operational. As a result, the northbound trips are expected to distribute mor 

evenly between Glancaster Road and Upper James Street. 

The proposed development is a warehouse facility potentially supplied through the Hamilton Airport, which is 

expected to serve the Golden Horseshoe region upon completion. As a result, trucks are expected to serve three 

major directions, including to and from the Greater Toronto Area (GTA) to the north, the Brantford-London-

Windsor corridor to the southwest, and the St. Catharines-Niagara Falls region to the east. Among these major 

destinations, the bulk of deliveries are expected to serve locations in the GTA, given it is the population center of 

the region. 

As a result, it is expected that approximately 70% of the total truck trips will be bound to or originate from the 

GTA. Within this portion of truck trips, 30% are expected to access highways via Upper James Street south of the 

Dickenson Road, while the remaining 40% are expected to do so via Upper James Street north of the Dickenson 

Road. The slightly higher allocation for the northern leg of Upper James Street is to account for the trips that serve 

downtown Hamilton. Brantford, London, and Windsor are estimated to contribute 20% of the total truck trips, 

and another 10% is expected to serve the St. Catharines and Niagara Falls region, based on the population of the 

respective municipalities. Since within the most recent AEGD update, the Glancaster Road was not a designated 

truck route, all truck trips are assigned to Upper James Street en route to their destinations. The final trip 

assignment and volumes for the Study Area are shown in Figure 16 through Figure 20 below. 
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Figure 16: Site Car Trip Assignment 

 

Figure 17: Site Truck Trip Assignment 
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Figure 18: Site Car Trip Volumes 

 

Figure 19: Site Truck Trip Volumes 
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Figure 20: Site Total Trip Volumes 

 

5.1.2 Proposed Development vs AEGD Trip Generation 
The trip generation methodology has been updated from the previous EMME-based forecasts to a site-based 

analysis approach, as more site-specific knowledge has become available. The change in analysis approach 

affected the trip generation outcome by changing three aspects of the analysis: the land use category, the gross 

floor area, and the employment forecast for the site. As a result, the updated methodology provides a lower but 

more accurate representation of the site generated traffic. 

The Hamilton Airport Employment Growth District Transportation Master Plan (AEGD TMP) 2024 update considers 

trip generation based on land use, land size, and established employment densities outlined within the plan. The 

development land of the proposed project is designated as Airside Industrial Zone and Airport Prestige Business 

Zone in the AEGD. The permitted uses under these zoning designations include airport storage, maintenance, 

operation, waste processing and catering facilities, as well as convention centres, transportation terminals, 

industrial offices, and hospitality industry. Previously, without project-specific information, the highest trip-

generating land-use was selected to develop the most conservative analysis and therefore may be higher than in 

reality. As some design details have become available, it is identified that the desired purpose of the development 

better aligns with that of a general industrial warehouse facility. As a result, the industrial (warehousing) land use 

in the ITE Trip Generation Manual was used, resulting in fewer trips generated by the proposed development. 

Additionally, it is noted that the EMME volumes assume 98.21 net hectares (10,571.24 thousand SF) of airside 

industrial and airport prestige land within the subject development. However, as previously mentioned, only 

4,281.06 thousand SF of land will actually be developed for the proposed use. The EMME volumes therefore 

represent a conservative volume scenario at Study Area intersections, and volumes would be significantly lower 

in reality than what is assumed initially. Furthermore, the original employment forecast was also based on the 

98.21-hectare GFA assumption, which resulted in 3,653 employees estimated to be employed on site. Using the 

updated square footage as mentioned above, it is estimated that only 176 employees will be working on site for 
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a typical facility of similar size, resulting in further reduction of trip generation estimates. For the reasons stated 

above, it is concluded that with the changes in methodology and availability of updated site information, the new 

estimates produce more accurate trip generation results than the EMME model. 

5.2 Future Total Traffic Volumes 
The projected site trip generation has been combined with the 2030 and 2035 Future Background traffic to 

estimate the Future Total traffic volumes for the respective time horizons. The 2030 Future Total intersection 

volumes are shown in Figure 21 and the 2035 Future Total intersection volumes are shown in Figure 22. 

Figure 21: 2030 Future Total Trip Volumes 
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Figure 22: 2035 Future Total Trip Volumes 

 

6 Operational Analysis 

6.1 Operational Analysis Parameters 
To understand the existing operational characteristics of the Study Area intersections, a Synchro model has been 

created using Trafficware’s Synchro (Version 11) and the City of Hamilton’s Traffic Impact Study Guidelines. The 

Synchro model has been coded using City of Hamilton’s Transportation Assessment Guidelines (2024) and is based 

on information gathered from aerial photos, existing signal timing plans, and existing turning movement counts.  

The Synchro model has been coded using the existing traffic signal timing data provided by the City of Hamilton 

which can be found in Appendix C. Heavy Vehicle percentages (HV%) have been calculated for each movement 

based on the existing heavy vehicle volumes for the Study Area intersections in the existing analysis horizons. Any 

HV% calculated to be less than 2% was entered as 2% in Synchro to ensure a conservative analysis. Heavy Vehicle 

percentage calculations can be found in Appendix D. 

Pedestrian volumes have been provided for the Study Area intersections with turning movement count 

information. The provided turning movement counts indicate that the existing intersections within the Study Area 

have low pedestrian and cyclist volumes. Therefore, conservative volume assumptions of 5 pedestrians/h and 5 

cyclists/h have been used for each intersection leg. Turning lane storage lengths have been rounded down to the 

closest five meters. 

HCM 2000 methodology was used to determine signalized intersection LOS, v/c ratios, and delay. Synchro/ICU 

methodology was used to determine the 95th percentile queues. The unsignalized intersection LOS was 

determined using HCM 2010 methodology. HCM 2000 LOS criteria for signalized intersections and HCM 2010 

criteria for unsignalized intersections are listed in Table 9 and Table 10 respectively. 
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Table 9: HCM 2000 Level of Service Criteria for Signalized Intersections 

Level of Service Average Control Delay (Seconds/Vehicle) 

A ≤10 

B >10 – 20 

C >20 – 35 

D >35 – 55  

E >55 – 80  

F >80 

Table 10: HCM 2010 Level of Service Criteria for Unsignalized Intersections 

Level of Service Average Control Delay (Second/Vehicle) 

A 0 – 10  

B >10 – 15  

C >15 – 25  

D >25 – 35  

E >35 – 50  

F >50 

Criteria for critical movements and critical intersections for both signalized and unsignalized intersections will be 

considered as outlined by the City of Hamilton’s Transportation Assessment Guidelines (2024). Critical movements 

for signalized intersections are defined as through movements or shared through/turning movements with V/C 

ratios of 0.85 or greater, exclusive turning movements with V/C ratios of 0.90 or greater, and individual 

movements with 95th percentile queues that exceed available turning lane storage. Critical movements for 

unsignalized intersections are defined as average delay per vehicle or individual movements presenting at LOS D 

or greater, and individual movements with 95th percentile queues that exceed available turning lane storage. 

6.2 Traffic Warrants 

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

warrants, applicable Study Area intersections were reviewed. A summary of the traffic control signal warrant 

analysis for currently unsignalized intersections under future background conditions can be found in Table 11. 

Traffic control warrant sheets have been included in Appendix E. 

Table 11: 2030 Future Total Signalization Warrant Summary 

Intersection Horizon Warranted? 

Glancaster Road & Dickenson Road West 

2030 Future Total 

No 

Arterial Road 1N & Dickenson Road West No 

Arterial Road 1N & Glancaster Road No 

Glancaster Road & Dickenson Road West 

2035 Future Total 

No 

Arterial Road 1N & Dickenson Road West No 

Arterial Road 1N & Glancaster Road No 

As shown above in Table 11, the projected 2030 and 2035 future total horizon traffic volumes for the Study Area 

intersections do not meet the OTM Book 12 warrants for signalization. However, a traffic signal will be 

implemented at the Dickenson Road at Arterial Road 1N intersection, designed for the existing lane configuration. 

This was considered appropriate to ease traffic patterns into the eventual road widening that will constitute a 

major intersection in the ultimate condition. As such, the intersections of Dickenson Road West at Arterial 1N will 

have signalization for both future total horizons, the intersection of Glancaster Road at Arterial 1N will have stop 



   9451 Dickenson Road Transportation Impact Study 

  Page 21 

control on the minor approach, and the intersection of Dickenson Road West at Glancaster Road will remain under 

all way stop control.  

Amber Clearance, All Red Clearance, Walk, and Flash Don’t Walk times were calculated using the methodology 

provided in OTM Book 12-Traffic Signals. It was assumed that pedestrian actuation would be implemented at the 

intersection of Dickenson Road West at Arterial 1N based the future purpose as a major intersection. Additionally, 

at the intersection of Dickenson Road West at Arterial 1N a protected-permissive phasing for the westbound left 

movement was assumed to mitigate the impacts of the site on the maintained two-lane road configuration in the 

interim condition prior to the road widening. 

6.2.2 Left Turn Warrant & Design Criteria 
Left-turn lane warrants for unsignalized intersections were examined at the intersection of Arterial Road 1N and 

Dickenson Road West for the 2030 and 2035 total future horizons. To determine if a left-turn lane is warranted, 

the MTO Geometric Design Standards for Ontario Highways, Section E, left-turn lane warrant nomographs were 

examined. 

A westbound left-turn lane was found to be warranted during the 2030 and 2035 future total horizons with a full 

build-out. Left-turn lane warrants have been provided in Appendix F. 

Using Transportation Association of Canada’s Geometric Design Guide for Canadian Roads (TAC) the storage, 

parallel lane, and taper lengths were determined for a 70 km/h design speed (60 km/h posted speed). For the 

purposes of determining the taper length it was assumed that this left-turn lane would be constructed as a left-

turn on the right side of the centreline with a 3.5 metre turning lane width. The storage length was calculated 

based on the following formula (TAC Formula 9.14.1): 

𝑆 =  
𝑁𝐿

30
 

Where: 

𝑆 = 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 𝐿𝑒𝑛𝑔𝑡ℎ (𝑚) 

𝑁 = 𝐷𝑒𝑠𝑖𝑔𝑛 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡𝑢𝑟𝑛𝑖𝑛𝑔 𝑣𝑒ℎ𝑖𝑐𝑙𝑒𝑠 (
𝑣

ℎ
) 

𝐿 = 𝐿𝑒𝑛𝑔𝑡ℎ (𝑚)𝑜𝑐𝑐𝑢𝑝𝑖𝑒𝑑 𝑏𝑦 𝑒𝑎𝑐ℎ 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 = 6 𝑚  

To account for the industrial nature of the proposed development, and thus the expected truck traffic which 

required more space, the above calculation was completed using both passenger car and truck traffic values which 

were then added to result in a final value. 

The braking distance was calculated based on TAC Formula 2.5.1 and reduced by two thirds of the proposed taper 

length: 

𝑑𝑏 = 0.039
𝑉2

𝑎
−

2

3
∗ 𝑑𝑡  

Where: 

𝑑𝑏 = 𝐵𝑟𝑎𝑘𝑖𝑛𝑔 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑚) 

𝑉 = 𝐷𝑒𝑠𝑖𝑔𝑛 𝑆𝑝𝑒𝑒𝑑 (𝑘𝑚
ℎ⁄ ) 

𝑎 = 𝐷𝑒𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 (𝑚
𝑠2⁄ ) = 3.4 𝑚

𝑠2⁄  

𝑑𝑏 = 𝑇𝑎𝑝𝑒𝑟 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑚) 
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The resulting preliminary storage and taper lengths for the westbound left-turn lane warranted for the 2030 and 

2035 future total volumes at Arterial Road 1N and Dickenson Road West are summarized in Table 12. 

Table 12: 2030 and 2035 Arterial Road 1N and Dickenson Road West - Preliminary Design Criteria 

Design 
Standard 

Design Speed Storage Parallel Lane Taper Ratio Taper  
Total Lane 

Length 

TAC 70 km/h 90 m 25 m 15:1 55 m 170 m 

While these auxiliary turning lanes are warranted, they will only be implemented at a later stage. Periodic 

monitoring of the site and operations as the development is built out is recommended. 

6.2.3 Intersection Design 
Although a left-turn lane was found to be warranted within the timeframe analyzed in this study, it will not be 

implemented in the analysis and will have to be monitored for its necessity. Dickenson Road currently does not 

have the right of way available to accommodate the auxiliary lane, however it is forecasted that this roadway will 

be reconstructed to a four-lane cross section, including the left-turn lane, by the City of Hamilton in the coming 

years. Therefore in the interim, Dickenson Road at Arterial 1N and Glancaster Road at Arterial 1N will be designed 

and constructed to operate with a shared through/turn lane to access Arterial Road 1N, which has been the basis 

for this analysis. Additionally, Arterial Road 1N will be designed to have adequate road width for a four-lane road 

but will be restricted to two turning lanes at each intersection in the interim. The proposed lane configuration of 

the Study Area is shown in Figure 23 below. 

Figure 23: Future Lane Configuration 
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6.3 Existing Conditions Operational Analysis 

6.3.1 Existing Auto Mode Performance 
Table 13 summarizes the operational analysis for the 2025 existing conditions in both the AM and PM peak 

periods. Table 14 summarizes the 95th percentile queue of each movement for the 2025 existing conditions. 

Existing Synchro worksheets are included in Appendix G. 

Table 13: 2025 Existing Conditions Operational Analysis 

Intersection Mvmnt 
AM Peak Hour PM Peak Hour 

LOS V/C Del (s) LOS V/C Del. (s) 

Glancaster Road 
& Dickenson 
Road West 

(Unsignalized) 

WBL/R A 0.08 7 A 0.16 8 

SBL/T A 0.17 8 A 0.25 9 

NBT/R A 0.01 7 A 0.01 8 

Overall A - 8 A - 8 

Upper James 
Street & 

Dickenson Road 
East/West 
(Signalized) 

EBL/T C 0.38 34 C 0.52 34 

EBR C 0.02 31 C 0.10 30 

WBL/T/R C 0.45 35 C 0.55 35 

NBL A 0.08 5 A 0.20 8 

NBT A 0.44 7 A 0.52 8 

NBR A 0.02 5 A 0.07 5 

SBL A 0.05 5 A 0.19 8 

SBT A 0.35 6 A 0.57 9 

SBR A 0.04 5 A 0.05 5 

Overall A 0.44 10 B 0.57 12 

Table 14: 2025 Existing Conditions Queue Lengths  

Intersection Mvmnt Storage (m) AM Q (95th) PM Q (95th) 

Glancaster Road & 
Dickenson Road West 

(Unsignalized) 

NBL/R N/A 0 0 

WBL/T N/A 2 5 

SBT/R N/A 5 8 

Upper James Street & 
Dickenson Road 

East/West (Signalized) 

EBL/T 70 25 38 

EBR N/A 6 12 

WBL/T/R N/A 33 44 

NBL 55 9  12 

NBT N/A 100 121 

NBR 10 6 14 

SBL 100 6 14 

SBT N/A 73 141 

SBR 20 7 9 

As shown above, the intersection of Glancaster Road at Dickenson Road West and Upper James Street at 

Dickenson Road East/West both function with acceptable V/C ratios and 95th percentile queues that can be 

accommodated by available storage lanes. No critical movements were noted. 

6.4 Future Horizon Operation Analysis 

6.4.1 2030 Future Background Operational Analysis 
By adding growth impacts to the existing traffic volumes on the Study Area’s Road network, the 2030 Future 

Background analysis horizon was assessed. Signal timing splits were optimized at signalized Dickenson-Upper 

James intersection. The 2030 Future Background operational analysis is shown in Table 15 and Table 16 

summarizes the 95th percentile queue of each movement for the 2030 future conditions during both the AM and 

PM peak periods. Synchro worksheets for this analysis can be found in Appendix H. 
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Table 15: 2030 Future Background Conditions Operational Analysis 

Intersection Mvmnt 
AM Peak Hour PM Peak Hour 

LOS V/C Del (s) LOS V/C Del. (s) 

Glancaster Road 
& Dickenson 
Road West 

(Unsignalized) 

NBT/R A 0.02 7 A 0.01 8 

WBT/R A 0.09 7 A 0.18 8 

SBL/T A 0.19 8 A 0.28 9 

Overall A - 8 A - 9 

Upper James 
Street & 

Dickenson Road 
West/ East 
(Signalized) 

EBL/T C 0.41 34 C 0.55 35 

EBR C 0.03 30 C 0.12 29 

WBL/T/R C 0.49 35 D 0.62 37 

NBL A 0.09 6 B 0.28 11 

NBT A 0.49 8 A 0.58 10 

NBR A 0.03 5 A 0.08 6 

SBL A 0.07 5 A 0.26 9 

SBT A 0.39 7 B 0.64 10 

SBR A 0.04 5 A 0.06 6 

Overall B 0.49 10 B 0.63 13 

Table 16: 2030 Future Background Conditions Queue Lengths 

Intersection Mvmnt Storage (m) AM Q (95th) PM Q (95th) 

Glancaster Road & 
Dickenson Road West 

(Unsignalized) 

NBT/R N/A 0 0 

WBT/R N/A 2 5 

SBL/T N/A 5 8 

Upper James Street & 
Dickenson Road East/ 

West (Signalized) 

EBL/T 70 27 42 

EBR N/A 7 14 

WBL/T/R N/A 37 49 

NBL 55 10 16 

NBT N/A 115 141 

NBR 10 6 15 

SBL 100 6 16 

SBT N/A 83 166 

SBR 20 8 10 

As shown above, the Study Area intersections operate with acceptable V/C ratios and storage lanes that 

accommodate the 95th percentile queue lengths in the 2030 future background analysis horizon. No critical 

movements are noted, and no over-capacity movements are noted. 

6.4.2 2035 Future Background Operational Analysis 
By adding growth impacts to the existing traffic volumes on the Study Area’s road network, the 2035 Future 

Background analysis horizon was assessed. Signal timing splits were optimized at signalized Dickenson-Upper 

James intersection. The 2035 Future Background operational analysis is shown in Table 17 and Table 18 

summarizes the 95th percentile queue of each movement for the 2030 future conditions during both the AM and 

PM peak periods. Synchro worksheets for this analysis can be found in Appendix I. 

Table 17: 2035 Future Background Conditions Operational Analysis 

Intersection Mvmnt 
AM Peak Hour PM Peak Hour 

LOS V/C Del (s) LOS V/C Del. (s) 

Glancaster Road 
& Dickenson 
Road West 

(Unsignalized) 

NBT/R A 0.02 7 A 0.02 8 

WBT/R A 0.10 7 A 0.20 8 

SBL/T A 0.21 9 A 0.31 10 

Overall A - 8 A - 9 
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Intersection Mvmnt 
AM Peak Hour PM Peak Hour 

LOS V/C Del (s) LOS V/C Del. (s) 

Upper James 
Street & 

Dickenson Road 
West/ East 
(Signalized) 

EBL/T C 0.46 34 D 0.61 37 

EBR C 0.03 30 C 0.14 29 

WBL/T/R C 0.53 35 D 0.69 40 

NBL A 0.12 6 B 0.41 18 

NBT A 0.55 9 B 0.64 11 

NBR A 0.03 5 A 0.09 6 

SBL A 0.10 6 B 0.37 14 

SBT A 0.44 8 B 0.71 12 

SBR A 0.05 5 A 0.06 6 

Overall B 0.54 11 B 0.71 14 

Table 18: 2035 Future Background Conditions Queue Lengths 

Intersection Mvmnt Storage (m) AM Q (95th) PM Q (95th) 

Glancaster Road & 
Dickenson Road West 

(Unsignalized) 

NBT/R N/A 0 0 

WBT/R N/A 2 5 

SBL/T N/A 6 10 

Upper James Street & 
Dickenson Road East/ 

West (Signalized) 

EBL/T 70 30 47 

EBR N/A 7 15 

WBL/T/R N/A 40 55 

NBL 55 11 #25 

NBT N/A 133 166 

NBR 10 7 17 

SBL 100 7 22 

SBT N/A 94 198 

SBR 20 9 11 

Notes: # - 95% percentile queue exceeds available storage length 

As shown above, the Study Area intersections generally operate with acceptable V/C ratios and storage lanes that 

accommodate the 95th percentile queue lengths in the 2035 future background analysis horizon. It has been noted 

that the northbound left movement at the intersection of Upper James Street and Dickenson Road is longer than 

what is presented. However, as there is residual storage space available the northbound thorough volumes are 

potentially blocking the northbound left queues from entering the northbound left lane. Despite this, as delays, 

level of service, and V/C ratios are acceptable, no mitigations have been proposed. 

6.4.3 2030 Future Total Operational Analysis 
The projected site auto trip generation has been combined with the 2030 Future Background traffic to estimate 

the 2030 Future Total traffic volumes. Signal timing splits have been optimized at all intersections. The 

intersections have been analyzed based on the identified signal control and intersection configurations in Section 

6.2.1 and Section 6.2.3, respectively. The 2030 Future Total operational analysis can be seen in Table 19 and Table 

20 summarizes the 95th percentile queue of each movement for the 2030 future conditions during both the AM 

and PM peak periods. Synchro worksheets for the 2030 Future Total horizon analysis can be found in Appendix J. 

Table 19: 2030 Future Total Conditions Operational Analysis 

Intersection Mvmnt 
AM Peak Hour PM Peak Hour 

LOS V/C Del (s) LOS V/C Del. (s) 

Glancaster Road 
& Dickenson 
Road West 

(Unsignalized) 

NBT/R A 0.04 8 A 0.13 8 

WBT/R A 0.11 8 A 0.27 9 

SBL/T A 0.36 10 B 0.35 10 

Overall A - 9 A - 9 
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Intersection Mvmnt 
AM Peak Hour PM Peak Hour 

LOS V/C Del (s) LOS V/C Del. (s) 

Upper James 
Street & 

Dickenson Road 
West/ East 
(Signalized) 

EBL/T C 0.59 32 D 0.89 51 

EBR C 0.06 25 C 0.10 22 

WBL/T/R C 0.41 28 C 0.46 26 

NBL A 0.32 8 E 0.82 60 

NBT A 0.54 10 B 0.71 19 

NBR A 0.03 6 B 0.09 11 

SBL B 0.08 11 C 0.42 28 

SBT B 0.52 14 D 0.93 36 

SBR B 0.23 12 B 0.17 16 

Overall B 0.58 14 C 0.92 29 

Arterial Road 1N 
& Glancaster 

Road 
(Unsignalized) 

NBT/R - - - - - - 

SBL/T A 0.05 7 A 0.02 7 

WBL A - 0 A - 0 

WBR A 0.02 9 A 0.08 9 

Overall A - 6 B - 7 

Arterial Road 1N 
& Dickenson 
Road West 
(Signalized) 

NBL C 0.02 21 B 0.08 15 

NBR C 0.08 22 B 0.18 16 

EBT/R B 0.29 19 C 0.42 28 

WBL/T B 0.59 17 C 0.68 28 

Overall B 0.40 18 C 0.43 23 

Table 20: 2030 Future Total Conditions Queue Lengths 

Intersection Mvmnt Storage (m) AM Q (95th) PM Q (95th) 

Glancaster Road & 
Dickenson Road West 

(Unsignalized) 

NBT/R N/A 1 3 

WBT/R N/A 3 8 

SBL/T N/A 12 12 

Upper James Street & 
Dickenson Road East/ 

West (Signalized) 

EBL/T 70 36 #102 

EBR N/A 6 11 

WBL/T/R N/A 31 45 

NBL 55 18 #33 

NBT N/A 117 144 

NBR 10 6 15 

SBL 100 8 #24 

SBT N/A 102 #219 

SBR 20 35 20 

Arterial Road 1N & 
Glancaster Road 
(Unsignalized) 

WBL N/A 0 0 

WBR N/A 0 2 

NBT/R N/A - - 

SBL/T N/A 2 0 

Arterial Road 1N & 
Dickenson Road West 

(Signalized) 

NBL N/A 7 21 

NBR N/A 11 18 

EBT/R N/A 58 65 

WBT/L N/A 45 41 

Note: # - 95% percentile queue exceeds available storage length 

The operational analysis at the Study Area intersections in the 2030 future total analysis horizon shows that the 

intersection of Dickenson Road West and Glancaster Road operates well during the peak hours with no critical 

capacity movements noted. The access intersections of Arterial Road 1N at Dickenson Road West and Arterial 

Road 1N at Glancaster Road also operate well during the peak hours with no critical capacity movements noted.  

The intersection of Upper James Street and Dickenson Road East/West operates well in the AM peak hour, with a 

95th percentile queue only exceeding the available storage length for the southbound right movement. There are 

critical movements noted in the PM peak hour for Upper James Street and Dickenson Road East/West at the 
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eastbound through/left and southbound through lanes where the v/c ratio approaches capacity. Additionally, the 

95th percentile queues of the eastbound shared through/left, northbound right, southbound through, and 

southbound right movements exceed the available storage length despite optimized split patterns and increased 

cycle length. In the PM peak hour, the queues of the northbound left and southbound left movements at the 

intersection of Upper James Street and Dickenson Road are also noted to be longer than what is presented. 

However, as there is residual storage space available the northbound and southbound thorough volumes are 

potentially blocking the northbound left queues from entering the northbound left lane. 

However, with the implemented widening of Dickenson Road East/West to a four-lane cross-section, conditions 

are expected to improve. It is also important to note that such conditions are temporary considering the ongoing 

development of the AEGD road network. As the network is further built out, additional routes to the highway and 

nearby communities will be introduced, reducing the pressures of the intersection of Dickenson Road at Upper 

James Street. Thus, no mitigation measures have been proposed for this scenario aside from the signal split 

adjustments and increased cycle length.  

6.4.4 2035 Future Total Operational Analysis 
The projected site auto trip generation has been combined with the 2035 Future Background traffic to estimate 

the 2035 Future Total traffic volumes. Signal timing splits have been optimized at all intersections. The 

intersections have been analyzed based on the identified signal control and intersection configurations in Section 

6.2.1 and Section 6.2.3, respectively. The 2035 Future Total operational analysis can be seen in Table 21 and Table 

22 summarizes the 95th percentile queue of each movement for the 2035 future conditions during both the AM 

and PM peak periods. Synchro worksheets for the 2035 Future Total horizon analysis can be found in Appendix K. 

 Table 21: 2035 Future Total Conditions Operational Analysis 

Intersection Mvmnt 
AM Peak Hour PM Peak Hour 

LOS V/C Del (s) LOS V/C Del. (s) 

Glancaster Road 
& Dickenson 
Road West 

(Unsignalized) 

NBT/R A 0.04 8 A 0.13 9 

WBT/R A 0.12 8 A 0.30 9 

SBL/T A 0.39 10 B 0.39 11 

Overall A - 9 A - 10 

Upper James 
Street & 

Dickenson Road 
West/ East 
(Signalized) 

EBL/T C 0.63 34 E 0.94 67 

EBR C 0.07 25 C 0.14 25 

WBL/T/R C 0.45 28 C 0.56 31 

NBL A 0.38 9 E 0.87 78 

NBT B 0.60 11 C 0.77 22 

NBR A 0.03 6 B 0.11 12 

SBL B 0.11 11 D 0.64 53 

SBT B 0.57 15 D 1.00 52 

SBR B 0.24 12 B 0.19 18 

Overall B 0.64 14 D 0.98 39 

Arterial Road 1N 
& Glancaster 

Road 
(Unsignalized) 

NBT/R - - - - - - 

SBL/T A 0.05 7 A 0.02 7 

WBL A - 0 A - 0 

WBR A 0.02 9 A 0.08 9 

Overall A - 6 B - 7 

Arterial Road 1N 
& Dickenson 
Road West 
(Signalized) 

NBL C 0.02 22 B 0.09 16 

NBR C 0.08 23 B 0.18 17 

EBT/R B 0.30 18 C 0.43 26 

WBL/T B 0.59 16 C 0.67 26 

Overall B 0.42 18 C 0.44 23 
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Table 22: 2035 Future Total Conditions Queue Lengths 

Intersection Mvmnt Storage (m) AM Q (95th) PM Q (95th) 

Glancaster Road & 
Dickenson Road West 

(Unsignalized) 

NBT/R N/A 1 3 

WBT/R N/A 3 9 

SBL/T N/A 14 14 

Upper James Street & 
Dickenson Road East/ 

West (Signalized) 

EBL/T 70 39 #130 

EBR N/A 7 17 

WBL/T/R N/A 35 60 

NBL 55 19 #38 

NBT N/A 136 166 

NBR 10 7 17 

SBL 100 9 #33 

SBT N/A 117 #252 

SBR 20 38 22 

Arterial Road 1N & 
Glancaster Road 
(Unsignalized) 

WBL N/A 0 0 

WBR N/A 0 2 

NBT/R N/A - - 

SBL/T N/A 2 0 

Arterial Road 1N & 
Dickenson Road West 

(Signalized) 

NBL N/A 7 21 

NBR N/A 11 18 

EBT/R N/A 64 72 

WBT/L N/A 46 44 

Notes: # - 95% percentile queue exceeds available storage length 

The operational analysis at the Study Area intersections in the 2035 future total analysis horizon shows that the 

intersection of Dickenson Road West and Glancaster Road operates well during the peak hours with no critical 

capacity movements noted. The access intersections of Arterial Road 1N at Dickenson Road West and Arterial 

Road 1N at Glancaster Road also operate well during the peak hours with no critical capacity movements noted. 

The intersection of Upper James Street and Dickenson Road East/West operates well in the AM peak hour, with a 

95th percentile queue only exceeding the available storage length for the southbound right movement. The 

intersections operate similarly to the 2030 horizon, except for the southbound through movement where the v/c 

deteriorates to 1.00. In the PM peak hour, the 95th percentile queues of the eastbound shared through/left, 

northbound right, southbound through, and southbound right movements exceed the available storage length 

despite optimized split patterns and increased cycle length. In the PM peak hour, the queues of the northbound 

left and southbound left movements at the intersection of Upper James Street and Dickenson Road are also noted 

to be longer than what is presented. However, as there is residual storage space available the northbound and 

southbound thorough volumes are potentially blocking the northbound left queues from entering the northbound 

left lane. 

However, with the implemented widening of Dickenson Road East/West to a four-lane cross-section, conditions 

are expected to improve. It is also important to note that such conditions are temporary considering the ongoing 

development of the AEGD road network. As the network is further built out, additional routes to the highway and 

nearby communities will be introduced, reducing the pressures of the intersection of Dickenson Road at Upper 

James Street. Thus, no mitigation measures have been proposed for this scenario.  
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7 Transportation Demand Management 
As part of the pre-consultation comments provided by City of Hamilton staff, it was indicated that a TDM report 

for an industrial development be submitted as part of a TIS to support the site plan application. As a result, many 

of the elements of the TDM report are site plan specific and are not applicable at the draft plan application stage, 

however, the general concepts of the TDM measures are applicable within this report.  

With consideration of the Hamilton Transportation Demand Management (TDM) Guide for Development (2015), 

the proposed development will adhere to the outlined set of multi-modal guidelines where applicable by 

encouraging and facilitating the use of pedestrian, cycling, and transit facilities within the site. Within the context 

of the industrial land use, TDM measures may entail providing commuters with information and resources to 

reduce their automobile trips, lowering building/lease costs by increasing use efficiency of property spaces for 

property owners, or providing amenities that encourage efficient and sustainable commuting trends by tenants 

or employees and clients or visitors. The applicable TDM measures to be explored for the subject site include 

priority considerations outlined by the City of Hamilton TDM guidelines, which are discussed below. 

7.1 Wayfinding and Travel Planning 
To increase awareness of sustainable transportation opportunities for employees, visitors, and community 

members, the TDM guide assigns high priority to travel planning resources for employees, including individualized 

marketing, trip planning tools, active transportation maps, and information resources for industrial developments. 

In addition, providing wayfinding signage is encouraged. As noted in the pre-consultation comments provided by 

City staff, a recommended TDM measure is for future tenants to apply for registration of the SmartCommute 

program within the City of Hamilton in order to promote sustainable modes of transportation within the City. 

7.2 Active Transportation Mode Measures 
To encourage employees to choose to cycle during their commute, the TDM Guide for Development assigns high-

priority to providing end-of-trip amenities for employees. In addition, high priority is also assigned to secure, 

indoor bicycle parking storage spaces for employees. Another measure to consider is to provide bicycle parking 

for visitors above minimum provisions or recommendations. 

In terms of walking, the TDM guide assigns high priority to providing safe and attractive walking environments. 

Measures include providing active walkways for pedestrians that link building entrances with public sidewalks as 

well as providing enhanced pedestrian amenities on site, including benches, landscaping, and lighting.  

As mentioned in Section 4.1.3, the draft cross-sections developed and presented to the public for the AEGD TMP 

update include pedestrian and cycling facilities for the roadways in the Study Area. The pedestrian and cycling 

facilities planned within the Study Area road network are expected to improve the social, economic, and 

environmental sustainability of the proposed development. Given these active transportation facilities that will 

be present, the future site traffic could be reasonably reduced as a result of multi-modal alternatives. 

7.3 Transit Measures 
The guide prioritizes connections and access to transit to encourage transit as a desirable mode. Within the most 

recent AEGD Secondary Plan, the Transit Routes and Trails Map indicates that Dickenson Road West north of the 

proposed development, and Glancaster Road west of the proposed development are proposed transit routes and 

the arterial road extending through the subject development lands (Arterial Road 1N) is identified as a future 

transit route extension. These future plans of transit service adjacent to and within the proposed development 

are encouraged as they will provide economically, socially, and environmentally sustainable travel options for 

employees arriving and departing the proposed development.  
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7.4 Parking Measures 
As each building within the proposed development is purpose-built and is not a public facility, proposed parking 

areas are based on the programming and individual needs of each building. This allows for efficient use of land 

within the proposed development and eliminates unused parking areas. The design of parking areas will be further 

refined at the site plan stage. 

Efficient parking space provision and parking area design is supportive of some of the Industrial TDM initiatives. 

As part of the site plan submission, further details will be provided regarding the parking areas with consideration 

given to applicable TDM measures.  

To reduce single-occupant vehicle commuting patterns and reduce the oversupply of parking, high priority within 

the TDM guide has been assigned to providing parking as per minimum requirements for employees and potential 

reductions in parking requirements based on proximity to transit. Another measure to consider is the 

implementation of paid parking for employees. 

7.5 Carpool Measures 
To provide incentives to employees who carpool to work, the guide assigns high priority to providing preferential 

carpool parking spaces for employees if applicable. 

7.6 Education, Promotion, and Incentive Measures 
To promote early adoption of sustainable transportation modes by employers, employees, and tenants, the guide 

assigns high priority to membership in a Transportation Management Association for employees as well as 

contributing to building a strong TDM brand at the site. 

7.7 Staff Evaluation Checklist 
Upon final proposal of TDM measures to be included in the proposed development which will be determined at 

future submission stages, it is understood that City staff will use a checklist to evaluate and track the TDM 

measures that are being proposed. 
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8 Conclusions 
This Transportation Impact Study has examined the trip generation and Study Area road network impact of the 

proposed development at 9451, 9517, 9569, 9579, 9593 & 9867 Dickenson Road West and 1199, 1205, and 1209 

Glancaster Road., located in the Airport Employment Growth District Secondary Plan. 

The proposed development consists of industrial blocks totalling to approximately 4.2 million square feet. Private 

accesses to the surrounding road network will be proposed along Arterial Roadway 1N between its intersections 

with Dickenson Road and Glancaster Road, respectively.  

The development lands are subject to the policies of the Airport Employment Growth District Secondary Plan, as 

well as the Transportation Master Plan developed for the AEGD area. The Arterial Road 1N Class EA process was 

initiated as part of the Draft Plan of Subdivision for the subject site and is running in tandem with the Draft Plan 

of Subdivision process and will determine the ultimate configuration of the arterial. 

This study examines an interim two-lane configuration of the Arterial Road 1N that connects to Dickenson Road 

and Glancaster Road in the case where the development of subject lands proceeds prior to construction of the 

ultimate four-lane right of way identified within the AEGD. Although a left-turn lane was found to be warranted 

within the timeframe analyzed in this study, it will not be implemented in the analysis and will have to be 

monitored for its necessity. Dickenson Road currently does not have the right of way available to accommodate 

the auxiliary lane, however it is forecasted that this roadway will be reconstructed to a four-lane cross section, 

including the left-turn lane, by the City of Hamilton in the coming years. Therefore in the interim, Dickenson Road 

at Arterial 1N and Glancaster Road at Arterial 1N will be designed and constructed to operate with a shared 

through/turn lane to access Arterial Road 1N, which has been the basis for this analysis. Additionally, Arterial Road 

1N will be designed to have adequate road width for a four-lane road but will be restricted to two turning lanes 

at each intersection in the interim.  

Additionally, a traffic signal will be implemented at the Dickenson Road at Arterial Road 1N intersection, designed 

for the existing lane configuration. This was considered appropriate to ease traffic patterns into the eventual road 

widening that will constitute a major intersection in the ultimate condition.  

Using the existing collected traffic volumes, an operational analysis of existing conditions was undertaken. In the 

2025 existing conditions, no critical movements were noted. A compound annual growth rate (CAGR) of 2% has 

been applied to the base 2025 horizon volumes for all movements to estimate the growth in background traffic 

traveling through the Study Area and establish 2030 and 2035 future background traffic volumes. In the future 

background 2030 and 2035 horizons, no critical movements were noted. 

The proposed development is projected to generate 442 bi-directional AM peak hour trips and 491 bi-directional 

PM peak hour trips at full build-out. Projected site trip generation has been combined with the Future Background 

traffic to estimate the 2030 and 2035 Future Total traffic volumes. In the Future Total 2030 and 2035 horizons, 

the AM peak hour operates well with no critical movements and only one movement with a 95th percentile queue 

exceeding available capacity, the southbound through movement of Upper James Street and Dickenson Road 

East/West. For the PM peak hour of the Future Total 2030 and 2035 horizons, Upper James Street and Dickenson 

Road East/West has two critical movements near capacity, the eastbound left/through and the southbound 

through movement. Additionally, the PM peak hour has 95th percentile queues for the eastbound shared 

through/left, northbound right, southbound through, and southbound right movements that exceed the available 

storage length. In the PM peak hour, the queues of the northbound left and southbound left movements at the 

intersection of Upper James Street and Dickenson Road are also noted to be longer than what is presented. 
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However, as there is residual storage space available the northbound and southbound thorough volumes are 

potentially blocking the northbound left queues from entering the northbound left lane. The access intersections 

of Arterial Road 1N at Dickenson Road and Arterial Road 1N at Glancaster Road operate well in both Future Total 

2030 and 2035 horizons. 

As the proposed AEGD road network builds out, additional roadway capacity and connectivity will be introduced, 

as which stage, the traffic analysis should be updated to revisit the operations of the Study Area network at full 

build-out. A monitoring program will be undertaken for the Study Area, as more information about the site context 

and surrounding area becomes available, the analysis can be refined. Signalization and turning lane warrants will 

be revisited as part of the monitoring program. It is expected that there will be multiple buildings on the site, and 

as buildings are completed TIS updates will be prepared to provide periodic updates to the analysis. At this stage, 

no mitigation measures have been proposed. While the overall plan of subdivision is sought for approval, in the 

context analyzed in this TIS the site operates well.  

The proposed development does not preclude future shift towards sustainable modes of travel. A TDM report for 

an industrial development be submitted as part of the TIS during the site plan application stage. 

It is recommended that, from a transportation perspective, the proposed draft plan development application 

proceed. 
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Traffic Data  























































































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 

 

ITE Trip Generation Manual  



Land Use: 150
Warehouse

Description
A warehouse is a large building primarily devoted to the storage of goods and materials but may also 
include office and maintenance areas. Stored goods can include raw materials, packing materials, parts, 
or other finished goods. A warehouse may provide long-term storage or serve as a distribution center for 
transferring goods between carriers (e.g., from long-haul carrier to a local delivery vehicle). A warehouse 
typically has loading docks to load and unload goods from trucks.

Additional Data
An additional resource which provides more information about warehouse types and definitions is available 
from NAIOP Research Foundation: Commercial Real Estate Terms and Definitions report from April 2024. 
https://www.naiop.org/globalassets/research-and-publications/report/terms-and-definitions-/naiop-2024-
terms-and-definitions.pdf

The sites were surveyed in the 1990s, the 2000s, the 2010s, and the 2020s in California, Connecticut, 
Florida, Minnesota, New Jersey, Ohio, Oregon, Pennsylvania, and Texas.

Source Numbers
406, 411, 443, 579, 583, 596, 598, 611, 619, 642, 752, 869, 875, 876, 914, 940, 1050, 1214, 1221, 1257, 1286
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Warehouse
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday

Setting/Location: General Urban/Suburban
Number of Studies: 81

Avg. 1000 Sq. Ft. GFA: 554
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

1.38 0.15 - 16.93 1.05

Data Plot and Equation
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Warehouse
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 47

Avg. 1000 Sq. Ft. GFA: 559
Directional Distribution: 77% entering, 23% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

0.12 0.02 - 1.80 0.14

Data Plot and Equation
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Warehouse
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 58

Avg. 1000 Sq. Ft. GFA: 503
Directional Distribution: 28% entering, 72% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

0.15 0.01 - 1.80 0.15

Data Plot and Equation
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Warehouse
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

AM Peak Hour of Generator

Setting/Location: General Urban/Suburban
Number of Studies: 62

Avg. 1000 Sq. Ft. GFA: 518
Directional Distribution: 70% entering, 30% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

0.15 0.02 - 2.08 0.14

Data Plot and Equation
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Fitted Curve Equation: T = 0.12(X) + 15.07 R²= 0.54

X = 1000 Sq. Ft. GFA

T 
= 

Tr
ip

s 
En

ds

General Urban/Suburban and Rural (Land Uses 000–399) 113 



Warehouse
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

PM Peak Hour of Generator

Setting/Location: General Urban/Suburban
Number of Studies: 62

Avg. 1000 Sq. Ft. GFA: 518
Directional Distribution: 34% entering, 66% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

0.17 0.02 - 1.80 0.14

Data Plot and Equation
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Fitted Curve Equation: T = 0.15(X) + 10.37 R²= 0.63
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Warehouse
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Saturday

Setting/Location: General Urban/Suburban
Number of Studies: 3

Avg. 1000 Sq. Ft. GFA: 226
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

0.15 0.01 - 1.58 0.53

Data Plot and Equation
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Warehouse
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Saturday, Peak Hour of Generator

Setting/Location: General Urban/Suburban
Number of Studies: 2

Avg. 1000 Sq. Ft. GFA: 129
Directional Distribution: 64% entering, 36% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

0.05 0.01 - 0.22 ***

Data Plot and Equation Caution – Small Sample Size
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Warehouse
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Sunday

Setting/Location: General Urban/Suburban
Number of Studies: 3

Avg. 1000 Sq. Ft. GFA: 226
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

0.06 0.03 - 0.32 0.10

Data Plot and Equation
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Warehouse
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Sunday, Peak Hour of Generator

Setting/Location: General Urban/Suburban
Number of Studies: 2

Avg. 1000 Sq. Ft. GFA: 129
Directional Distribution: 52% entering, 48% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

0.04 0.02 - 0.11 ***

Data Plot and Equation Caution – Small Sample Size
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Warehouse
(150)

Vehicle Trip Ends vs: Employees
On a: Weekday

Setting/Location: General Urban/Suburban
Number of Studies: 14

Avg. Num. of Employees: 43
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Employee
Average Rate Range of Rates Standard Deviation

5.05 3.44 - 11.33 1.77

Data Plot and Equation
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Fitted Curve Equation: Ln(T) = 0.82 Ln(X) + 2.33 R²= 0.88
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Warehouse
(150)

Vehicle Trip Ends vs: Employees
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 13

Avg. Num. of Employees: 44
Directional Distribution: 72% entering, 28% exiting

Vehicle Trip Generation per Employee
Average Rate Range of Rates Standard Deviation

0.62 0.33 - 2.00 0.26

Data Plot and Equation
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Fitted Curve Equation: T = 0.46(X) + 6.75 R²= 0.84
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Warehouse
(150)

Vehicle Trip Ends vs: Employees
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 14

Avg. Num. of Employees: 43
Directional Distribution: 36% entering, 64% exiting

Vehicle Trip Generation per Employee
Average Rate Range of Rates Standard Deviation

0.73 0.17 - 2.22 0.44

Data Plot and Equation
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Fitted Curve Equation: T = 0.52(X) + 8.92 R²= 0.63

X = Number of Employees

T 
= 

Tr
ip

s 
En

ds

General Urban/Suburban and Rural (Land Uses 000–399) 121 



Warehouse
(150)

Vehicle Trip Ends vs: Employees
On a: Weekday,

AM Peak Hour of Generator

Setting/Location: General Urban/Suburban
Number of Studies: 14

Avg. Num. of Employees: 43
Directional Distribution: 54% entering, 46% exiting

Vehicle Trip Generation per Employee
Average Rate Range of Rates Standard Deviation

0.71 0.38 - 2.33 0.37

Data Plot and Equation
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Fitted Curve Equation: Ln(T) = 0.64 Ln(X) + 1.06 R²= 0.84
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Warehouse
(150)

Vehicle Trip Ends vs: Employees
On a: Weekday,

PM Peak Hour of Generator

Setting/Location: General Urban/Suburban
Number of Studies: 14

Avg. Num. of Employees: 43
Directional Distribution: 30% entering, 70% exiting

Vehicle Trip Generation per Employee
Average Rate Range of Rates Standard Deviation

0.75 0.37 - 2.22 0.43

Data Plot and Equation
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Fitted Curve Equation: Ln(T) = 0.81 Ln(X) + 0.42 R²= 0.79
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Appendix C 

 

Signal Timing Plan  





































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D 

 

Heavy Vehicle Percentage  



Heavy Vehicle Percentage - Full Build-Out
AM/PM Intersection

1 Glancaster Road / Dickenson Road W NBL NBT NBR WBL WBT WBR SBL SBT SBR EBL EBT EBR
AM N/A 2% 29% 2% N/A 5% 3% 2% N/A N/A N/A N/A
PM N/A 2% 2% 2% N/A 2% 3% 2% N/A N/A N/A N/A

2 Dickenson Road / Upper James Street NBL NBT NBR WBL WBT WBR SBL SBT SBR EBL EBT EBR
AM 27% 4% 3% 4% 9% 3% 2% 6% 10% 35% 9% 56%
PM 64% 3% 2% 2% 2% 2% 2% 3% 34% 17% 2% 31%

3 Glancaster Road / Arterial Road 1N NBL NBT NBR WBL WBT WBR SBL SBT SBR EBL EBT EBR
AM N/A 13% N/A N/A N/A 2% 2% 11% N/A N/A N/A N/A
PM N/A 9% N/A N/A N/A 2% 2% 2% N/A N/A N/A N/A

4 Dickenson Road / Arterial Road 1N NBL NBT NBR WBL WBT WBR SBL SBT SBR EBL EBT EBR
AM 2% N/A 59% 16% 6% N/A N/A N/A N/A N/A 6% 2%
PM 2% N/A 22% 82% 2% N/A N/A N/A N/A N/A 3% 2%



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E 

 

Traffic Control Warrants  



Dickenson Rd W @ Arterial 1N
2030 FT Full Built-Out

Justification #7

Free Flow Restr. Flow Free Flow Restr. Flow Numerical %
A. Vehicle volume, all approaches 
(average hour)

480 720 600 900 333 46%

B. Vehicle volume, along minor 
streets (average hour)

120 170 120 170 137 80%

A. Vehicle volumes, major street 
(average hour)

480 720 600 900 242 34%

B. Combined vehicle and pedestrian 
volume crossing artery from minor 
streets (average hour)

50 75 50 75 19 25%

Notes
1. Refer to OTM Book 12, pg 92, Mar 2012
2. Lowest section percentage governs justification
3. Average hourly volumes estimated from peak hour volumes, AHV = PM/2 or (AM + PM) / 4, including amplifcation factors
4. T-intersection factor corrected, applies only to 1B

2. Delay to Cross Traffic 25% No

Signal1 Lane Highway 2 or More Lanes Sectional
Entire %

1. Minimum Vehicular 
Volume

46% No

Compliance
Justification Description

Minimum Requirement Minimum Requirement



Dickenson Rd W @ Glancaster Rd
2030 FT Full Built-Out 

Justification #7

Free Flow Restr. Flow Free Flow Restr. Flow Numerical %
A. Vehicle volume, all approaches 
(average hour)

480 720 600 900 237 33%

B. Vehicle volume, along minor 
streets (average hour)

120 170 120 170 162 95%

A. Vehicle volumes, major street 
(average hour)

480 720 600 900 76 11%

B. Combined vehicle and pedestrian 
volume crossing artery from minor 
streets (average hour)

50 75 50 75 132 176%

Notes
1. Refer to OTM Book 12, pg 92, Mar 2012
2. Lowest section percentage governs justification
3. Average hourly volumes estimated from peak hour volumes, AHV = PM/2 or (AM + PM) / 4, including amplifcation factors
4. T-intersection factor corrected, applies only to 1B

2. Delay to Cross Traffic 11% No

Signal1 Lane Highway 2 or More Lanes Sectional
Entire %

1. Minimum Vehicular 
Volume

33% No

Compliance
Justification Description

Minimum Requirement Minimum Requirement



Glancaster Rd @ Arterial 1N
2030 FT Full Built-Out

Justification #7

Free Flow Restr. Flow Free Flow Restr. Flow Numerical %
A. Vehicle volume, all approaches 
(average hour)

480 720 600 900 60 7%

B. Vehicle volume, along minor 
streets (average hour)

120 170 120 170 54 32%

A. Vehicle volumes, major street 
(average hour)

480 720 600 900 23 3%

B. Combined vehicle and pedestrian 
volume crossing artery from minor 
streets (average hour)

50 75 50 75 30 40%

Notes
1. Refer to OTM Book 12, pg 92, Mar 2012
2. Lowest section percentage governs justification
3. Average hourly volumes estimated from peak hour volumes, AHV = PM/2 or (AM + PM) / 4, including amplifcation factors
4. T-intersection factor corrected, applies only to 1B

2. Delay to Cross Traffic 3% No

Signal1 Lane Highway 2 or More Lanes Sectional
Entire %

1. Minimum Vehicular 
Volume

7% No

Compliance
Justification Description

Minimum Requirement Minimum Requirement



Dickenson Rd W @ Arterial 1N
2035 FT Full Built-Out

Justification #7

Free Flow Restr. Flow Free Flow Restr. Flow Numerical %
A. Vehicle volume, all approaches 
(average hour)

480 720 600 900 348 48%

B. Vehicle volume, along minor 
streets (average hour)

120 170 120 170 137 80%

A. Vehicle volumes, major street 
(average hour)

480 720 600 900 257 36%

B. Combined vehicle and pedestrian 
volume crossing artery from minor 
streets (average hour)

50 75 50 75 19 25%

Notes
1. Refer to OTM Book 12, pg 92, Mar 2012
2. Lowest section percentage governs justification
3. Average hourly volumes estimated from peak hour volumes, AHV = PM/2 or (AM + PM) / 4, including amplifcation factors
4. T-intersection factor corrected, applies only to 1B

2. Delay to Cross Traffic 25% No

Signal1 Lane Highway 2 or More Lanes Sectional
Entire %

1. Minimum Vehicular 
Volume

48% No

Compliance
Justification Description

Minimum Requirement Minimum Requirement



Dickenson Rd W @ Glancaster Rd
2035 FT Full Built-Out

Justification #7

Free Flow Restr. Flow Free Flow Restr. Flow Numerical %
A. Vehicle volume, all approaches 
(average hour)

480 720 600 900 253 35%

B. Vehicle volume, along minor 
streets (average hour)

120 170 120 170 171 101%

A. Vehicle volumes, major street 
(average hour)

480 720 600 900 82 11%

B. Combined vehicle and pedestrian 
volume crossing artery from minor 
streets (average hour)

50 75 50 75 142 189%

Notes
1. Refer to OTM Book 12, pg 92, Mar 2012
2. Lowest section percentage governs justification
3. Average hourly volumes estimated from peak hour volumes, AHV = PM/2 or (AM + PM) / 4, including amplifcation factors
4. T-intersection factor corrected, applies only to 1B

2. Delay to Cross Traffic 11% No

Signal1 Lane Highway 2 or More Lanes Sectional
Entire %

1. Minimum Vehicular 
Volume

35% No

Compliance
Justification Description

Minimum Requirement Minimum Requirement



Glancaster Rd @ Arterial 1N
2035 FT Full Built-Out

Justification #7

Free Flow Restr. Flow Free Flow Restr. Flow Numerical %
A. Vehicle volume, all approaches 
(average hour)

480 720 600 900 61 7%

B. Vehicle volume, along minor 
streets (average hour)

120 170 120 170 56 33%

A. Vehicle volumes, major street 
(average hour)

480 720 600 900 23 3%

B. Combined vehicle and pedestrian 
volume crossing artery from minor 
streets (average hour)

50 75 50 75 31 41%

Notes
1. Refer to OTM Book 12, pg 92, Mar 2012
2. Lowest section percentage governs justification
3. Average hourly volumes estimated from peak hour volumes, AHV = PM/2 or (AM + PM) / 4, including amplifcation factors
4. T-intersection factor corrected, applies only to 1B

2. Delay to Cross Traffic 3% No

Signal1 Lane Highway 2 or More Lanes Sectional
Entire %

1. Minimum Vehicular 
Volume

7% No

Compliance
Justification Description

Minimum Requirement Minimum Requirement



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix F 

 

Left Turn Lane Warrants  



2030 FT Glancaster-Arterial 1N (Full Build-Out) - Southbound Left

AM

PM



2030 FT Glancaster-Arterial 1N (Full Build-Out) - Westbound Left

AM

PM



2030 FT Dickenson-Arterial 1N (Full Build-Out) - Northbound Left

AM

PM



2030 FT Dickenson-Arterial 1N (Full Build-Out) - Westbound Left

AM

PM



2030 FT Dickenson-Glancaster (Full Build-Out) - Southbound Left

AM

PM



2030 FT Dickenson-Glancaster (Full Build-Out) - Westbound Left

AM

PM



2035 FT Glancaster-Arterial 1N (Full Build-Out) - Southbound Left

AM

PM



2035 FT Glancaster-Arterial 1N (Full Build-Out) - Westbound Left

AM

PM



2035 FT Dickenson-Arterial 1N (Full Build-Out) - Northbound Left

AM

PM



2035 FT Dickenson-Arterial 1N (Full Build-Out) - Westbound Left

AM

PM



2035 FT Dickenson-Glancaster (Full Build-Out) - Southbound Left

AM

PM



2035 FT Dickenson-Glancaster (Full Build-Out) - Westbound Left

AM

PM



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix G 

 

Synchro Analysis Worksheets: 2025 Existing Conditions  



Lanes, Volumes, Timings Existing 2025 AM
1: Glancaster Road & Dickenson Road West Broccolini Hamilton Airport Site

10-27-2025 CGH Transportation
JL Page 1

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 4 66 6 6 131 3
Future Volume (vph) 4 66 6 6 131 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.872 0.932
Flt Protected 0.997 0.953
Satd. Flow (prot) 1561 0 1507 0 0 1715
Flt Permitted 0.997 0.953
Satd. Flow (perm) 1561 0 1507 0 0 1715
Link Speed (k/h) 60 50 50
Link Distance (m) 2890.7 836.5 492.7
Travel Time (s) 173.4 60.2 35.5
Confl. Peds. (#/hr) 5 5 5 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 2% 6% 2% 33% 5% 33%
Adj. Flow (vph) 4 71 6 6 141 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 75 0 12 0 0 144
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 7.2 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 15 25
Sign Control Stop Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 26.9% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 AWSC Existing 2025 AM
1: Glancaster Road & Dickenson Road West Broccolini Hamilton Airport Site

10-27-2025 CGH Transportation
JL Page 2

Intersection
Intersection Delay, s/veh 7.7
Intersection LOS A

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 4 66 6 6 131 3
Future Vol, veh/h 4 66 6 6 131 3
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles, % 2 6 2 33 5 33
Mvmt Flow 4 71 6 6 141 3
Number of Lanes 1 0 1 0 0 1

Approach WB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left NB      WB
Conflicting Lanes Left 1 0 1
Conflicting Approach Right SB WB      
Conflicting Lanes Right 1 1 0
HCM Control Delay 7 7 8.2
HCM LOS A A A
   

Lane NBLn1 WBLn1 SBLn1
Vol Left, % 0% 6% 98%
Vol Thru, % 50% 0% 2%
Vol Right, % 50% 94% 0%
Sign Control Stop Stop Stop
Traffic Vol by Lane 12 70 134
LT Vol 0 4 131
Through Vol 6 0 3
RT Vol 6 66 0
Lane Flow Rate 13 75 144
Geometry Grp 1 1 1
Degree of Util (X) 0.014 0.076 0.173
Departure Headway (Hd) 3.876 3.649 4.323
Convergence, Y/N Yes Yes Yes
Cap 915 963 831
Service Time 1.933 1.742 2.343
HCM Lane V/C Ratio 0.014 0.078 0.173
HCM Control Delay 7 7 8.2
HCM Lane LOS A A A
HCM 95th-tile Q 0 0.2 0.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 41 36 30 46 46 31 30 996 33 16 776 43
Future Volume (vph) 41 36 30 46 46 31 30 996 33 16 776 43
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 70.0 0.0 0.0 0.0 55.0 10.0 100.0 20.0
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (m) 20.0 7.5 75.0 90.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.98 0.99 1.00 0.97 1.00 0.97
Frt 0.850 0.965 0.850 0.850
Flt Protected 0.974 0.982 0.950 0.950
Satd. Flow (prot) 0 1519 1346 0 1697 0 1752 3471 1568 1770 3374 1442
Flt Permitted 0.780 0.844 0.330 0.246
Satd. Flow (perm) 0 1215 1320 0 1456 0 607 3471 1520 458 3374 1398
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 35 17 30 30
Link Speed (k/h) 60 60 80 70
Link Distance (m) 2890.7 356.7 407.1 458.6
Travel Time (s) 173.4 21.4 18.3 23.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 34% 8% 20% 4% 9% 3% 3% 4% 3% 2% 7% 12%
Adj. Flow (vph) 43 38 32 48 48 33 32 1048 35 17 817 45
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 81 32 0 129 0 32 1048 35 17 817 45
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru Right
Leading Detector (m) 2.0 10.0 2.0 2.0 10.0 2.0 10.0 2.0 2.0 10.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 0.6 2.0 2.0 0.6 2.0 0.6 2.0 2.0 0.6 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA Perm
Protected Phases 8 4 2 6
Permitted Phases 8 8 4 2 2 6 6
Detector Phase 8 8 8 4 4 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 55.0 55.0 55.0 55.0 55.0 55.0
Minimum Split (s) 45.0 45.0 45.0 45.0 45.0 61.5 61.5 61.5 61.5 61.5 61.5
Total Split (s) 45.0 45.0 45.0 45.0 45.0 65.0 65.0 65.0 65.0 65.0 65.0
Total Split (%) 40.9% 40.9% 40.9% 40.9% 40.9% 59.1% 59.1% 59.1% 59.1% 59.1% 59.1%
Maximum Green (s) 39.0 39.0 39.0 39.0 39.0 58.5 58.5 58.5 58.5 58.5 58.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 4.6 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7 5.7
Recall Mode None None None None None Max Max Max Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 15.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 32.0 32.0 32.0 32.0 32.0 22.6 22.6 22.6 22.6 22.6 22.6
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5 5 5 5 5
Act Effct Green (s) 16.0 16.0 16.0 62.1 62.1 62.1 62.1 62.1 62.1
Actuated g/C Ratio 0.18 0.18 0.18 0.68 0.68 0.68 0.68 0.68 0.68
v/c Ratio 0.38 0.12 0.48 0.08 0.44 0.03 0.05 0.35 0.05
Control Delay 35.5 9.2 32.9 8.6 8.9 4.0 8.8 8.1 4.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.5 9.2 32.9 8.6 8.9 4.0 8.8 8.1 4.5
LOS D A C A A A A A A
Approach Delay 28.0 32.9 8.7 7.9
Approach LOS C C A A
Queue Length 50th (m) 12.5 0.0 17.5 1.4 31.4 0.3 0.7 22.5 0.6
Queue Length 95th (m) 24.6 6.3 32.7 8.9 99.9 5.5 5.7 73.2 7.1
Internal Link Dist (m) 2866.7 332.7 383.1 434.6
Turn Bay Length (m) 55.0 10.0 100.0 20.0
Base Capacity (vph) 529 594 643 415 2375 1049 313 2309 966
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.05 0.20 0.08 0.44 0.03 0.05 0.35 0.05

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 90.8
Natural Cycle: 110
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.48
Intersection Signal Delay: 10.8 Intersection LOS: B
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Intersection Capacity Utilization 119.5% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     2: Upper James Street & Dickenson Road West/Dickenson Road East
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Lane Group EBT EBR WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 81 32 129 32 1048 35 17 817 45
v/c Ratio 0.38 0.12 0.48 0.08 0.44 0.03 0.05 0.35 0.05
Control Delay 35.5 9.2 32.9 8.6 8.9 4.0 8.8 8.1 4.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.5 9.2 32.9 8.6 8.9 4.0 8.8 8.1 4.5
Queue Length 50th (m) 12.5 0.0 17.5 1.4 31.4 0.3 0.7 22.5 0.6
Queue Length 95th (m) 24.6 6.3 32.7 8.9 99.9 5.5 5.7 73.2 7.1
Internal Link Dist (m) 2866.7 332.7 383.1 434.6
Turn Bay Length (m) 55.0 10.0 100.0 20.0
Base Capacity (vph) 529 594 643 415 2375 1049 313 2309 966
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.05 0.20 0.08 0.44 0.03 0.05 0.35 0.05

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 41 36 30 46 46 31 30 996 33 16 776 43
Future Volume (vph) 41 36 30 46 46 31 30 996 33 16 776 43
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 0.98 0.99 1.00 1.00 0.97 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.97 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1517 1317 1694 1749 3471 1523 1767 3374 1401
Flt Permitted 0.78 1.00 0.84 0.33 1.00 1.00 0.25 1.00 1.00
Satd. Flow (perm) 1215 1317 1456 608 3471 1523 458 3374 1401
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 43 38 32 48 48 33 32 1048 35 17 817 45
RTOR Reduction (vph) 0 0 26 0 14 0 0 0 9 0 0 9
Lane Group Flow (vph) 0 81 6 0 115 0 32 1048 26 17 817 36
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Heavy Vehicles (%) 34% 8% 20% 4% 9% 3% 3% 4% 3% 2% 7% 12%
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA Perm
Protected Phases 8 4 2 6
Permitted Phases 8 8 4 2 2 6 6
Actuated Green, G (s) 16.0 16.0 16.0 62.1 62.1 62.1 62.1 62.1 62.1
Effective Green, g (s) 16.0 16.0 16.0 62.1 62.1 62.1 62.1 62.1 62.1
Actuated g/C Ratio 0.18 0.18 0.18 0.69 0.69 0.69 0.69 0.69 0.69
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7 5.7
Lane Grp Cap (vph) 214 232 257 416 2379 1043 313 2312 960
v/s Ratio Prot c0.30 0.24
v/s Ratio Perm 0.07 0.00 c0.08 0.05 0.02 0.04 0.03
v/c Ratio 0.38 0.02 0.45 0.08 0.44 0.02 0.05 0.35 0.04
Uniform Delay, d1 32.9 30.8 33.3 4.7 6.4 4.6 4.7 5.9 4.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.0 1.2 0.4 0.6 0.0 0.3 0.4 0.1
Delay (s) 34.0 30.9 34.6 5.1 7.0 4.6 5.0 6.3 4.7
Level of Service C C C A A A A A A
Approach Delay (s) 33.1 34.6 6.9 6.2
Approach LOS C C A A

Intersection Summary
HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 90.6 Sum of lost time (s) 12.5
Intersection Capacity Utilization 119.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 9 128 4 5 181 6
Future Volume (vph) 9 128 4 5 181 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.874 0.925
Flt Protected 0.997 0.954
Satd. Flow (prot) 1623 0 1566 0 0 1760
Flt Permitted 0.997 0.954
Satd. Flow (perm) 1623 0 1566 0 0 1760
Link Speed (k/h) 60 50 50
Link Distance (m) 2890.7 836.5 492.7
Travel Time (s) 173.4 60.2 35.5
Confl. Peds. (#/hr) 5 5 4 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 2% 2% 25% 2% 3% 2%
Adj. Flow (vph) 10 138 4 5 195 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 148 0 9 0 0 201
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 7.2 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 15 25
Sign Control Stop Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 33.3% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 8.3
Intersection LOS A

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 9 128 4 5 181 6
Future Vol, veh/h 9 128 4 5 181 6
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles, % 2 2 25 2 3 2
Mvmt Flow 10 138 4 5 195 6
Number of Lanes 1 0 1 0 0 1

Approach WB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left NB      WB
Conflicting Lanes Left 1 0 1
Conflicting Approach Right SB WB      
Conflicting Lanes Right 1 1 0
HCM Control Delay 7.6 7.6 8.9
HCM LOS A A A
   

Lane NBLn1 WBLn1 SBLn1
Vol Left, % 0% 7% 97%
Vol Thru, % 44% 0% 3%
Vol Right, % 56% 93% 0%
Sign Control Stop Stop Stop
Traffic Vol by Lane 9 137 187
LT Vol 0 9 181
Through Vol 4 0 6
RT Vol 5 128 0
Lane Flow Rate 10 147 201
Geometry Grp 1 1 1
Degree of Util (X) 0.012 0.159 0.246
Departure Headway (Hd) 4.515 3.886 4.412
Convergence, Y/N Yes Yes Yes
Cap 795 928 808
Service Time 2.527 1.886 2.47
HCM Lane V/C Ratio 0.013 0.158 0.249
HCM Control Delay 7.6 7.6 8.9
HCM Lane LOS A A A
HCM 95th-tile Q 0 0.6 1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 43 80 52 55 65 34 34 1087 76 41 1201 49
Future Volume (vph) 43 80 52 55 65 34 34 1087 76 41 1201 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 70.0 0.0 0.0 0.0 55.0 13.0 100.0 22.0
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (m) 20.0 7.5 75.0 90.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.98 0.99 1.00 0.97 1.00 0.97
Frt 0.850 0.970 0.850 0.850
Flt Protected 0.983 0.982 0.950 0.950
Satd. Flow (prot) 0 1645 1524 0 1767 0 1703 3505 1583 1770 3505 1417
Flt Permitted 0.805 0.826 0.162 0.194
Satd. Flow (perm) 0 1346 1494 0 1484 0 290 3505 1535 361 3505 1373
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 36 14 30 30
Link Speed (k/h) 60 60 80 70
Link Distance (m) 2890.7 356.7 407.1 458.6
Travel Time (s) 173.4 21.4 18.3 23.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 33% 3% 6% 2% 2% 2% 6% 3% 2% 2% 3% 14%
Adj. Flow (vph) 48 89 58 61 72 38 38 1208 84 46 1334 54
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 137 58 0 171 0 38 1208 84 46 1334 54
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru Right
Leading Detector (m) 2.0 10.0 2.0 2.0 10.0 2.0 10.0 2.0 2.0 10.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 0.6 2.0 2.0 0.6 2.0 0.6 2.0 2.0 0.6 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA Perm
Protected Phases 8 4 2 6
Permitted Phases 8 8 4 2 2 6 6
Detector Phase 8 8 8 4 4 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 55.0 55.0 55.0 55.0 55.0 55.0
Minimum Split (s) 45.0 45.0 45.0 45.0 45.0 61.5 61.5 61.5 61.5 61.5 61.5
Total Split (s) 45.0 45.0 45.0 45.0 45.0 65.0 65.0 65.0 65.0 65.0 65.0
Total Split (%) 40.9% 40.9% 40.9% 40.9% 40.9% 59.1% 59.1% 59.1% 59.1% 59.1% 59.1%
Maximum Green (s) 39.0 39.0 39.0 39.0 39.0 58.5 58.5 58.5 58.5 58.5 58.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 4.6 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7 5.7
Recall Mode None None None None None Max Max Max Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 15.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 32.0 32.0 32.0 32.0 32.0 22.6 22.6 22.6 22.6 22.6 22.6
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5 5 5 5 5
Act Effct Green (s) 17.3 17.3 17.3 59.2 59.2 59.2 59.2 59.2 59.2
Actuated g/C Ratio 0.19 0.19 0.19 0.66 0.66 0.66 0.66 0.66 0.66
v/c Ratio 0.52 0.18 0.57 0.20 0.52 0.08 0.19 0.57 0.06
Control Delay 38.4 15.1 36.4 12.4 10.4 5.9 11.6 11.2 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.4 15.1 36.4 12.4 10.4 5.9 11.6 11.2 5.1
LOS D B D B B A B B A
Approach Delay 31.5 36.4 10.2 11.0
Approach LOS C D B B
Queue Length 50th (m) 22.0 3.2 25.4 2.0 44.3 2.6 2.4 51.7 1.1
Queue Length 95th (m) 38.4 12.4 43.9 12.4 121.4 13.5 13.8 141.2 8.7
Internal Link Dist (m) 2866.7 332.7 383.1 434.6
Turn Bay Length (m) 55.0 13.0 100.0 22.0
Base Capacity (vph) 595 681 664 192 2326 1028 239 2326 921
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.09 0.26 0.20 0.52 0.08 0.19 0.57 0.06

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 89.2
Natural Cycle: 110
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 13.3 Intersection LOS: B
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Intersection Capacity Utilization 119.8% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     2: Upper James Street & Dickenson Road West/Dickenson Road East
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10-27-2025 CGH Transportation
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Lane Group EBT EBR WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 137 58 171 38 1208 84 46 1334 54
v/c Ratio 0.52 0.18 0.57 0.20 0.52 0.08 0.19 0.57 0.06
Control Delay 38.4 15.1 36.4 12.4 10.4 5.9 11.6 11.2 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.4 15.1 36.4 12.4 10.4 5.9 11.6 11.2 5.1
Queue Length 50th (m) 22.0 3.2 25.4 2.0 44.3 2.6 2.4 51.7 1.1
Queue Length 95th (m) 38.4 12.4 43.9 12.4 121.4 13.5 13.8 141.2 8.7
Internal Link Dist (m) 2866.7 332.7 383.1 434.6
Turn Bay Length (m) 55.0 13.0 100.0 22.0
Base Capacity (vph) 595 681 664 192 2326 1028 239 2326 921
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.09 0.26 0.20 0.52 0.08 0.19 0.57 0.06

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 43 80 52 55 65 34 34 1087 76 41 1201 49
Future Volume (vph) 43 80 52 55 65 34 34 1087 76 41 1201 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 0.97 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1644 1492 1765 1702 3505 1538 1768 3505 1376
Flt Permitted 0.81 1.00 0.83 0.16 1.00 1.00 0.19 1.00 1.00
Satd. Flow (perm) 1347 1492 1484 289 3505 1538 362 3505 1376
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 48 89 58 61 72 38 38 1208 84 46 1334 54
RTOR Reduction (vph) 0 0 29 0 11 0 0 0 10 0 0 10
Lane Group Flow (vph) 0 137 29 0 160 0 38 1208 74 46 1334 44
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Heavy Vehicles (%) 33% 3% 6% 2% 2% 2% 6% 3% 2% 2% 3% 14%
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA Perm
Protected Phases 8 4 2 6
Permitted Phases 8 8 4 2 2 6 6
Actuated Green, G (s) 17.3 17.3 17.3 59.2 59.2 59.2 59.2 59.2 59.2
Effective Green, g (s) 17.3 17.3 17.3 59.2 59.2 59.2 59.2 59.2 59.2
Actuated g/C Ratio 0.19 0.19 0.19 0.67 0.67 0.67 0.67 0.67 0.67
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7 5.7
Lane Grp Cap (vph) 261 290 288 192 2331 1023 240 2331 915
v/s Ratio Prot 0.34 c0.38
v/s Ratio Perm 0.10 0.02 c0.11 0.13 0.05 0.13 0.03
v/c Ratio 0.52 0.10 0.55 0.20 0.52 0.07 0.19 0.57 0.05
Uniform Delay, d1 32.2 29.5 32.4 5.7 7.6 5.2 5.7 8.1 5.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.2 2.3 2.3 0.8 0.1 1.8 1.0 0.1
Delay (s) 34.1 29.6 34.7 8.0 8.4 5.4 7.5 9.1 5.3
Level of Service C C C A A A A A A
Approach Delay (s) 32.7 34.7 8.2 8.9
Approach LOS C C A A

Intersection Summary
HCM 2000 Control Delay 11.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 89.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 119.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 4 73 7 7 145 3
Future Volume (vph) 4 73 7 7 145 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.872 0.932
Flt Protected 0.998 0.953
Satd. Flow (prot) 1577 0 1533 0 0 1716
Flt Permitted 0.998 0.953
Satd. Flow (perm) 1577 0 1533 0 0 1716
Link Speed (k/h) 60 50 50
Link Distance (m) 2890.7 836.5 492.7
Travel Time (s) 173.4 60.2 35.5
Confl. Peds. (#/hr) 5 5 5 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 2% 5% 2% 29% 5% 33%
Adj. Flow (vph) 4 78 8 8 156 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 82 0 16 0 0 159
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 7.2 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 15 25
Sign Control Stop Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 28.0% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 AWSC FB 2030 AM
1: Glancaster Road & Dickenson Road West Broccolini Hamilton Airport Site
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Intersection
Intersection Delay, s/veh 7.9
Intersection LOS A

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 4 73 7 7 145 3
Future Vol, veh/h 4 73 7 7 145 3
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles, % 2 5 2 29 5 33
Mvmt Flow 4 78 8 8 156 3
Number of Lanes 1 0 1 0 0 1

Approach WB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left NB      WB
Conflicting Lanes Left 1 0 1
Conflicting Approach Right SB WB      
Conflicting Lanes Right 1 1 0
HCM Control Delay 7.1 7 8.4
HCM LOS A A A
   

Lane NBLn1 WBLn1 SBLn1
Vol Left, % 0% 5% 98%
Vol Thru, % 50% 0% 2%
Vol Right, % 50% 95% 0%
Sign Control Stop Stop Stop
Traffic Vol by Lane 14 77 148
LT Vol 0 4 145
Through Vol 7 0 3
RT Vol 7 73 0
Lane Flow Rate 15 83 159
Geometry Grp 1 1 1
Degree of Util (X) 0.016 0.087 0.192
Departure Headway (Hd) 3.901 3.778 4.339
Convergence, Y/N Yes Yes Yes
Cap 907 954 828
Service Time 1.972 1.778 2.367
HCM Lane V/C Ratio 0.017 0.087 0.192
HCM Control Delay 7 7.1 8.4
HCM Lane LOS A A A
HCM 95th-tile Q 0 0.3 0.7



Lanes, Volumes, Timings FB 2030 AM
2: Upper James Street & Dickenson Road West/Dickenson Road East Broccolini Hamilton Airport Site
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 45 40 33 51 51 34 33 1100 36 18 857 47
Future Volume (vph) 45 40 33 51 51 34 33 1100 36 18 857 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 70.0 0.0 0.0 0.0 55.0 10.0 100.0 20.0
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (m) 20.0 7.5 75.0 90.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.98 0.99 1.00 0.97 1.00 0.97
Frt 0.850 0.966 0.850 0.850
Flt Protected 0.974 0.982 0.950 0.950
Satd. Flow (prot) 0 1540 1335 0 1704 0 1752 3471 1568 1770 3406 1429
Flt Permitted 0.756 0.839 0.296 0.212
Satd. Flow (perm) 0 1193 1309 0 1454 0 545 3471 1520 394 3406 1385
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 35 17 30 30
Link Speed (k/h) 60 60 80 70
Link Distance (m) 2890.7 356.7 407.1 458.6
Travel Time (s) 173.4 21.4 18.3 23.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 31% 8% 21% 4% 8% 3% 3% 4% 3% 2% 6% 13%
Adj. Flow (vph) 47 42 35 54 54 36 35 1158 38 19 902 49
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 89 35 0 144 0 35 1158 38 19 902 49
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru Right
Leading Detector (m) 2.0 10.0 2.0 2.0 10.0 2.0 10.0 2.0 2.0 10.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 0.6 2.0 2.0 0.6 2.0 0.6 2.0 2.0 0.6 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA Perm
Protected Phases 8 4 2 6
Permitted Phases 8 8 4 2 2 6 6
Detector Phase 8 8 8 4 4 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 55.0 55.0 55.0 55.0 55.0 55.0
Minimum Split (s) 45.0 45.0 45.0 45.0 45.0 61.5 61.5 61.5 61.5 61.5 61.5
Total Split (s) 45.0 45.0 45.0 45.0 45.0 65.0 65.0 65.0 65.0 65.0 65.0
Total Split (%) 40.9% 40.9% 40.9% 40.9% 40.9% 59.1% 59.1% 59.1% 59.1% 59.1% 59.1%
Maximum Green (s) 39.0 39.0 39.0 39.0 39.0 58.5 58.5 58.5 58.5 58.5 58.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 4.6 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7 5.7
Recall Mode None None None None None Max Max Max Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 15.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 32.0 32.0 32.0 32.0 32.0 22.6 22.6 22.6 22.6 22.6 22.6
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5 5 5 5 5
Act Effct Green (s) 16.4 16.4 16.4 61.4 61.4 61.4 61.4 61.4 61.4
Actuated g/C Ratio 0.18 0.18 0.18 0.68 0.68 0.68 0.68 0.68 0.68
v/c Ratio 0.41 0.13 0.52 0.09 0.49 0.04 0.07 0.39 0.05
Control Delay 36.3 9.9 34.3 9.0 9.7 4.2 9.3 8.6 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.3 9.9 34.3 9.0 9.7 4.2 9.3 8.6 4.8
LOS D A C A A A A A A
Approach Delay 28.8 34.3 9.5 8.4
Approach LOS C C A A
Queue Length 50th (m) 13.9 0.0 20.1 1.6 38.2 0.4 0.9 27.0 0.8
Queue Length 95th (m) 26.7 7.1 36.5 9.8 114.7 5.9 6.4 82.6 7.9
Internal Link Dist (m) 2866.7 332.7 383.1 434.6
Turn Bay Length (m) 55.0 10.0 100.0 20.0
Base Capacity (vph) 520 591 644 369 2355 1041 267 2311 949
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.06 0.22 0.09 0.49 0.04 0.07 0.39 0.05

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 90.4
Natural Cycle: 110
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 11.5 Intersection LOS: B
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Intersection Capacity Utilization 119.5% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     2: Upper James Street & Dickenson Road West/Dickenson Road East
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Lane Group EBT EBR WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 89 35 144 35 1158 38 19 902 49
v/c Ratio 0.41 0.13 0.52 0.09 0.49 0.04 0.07 0.39 0.05
Control Delay 36.3 9.9 34.3 9.0 9.7 4.2 9.3 8.6 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.3 9.9 34.3 9.0 9.7 4.2 9.3 8.6 4.8
Queue Length 50th (m) 13.9 0.0 20.1 1.6 38.2 0.4 0.9 27.0 0.8
Queue Length 95th (m) 26.7 7.1 36.5 9.8 114.7 5.9 6.4 82.6 7.9
Internal Link Dist (m) 2866.7 332.7 383.1 434.6
Turn Bay Length (m) 55.0 10.0 100.0 20.0
Base Capacity (vph) 520 591 644 369 2355 1041 267 2311 949
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.06 0.22 0.09 0.49 0.04 0.07 0.39 0.05

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 45 40 33 51 51 34 33 1100 36 18 857 47
Future Volume (vph) 45 40 33 51 51 34 33 1100 36 18 857 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 0.98 0.99 1.00 1.00 0.97 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.97 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1539 1306 1701 1750 3471 1523 1768 3406 1388
Flt Permitted 0.76 1.00 0.84 0.30 1.00 1.00 0.21 1.00 1.00
Satd. Flow (perm) 1194 1306 1454 545 3471 1523 394 3406 1388
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 47 42 35 54 54 36 35 1158 38 19 902 49
RTOR Reduction (vph) 0 0 29 0 14 0 0 0 10 0 0 10
Lane Group Flow (vph) 0 89 6 0 130 0 35 1158 28 19 902 39
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Heavy Vehicles (%) 31% 8% 21% 4% 8% 3% 3% 4% 3% 2% 6% 13%
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA Perm
Protected Phases 8 4 2 6
Permitted Phases 8 8 4 2 2 6 6
Actuated Green, G (s) 16.4 16.4 16.4 61.4 61.4 61.4 61.4 61.4 61.4
Effective Green, g (s) 16.4 16.4 16.4 61.4 61.4 61.4 61.4 61.4 61.4
Actuated g/C Ratio 0.18 0.18 0.18 0.68 0.68 0.68 0.68 0.68 0.68
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7 5.7
Lane Grp Cap (vph) 216 237 264 370 2360 1035 267 2315 943
v/s Ratio Prot c0.33 0.26
v/s Ratio Perm 0.07 0.00 c0.09 0.06 0.02 0.05 0.03
v/c Ratio 0.41 0.03 0.49 0.09 0.49 0.03 0.07 0.39 0.04
Uniform Delay, d1 32.7 30.4 33.2 4.9 6.9 4.7 4.9 6.3 4.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.0 1.4 0.5 0.7 0.0 0.5 0.5 0.1
Delay (s) 34.0 30.4 34.7 5.5 7.7 4.8 5.4 6.8 4.8
Level of Service C C C A A A A A A
Approach Delay (s) 33.0 34.7 7.5 6.7
Approach LOS C C A A

Intersection Summary
HCM 2000 Control Delay 10.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 90.3 Sum of lost time (s) 12.5
Intersection Capacity Utilization 119.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings FB 2030 PM
1: Glancaster Road & Dickenson Road West Broccolini Hamilton Airport Site

10-27-2025 CGH Transportation
Jl Page 1

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 10 141 4 6 200 7
Future Volume (vph) 10 141 4 6 200 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.874 0.919
Flt Protected 0.997 0.954
Satd. Flow (prot) 1623 0 1570 0 0 1744
Flt Permitted 0.997 0.954
Satd. Flow (perm) 1623 0 1570 0 0 1744
Link Speed (k/h) 60 50 50
Link Distance (m) 2890.7 836.5 492.7
Travel Time (s) 173.4 60.2 35.5
Confl. Peds. (#/hr) 5 5 4 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 2% 2% 25% 2% 4% 2%
Adj. Flow (vph) 11 152 4 6 215 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 163 0 10 0 0 223
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 7.2 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 15 25
Sign Control Stop Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 35.1% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 8.6
Intersection LOS A

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 141 4 6 200 7
Future Vol, veh/h 10 141 4 6 200 7
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles, % 2 2 25 2 4 2
Mvmt Flow 11 152 4 6 215 8
Number of Lanes 1 0 1 0 0 1

Approach WB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left NB      WB
Conflicting Lanes Left 1 0 1
Conflicting Approach Right SB WB      
Conflicting Lanes Right 1 1 0
HCM Control Delay 7.8 7.6 9.2
HCM LOS A A A
   

Lane NBLn1 WBLn1 SBLn1
Vol Left, % 0% 7% 97%
Vol Thru, % 40% 0% 3%
Vol Right, % 60% 93% 0%
Sign Control Stop Stop Stop
Traffic Vol by Lane 10 151 207
LT Vol 0 10 200
Through Vol 4 0 7
RT Vol 6 141 0
Lane Flow Rate 11 162 223
Geometry Grp 1 1 1
Degree of Util (X) 0.014 0.178 0.275
Departure Headway (Hd) 4.552 3.945 4.455
Convergence, Y/N Yes Yes Yes
Cap 789 914 799
Service Time 2.566 1.946 2.526
HCM Lane V/C Ratio 0.014 0.177 0.279
HCM Control Delay 7.6 7.8 9.2
HCM Lane LOS A A A
HCM 95th-tile Q 0 0.6 1.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 47 88 57 61 72 38 38 1200 84 45 1326 54
Future Volume (vph) 47 88 57 61 72 38 38 1200 84 45 1326 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 70.0 0.0 0.0 0.0 55.0 13.0 100.0 22.0
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (m) 20.0 7.5 75.0 90.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.98 0.99 1.00 0.97 1.00 0.97
Frt 0.850 0.970 0.850 0.850
Flt Protected 0.983 0.982 0.950 0.950
Satd. Flow (prot) 0 1672 1538 0 1767 0 1719 3505 1583 1770 3505 1404
Flt Permitted 0.788 0.797 0.128 0.160
Satd. Flow (perm) 0 1339 1508 0 1432 0 231 3505 1535 298 3505 1361
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 35 14 30 30
Link Speed (k/h) 60 60 80 70
Link Distance (m) 2890.7 356.7 407.1 458.6
Travel Time (s) 173.4 21.4 18.3 23.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 30% 2% 5% 2% 2% 2% 5% 3% 2% 2% 3% 15%
Adj. Flow (vph) 52 98 63 68 80 42 42 1333 93 50 1473 60
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 150 63 0 190 0 42 1333 93 50 1473 60
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru Right
Leading Detector (m) 2.0 10.0 2.0 2.0 10.0 2.0 10.0 2.0 2.0 10.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 0.6 2.0 2.0 0.6 2.0 0.6 2.0 2.0 0.6 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA Perm
Protected Phases 8 4 2 6
Permitted Phases 8 8 4 2 2 6 6
Detector Phase 8 8 8 4 4 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 55.0 55.0 55.0 55.0 55.0 55.0
Minimum Split (s) 45.0 45.0 45.0 45.0 45.0 61.5 61.5 61.5 61.5 61.5 61.5
Total Split (s) 45.0 45.0 45.0 45.0 45.0 65.0 65.0 65.0 65.0 65.0 65.0
Total Split (%) 40.9% 40.9% 40.9% 40.9% 40.9% 59.1% 59.1% 59.1% 59.1% 59.1% 59.1%
Maximum Green (s) 39.0 39.0 39.0 39.0 39.0 58.5 58.5 58.5 58.5 58.5 58.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 4.6 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7 5.7
Recall Mode None None None None None Max Max Max Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 15.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 32.0 32.0 32.0 32.0 32.0 22.6 22.6 22.6 22.6 22.6 22.6
Pedestrian Calls (#/hr) 0 0 0 5 5 5 5 5 5 5 5
Act Effct Green (s) 18.2 18.2 18.2 59.2 59.2 59.2 59.2 59.2 59.2
Actuated g/C Ratio 0.20 0.20 0.20 0.66 0.66 0.66 0.66 0.66 0.66
v/c Ratio 0.56 0.19 0.63 0.28 0.58 0.09 0.26 0.64 0.07
Control Delay 39.3 16.0 39.2 16.3 11.6 6.2 14.1 12.7 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.3 16.0 39.2 16.3 11.6 6.2 14.1 12.7 5.5
LOS D B D B B A B B A
Approach Delay 32.4 39.2 11.4 12.4
Approach LOS C D B B
Queue Length 50th (m) 24.4 4.1 29.1 2.5 54.9 3.2 2.9 64.8 1.5
Queue Length 95th (m) 42.0 13.7 49.4 15.8 141.1 15.1 16.4 166.1 9.8
Internal Link Dist (m) 2866.7 332.7 383.1 434.6
Turn Bay Length (m) 55.0 13.0 100.0 22.0
Base Capacity (vph) 587 680 635 151 2304 1019 196 2304 905
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.09 0.30 0.28 0.58 0.09 0.26 0.64 0.07

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 90
Natural Cycle: 110
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 14.7 Intersection LOS: B
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Intersection Capacity Utilization 120.6% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     2: Upper James Street & Dickenson Road West/Dickenson Road East
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Lane Group EBT EBR WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 150 63 190 42 1333 93 50 1473 60
v/c Ratio 0.56 0.19 0.63 0.28 0.58 0.09 0.26 0.64 0.07
Control Delay 39.3 16.0 39.2 16.3 11.6 6.2 14.1 12.7 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.3 16.0 39.2 16.3 11.6 6.2 14.1 12.7 5.5
Queue Length 50th (m) 24.4 4.1 29.1 2.5 54.9 3.2 2.9 64.8 1.5
Queue Length 95th (m) 42.0 13.7 49.4 15.8 141.1 15.1 16.4 166.1 9.8
Internal Link Dist (m) 2866.7 332.7 383.1 434.6
Turn Bay Length (m) 55.0 13.0 100.0 22.0
Base Capacity (vph) 587 680 635 151 2304 1019 196 2304 905
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.09 0.30 0.28 0.58 0.09 0.26 0.64 0.07

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 47 88 57 61 72 38 38 1200 84 45 1326 54
Future Volume (vph) 47 88 57 61 72 38 38 1200 84 45 1326 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 0.97 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1670 1506 1765 1718 3505 1538 1768 3505 1364
Flt Permitted 0.79 1.00 0.80 0.13 1.00 1.00 0.16 1.00 1.00
Satd. Flow (perm) 1340 1506 1432 231 3505 1538 298 3505 1364
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 52 98 63 68 80 42 42 1333 93 50 1473 60
RTOR Reduction (vph) 0 0 28 0 11 0 0 0 10 0 0 10
Lane Group Flow (vph) 0 150 35 0 179 0 42 1333 83 50 1473 50
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Heavy Vehicles (%) 30% 2% 5% 2% 2% 2% 5% 3% 2% 2% 3% 15%
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA Perm
Protected Phases 8 4 2 6
Permitted Phases 8 8 4 2 2 6 6
Actuated Green, G (s) 18.2 18.2 18.2 59.2 59.2 59.2 59.2 59.2 59.2
Effective Green, g (s) 18.2 18.2 18.2 59.2 59.2 59.2 59.2 59.2 59.2
Actuated g/C Ratio 0.20 0.20 0.20 0.66 0.66 0.66 0.66 0.66 0.66
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7 5.7
Lane Grp Cap (vph) 271 304 289 152 2308 1012 196 2308 898
v/s Ratio Prot 0.38 c0.42
v/s Ratio Perm 0.11 0.02 c0.12 0.18 0.05 0.17 0.04
v/c Ratio 0.55 0.12 0.62 0.28 0.58 0.08 0.26 0.64 0.06
Uniform Delay, d1 32.2 29.3 32.7 6.4 8.5 5.5 6.3 9.0 5.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.2 3.9 4.5 1.1 0.2 3.1 1.4 0.1
Delay (s) 34.6 29.4 36.6 10.9 9.5 5.7 9.4 10.4 5.6
Level of Service C C D B A A A B A
Approach Delay (s) 33.1 36.6 9.3 10.2
Approach LOS C D A B

Intersection Summary
HCM 2000 Control Delay 12.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 89.9 Sum of lost time (s) 12.5
Intersection Capacity Utilization 120.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix I 

 

Synchro Analysis Worksheets: 2035 Future Background  



Lanes, Volumes, Timings FB 2035 AM
1: Glancaster Road & Dickenson Road West Broccolini Hamilton Airport Site

10-27-2025 CGH Transportation
JL Page 1

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 5 80 7 7 160 4
Future Volume (vph) 5 80 7 7 160 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.872 0.932
Flt Protected 0.997 0.953
Satd. Flow (prot) 1562 0 1533 0 0 1733
Flt Permitted 0.997 0.953
Satd. Flow (perm) 1562 0 1533 0 0 1733
Link Speed (k/h) 60 50 50
Link Distance (m) 2890.7 836.5 492.7
Travel Time (s) 173.4 60.2 35.5
Confl. Peds. (#/hr) 5 5 5 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 2% 6% 2% 29% 4% 25%
Adj. Flow (vph) 5 86 8 8 172 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 91 0 16 0 0 176
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 7.2 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 15 25
Sign Control Stop Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 29.3% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 8
Intersection LOS A

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 5 80 7 7 160 4
Future Vol, veh/h 5 80 7 7 160 4
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles, % 2 6 2 29 4 25
Mvmt Flow 5 86 8 8 172 4
Number of Lanes 1 0 1 0 0 1

Approach WB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left NB      WB
Conflicting Lanes Left 1 0 1
Conflicting Approach Right SB WB      
Conflicting Lanes Right 1 1 0
HCM Control Delay 7.2 7.1 8.5
HCM LOS A A A
   

Lane NBLn1 WBLn1 SBLn1
Vol Left, % 0% 6% 98%
Vol Thru, % 50% 0% 2%
Vol Right, % 50% 94% 0%
Sign Control Stop Stop Stop
Traffic Vol by Lane 14 85 164
LT Vol 0 5 160
Through Vol 7 0 4
RT Vol 7 80 0
Lane Flow Rate 15 91 176
Geometry Grp 1 1 1
Degree of Util (X) 0.016 0.097 0.212
Departure Headway (Hd) 3.929 3.822 4.335
Convergence, Y/N Yes Yes Yes
Cap 898 943 827
Service Time 2.01 1.822 2.369
HCM Lane V/C Ratio 0.017 0.097 0.213
HCM Control Delay 7.1 7.2 8.5
HCM Lane LOS A A A
HCM 95th-tile Q 0 0.3 0.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 50 44 37 56 56 38 37 1214 40 20 946 52
Future Volume (vph) 50 44 37 56 56 38 37 1214 40 20 946 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 70.0 0.0 0.0 0.0 55.0 10.0 100.0 20.0
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (m) 20.0 7.5 75.0 90.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.98 0.99 1.00 0.97 1.00 0.97
Frt 0.850 0.966 0.850 0.850
Flt Protected 0.974 0.982 0.950 0.950
Satd. Flow (prot) 0 1525 1357 0 1698 0 1752 3471 1568 1770 3406 1442
Flt Permitted 0.730 0.835 0.261 0.177
Satd. Flow (perm) 0 1141 1331 0 1442 0 481 3471 1520 329 3406 1398
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 39 17 30 30
Link Speed (k/h) 60 60 80 70
Link Distance (m) 2890.7 356.7 407.1 458.6
Travel Time (s) 173.4 21.4 18.3 23.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 32% 9% 19% 4% 9% 3% 3% 4% 3% 2% 6% 12%
Adj. Flow (vph) 53 46 39 59 59 40 39 1278 42 21 996 55
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 99 39 0 158 0 39 1278 42 21 996 55
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru Right
Leading Detector (m) 2.0 10.0 2.0 2.0 10.0 2.0 10.0 2.0 2.0 10.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 0.6 2.0 2.0 0.6 2.0 0.6 2.0 2.0 0.6 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA Perm
Protected Phases 8 4 2 6
Permitted Phases 8 8 4 2 2 6 6
Detector Phase 8 8 8 4 4 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 55.0 55.0 55.0 55.0 55.0 55.0
Minimum Split (s) 45.0 45.0 45.0 45.0 45.0 61.5 61.5 61.5 61.5 61.5 61.5
Total Split (s) 45.0 45.0 45.0 45.0 45.0 65.0 65.0 65.0 65.0 65.0 65.0
Total Split (%) 40.9% 40.9% 40.9% 40.9% 40.9% 59.1% 59.1% 59.1% 59.1% 59.1% 59.1%
Maximum Green (s) 39.0 39.0 39.0 39.0 39.0 58.5 58.5 58.5 58.5 58.5 58.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 4.6 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7 5.7
Recall Mode None None None None None Max Max Max Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 15.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 32.0 32.0 32.0 32.0 32.0 22.6 22.6 22.6 22.6 22.6 22.6
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5 5 5 5 5
Act Effct Green (s) 17.0 17.0 17.0 60.3 60.3 60.3 60.3 60.3 60.3
Actuated g/C Ratio 0.19 0.19 0.19 0.67 0.67 0.67 0.67 0.67 0.67
v/c Ratio 0.46 0.14 0.55 0.12 0.55 0.04 0.10 0.44 0.06
Control Delay 37.7 9.5 35.4 9.6 10.7 4.5 10.1 9.3 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.7 9.5 35.4 9.6 10.7 4.5 10.1 9.3 5.1
LOS D A D A B A B A A
Approach Delay 29.8 35.4 10.5 9.1
Approach LOS C D B A
Queue Length 50th (m) 15.7 0.0 22.6 1.9 46.8 0.5 1.0 32.5 1.1
Queue Length 95th (m) 29.7 7.3 40.1 10.9 133.0 6.7 7.1 94.1 8.9
Internal Link Dist (m) 2866.7 332.7 383.1 434.6
Turn Bay Length (m) 55.0 10.0 100.0 20.0
Base Capacity (vph) 500 606 642 322 2328 1029 220 2284 947
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.06 0.25 0.12 0.55 0.04 0.10 0.44 0.06

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 89.9
Natural Cycle: 110
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 12.3 Intersection LOS: B
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Intersection Capacity Utilization 119.7% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     2: Upper James Street & Dickenson Road West/Dickenson Road East
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Lane Group EBT EBR WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 99 39 158 39 1278 42 21 996 55
v/c Ratio 0.46 0.14 0.55 0.12 0.55 0.04 0.10 0.44 0.06
Control Delay 37.7 9.5 35.4 9.6 10.7 4.5 10.1 9.3 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.7 9.5 35.4 9.6 10.7 4.5 10.1 9.3 5.1
Queue Length 50th (m) 15.7 0.0 22.6 1.9 46.8 0.5 1.0 32.5 1.1
Queue Length 95th (m) 29.7 7.3 40.1 10.9 133.0 6.7 7.1 94.1 8.9
Internal Link Dist (m) 2866.7 332.7 383.1 434.6
Turn Bay Length (m) 55.0 10.0 100.0 20.0
Base Capacity (vph) 500 606 642 322 2328 1029 220 2284 947
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.06 0.25 0.12 0.55 0.04 0.10 0.44 0.06

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 50 44 37 56 56 38 37 1214 40 20 946 52
Future Volume (vph) 50 44 37 56 56 38 37 1214 40 20 946 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 0.98 0.99 1.00 1.00 0.97 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.97 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1523 1328 1695 1750 3471 1523 1768 3406 1401
Flt Permitted 0.73 1.00 0.84 0.26 1.00 1.00 0.18 1.00 1.00
Satd. Flow (perm) 1142 1328 1442 481 3471 1523 330 3406 1401
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 46 39 59 59 40 39 1278 42 21 996 55
RTOR Reduction (vph) 0 0 32 0 14 0 0 0 10 0 0 10
Lane Group Flow (vph) 0 99 7 0 144 0 39 1278 32 21 996 45
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Heavy Vehicles (%) 32% 9% 19% 4% 9% 3% 3% 4% 3% 2% 6% 12%
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA Perm
Protected Phases 8 4 2 6
Permitted Phases 8 8 4 2 2 6 6
Actuated Green, G (s) 17.0 17.0 17.0 60.3 60.3 60.3 60.3 60.3 60.3
Effective Green, g (s) 17.0 17.0 17.0 60.3 60.3 60.3 60.3 60.3 60.3
Actuated g/C Ratio 0.19 0.19 0.19 0.67 0.67 0.67 0.67 0.67 0.67
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7 5.7
Lane Grp Cap (vph) 216 251 272 322 2330 1022 221 2287 940
v/s Ratio Prot c0.37 0.29
v/s Ratio Perm 0.09 0.01 c0.10 0.08 0.02 0.06 0.03
v/c Ratio 0.46 0.03 0.53 0.12 0.55 0.03 0.10 0.44 0.05
Uniform Delay, d1 32.3 29.7 32.8 5.3 7.7 5.0 5.2 6.8 5.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.0 2.0 0.8 0.9 0.1 0.9 0.6 0.1
Delay (s) 33.9 29.7 34.8 6.0 8.6 5.0 6.0 7.5 5.1
Level of Service C C C A A A A A A
Approach Delay (s) 32.7 34.8 8.4 7.3
Approach LOS C C A A

Intersection Summary
HCM 2000 Control Delay 10.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 89.8 Sum of lost time (s) 12.5
Intersection Capacity Utilization 119.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 11 156 5 6 221 7
Future Volume (vph) 11 156 5 6 221 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.874 0.926
Flt Protected 0.997 0.954
Satd. Flow (prot) 1623 0 1597 0 0 1760
Flt Permitted 0.997 0.954
Satd. Flow (perm) 1623 0 1597 0 0 1760
Link Speed (k/h) 60 50 50
Link Distance (m) 2890.7 836.5 492.7
Travel Time (s) 173.4 60.2 35.5
Confl. Peds. (#/hr) 5 5 4 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 2% 2% 20% 2% 3% 2%
Adj. Flow (vph) 12 168 5 6 238 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 180 0 11 0 0 246
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 7.2 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 15 25
Sign Control Stop Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 37.1% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 8.8
Intersection LOS A

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 11 156 5 6 221 7
Future Vol, veh/h 11 156 5 6 221 7
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles, % 2 2 20 2 3 2
Mvmt Flow 12 168 5 6 238 8
Number of Lanes 1 0 1 0 0 1

Approach WB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left NB      WB
Conflicting Lanes Left 1 0 1
Conflicting Approach Right SB WB      
Conflicting Lanes Right 1 1 0
HCM Control Delay 8 7.7 9.5
HCM LOS A A A
   

Lane NBLn1 WBLn1 SBLn1
Vol Left, % 0% 7% 97%
Vol Thru, % 45% 0% 3%
Vol Right, % 55% 93% 0%
Sign Control Stop Stop Stop
Traffic Vol by Lane 11 167 228
LT Vol 0 11 221
Through Vol 5 0 7
RT Vol 6 156 0
Lane Flow Rate 12 180 245
Geometry Grp 1 1 1
Degree of Util (X) 0.015 0.2 0.304
Departure Headway (Hd) 4.567 4.004 4.471
Convergence, Y/N Yes Yes Yes
Cap 785 901 794
Service Time 2.586 2.004 2.554
HCM Lane V/C Ratio 0.015 0.2 0.309
HCM Control Delay 7.7 8 9.5
HCM Lane LOS A A A
HCM 95th-tile Q 0 0.7 1.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 52 98 63 67 79 41 41 1325 93 50 1464 60
Future Volume (vph) 52 98 63 67 79 41 41 1325 93 50 1464 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 70.0 0.0 0.0 0.0 55.0 13.0 100.0 22.0
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (m) 20.0 7.5 75.0 90.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.98 0.99 0.97 1.00 0.97
Frt 0.850 0.970 0.850 0.850
Flt Protected 0.983 0.983 0.950 0.950
Satd. Flow (prot) 0 1667 1524 0 1769 0 1719 3505 1583 1770 3505 1404
Flt Permitted 0.767 0.757 0.096 0.126
Satd. Flow (perm) 0 1299 1494 0 1360 0 174 3505 1535 235 3505 1361
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 35 14 30 30
Link Speed (k/h) 60 60 80 70
Link Distance (m) 2890.7 356.7 407.1 458.6
Travel Time (s) 173.4 21.4 18.3 23.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 31% 2% 6% 2% 2% 2% 5% 3% 2% 2% 3% 15%
Adj. Flow (vph) 58 109 70 74 88 46 46 1472 103 56 1627 67
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 167 70 0 208 0 46 1472 103 56 1627 67
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru Right
Leading Detector (m) 2.0 10.0 2.0 2.0 10.0 2.0 10.0 2.0 2.0 10.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 0.6 2.0 2.0 0.6 2.0 0.6 2.0 2.0 0.6 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA Perm
Protected Phases 8 4 2 6
Permitted Phases 8 8 4 2 2 6 6
Detector Phase 8 8 8 4 4 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 55.0 55.0 55.0 55.0 55.0 55.0
Minimum Split (s) 45.0 45.0 45.0 45.0 45.0 61.5 61.5 61.5 61.5 61.5 61.5
Total Split (s) 45.0 45.0 45.0 45.0 45.0 65.0 65.0 65.0 65.0 65.0 65.0
Total Split (%) 40.9% 40.9% 40.9% 40.9% 40.9% 59.1% 59.1% 59.1% 59.1% 59.1% 59.1%
Maximum Green (s) 39.0 39.0 39.0 39.0 39.0 58.5 58.5 58.5 58.5 58.5 58.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 4.6 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7 5.7
Recall Mode None None None None None Max Max Max Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 15.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 32.0 32.0 32.0 32.0 32.0 22.6 22.6 22.6 22.6 22.6 22.6
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5 5 5 5 5
Act Effct Green (s) 19.0 19.0 19.0 59.2 59.2 59.2 59.2 59.2 59.2
Actuated g/C Ratio 0.21 0.21 0.21 0.65 0.65 0.65 0.65 0.65 0.65
v/c Ratio 0.62 0.21 0.70 0.41 0.64 0.10 0.37 0.71 0.07
Control Delay 41.6 17.3 43.2 26.1 13.1 6.5 20.1 14.7 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.6 17.3 43.2 26.1 13.1 6.5 20.1 14.7 5.8
LOS D B D C B A C B A
Approach Delay 34.4 43.2 13.0 14.5
Approach LOS C D B B
Queue Length 50th (m) 27.7 5.2 32.9 3.2 68.6 4.0 3.8 82.3 2.0
Queue Length 95th (m) 47.0 15.3 55.1 #24.9 166.2 16.7 22.0 198.4 10.9
Internal Link Dist (m) 2866.7 332.7 383.1 434.6
Turn Bay Length (m) 55.0 13.0 100.0 22.0
Base Capacity (vph) 564 668 598 113 2283 1010 152 2283 897
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.10 0.35 0.41 0.64 0.10 0.37 0.71 0.07

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 90.8
Natural Cycle: 110
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 16.7 Intersection LOS: B
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Intersection Capacity Utilization 121.4% ICU Level of Service H
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     2: Upper James Street & Dickenson Road West/Dickenson Road East
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Lane Group EBT EBR WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 167 70 208 46 1472 103 56 1627 67
v/c Ratio 0.62 0.21 0.70 0.41 0.64 0.10 0.37 0.71 0.07
Control Delay 41.6 17.3 43.2 26.1 13.1 6.5 20.1 14.7 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.6 17.3 43.2 26.1 13.1 6.5 20.1 14.7 5.8
Queue Length 50th (m) 27.7 5.2 32.9 3.2 68.6 4.0 3.8 82.3 2.0
Queue Length 95th (m) 47.0 15.3 55.1 #24.9 166.2 16.7 22.0 198.4 10.9
Internal Link Dist (m) 2866.7 332.7 383.1 434.6
Turn Bay Length (m) 55.0 13.0 100.0 22.0
Base Capacity (vph) 564 668 598 113 2283 1010 152 2283 897
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.10 0.35 0.41 0.64 0.10 0.37 0.71 0.07

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 52 98 63 67 79 41 41 1325 93 50 1464 60
Future Volume (vph) 52 98 63 67 79 41 41 1325 93 50 1464 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 0.97 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1665 1492 1766 1718 3505 1538 1769 3505 1364
Flt Permitted 0.77 1.00 0.76 0.10 1.00 1.00 0.13 1.00 1.00
Satd. Flow (perm) 1299 1492 1361 173 3505 1538 235 3505 1364
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 58 109 70 74 88 46 46 1472 103 56 1627 67
RTOR Reduction (vph) 0 0 28 0 11 0 0 0 10 0 0 10
Lane Group Flow (vph) 0 167 42 0 197 0 46 1472 93 56 1627 57
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Heavy Vehicles (%) 31% 2% 6% 2% 2% 2% 5% 3% 2% 2% 3% 15%
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA Perm
Protected Phases 8 4 2 6
Permitted Phases 8 8 4 2 2 6 6
Actuated Green, G (s) 19.0 19.0 19.0 59.2 59.2 59.2 59.2 59.2 59.2
Effective Green, g (s) 19.0 19.0 19.0 59.2 59.2 59.2 59.2 59.2 59.2
Actuated g/C Ratio 0.21 0.21 0.21 0.65 0.65 0.65 0.65 0.65 0.65
Clearance Time (s) 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7 5.7
Lane Grp Cap (vph) 272 312 285 112 2287 1003 153 2287 890
v/s Ratio Prot 0.42 c0.46
v/s Ratio Perm 0.13 0.03 c0.14 0.27 0.06 0.24 0.04
v/c Ratio 0.61 0.14 0.69 0.41 0.64 0.09 0.37 0.71 0.06
Uniform Delay, d1 32.5 29.2 33.1 7.5 9.4 5.8 7.2 10.2 5.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.1 0.2 7.0 10.8 1.4 0.2 6.6 1.9 0.1
Delay (s) 36.6 29.4 40.2 18.2 10.8 6.0 13.8 12.1 5.8
Level of Service D C D B B A B B A
Approach Delay (s) 34.5 40.2 10.7 11.9
Approach LOS C D B B

Intersection Summary
HCM 2000 Control Delay 14.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.7 Sum of lost time (s) 12.5
Intersection Capacity Utilization 121.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Synchro Analysis Worksheets: 2030 Future Total (Full Build-Out)  
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 4 85 22 7 204 77
Future Volume (vph) 4 85 22 7 204 77
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.871 0.966
Flt Protected 0.998 0.965
Satd. Flow (prot) 1575 0 1688 0 0 1785
Flt Permitted 0.998 0.965
Satd. Flow (perm) 1575 0 1688 0 0 1785
Link Speed (k/h) 60 50 50
Link Distance (m) 1486.2 615.2 492.7
Travel Time (s) 89.2 44.3 35.5
Confl. Peds. (#/hr) 5 5 5 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 2% 5% 2% 29% 3% 2%
Adj. Flow (vph) 4 91 24 8 219 83
Shared Lane Traffic (%)
Lane Group Flow (vph) 95 0 32 0 0 302
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.6 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 15 25
Sign Control Stop Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 35.8% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 9.1
Intersection LOS A

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 4 85 22 7 204 77
Future Vol, veh/h 4 85 22 7 204 77
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles, % 2 5 2 29 3 2
Mvmt Flow 4 91 24 8 219 83
Number of Lanes 1 0 1 0 0 1

Approach WB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left NB      WB
Conflicting Lanes Left 1 0 1
Conflicting Approach Right SB WB      
Conflicting Lanes Right 1 1 0
HCM Control Delay 7.6 7.5 9.8
HCM LOS A A A
   

Lane NBLn1 WBLn1 SBLn1
Vol Left, % 0% 4% 73%
Vol Thru, % 76% 0% 27%
Vol Right, % 24% 96% 0%
Sign Control Stop Stop Stop
Traffic Vol by Lane 29 89 281
LT Vol 0 4 204
Through Vol 22 0 77
RT Vol 7 85 0
Lane Flow Rate 31 96 302
Geometry Grp 1 1 1
Degree of Util (X) 0.037 0.11 0.36
Departure Headway (Hd) 4.311 4.131 4.289
Convergence, Y/N Yes Yes Yes
Cap 834 873 834
Service Time 2.322 2.133 2.346
HCM Lane V/C Ratio 0.037 0.11 0.362
HCM Control Delay 7.5 7.6 9.8
HCM Lane LOS A A A
HCM 95th-tile Q 0.1 0.4 1.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 93 40 60 51 51 34 86 1100 36 18 857 203
Future Volume (vph) 93 40 60 51 51 34 86 1100 36 18 857 203
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 70.0 0.0 0.0 0.0 55.0 10.0 100.0 20.0
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (m) 20.0 7.5 75.0 90.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.98 0.99 1.00 0.97 1.00 0.97
Frt 0.850 0.966 0.850 0.850
Flt Protected 0.966 0.982 0.950 0.950
Satd. Flow (prot) 0 1443 1035 0 1698 0 1421 3471 1568 1770 3406 1468
Flt Permitted 0.716 0.825 0.236 0.243
Satd. Flow (perm) 0 1067 1016 0 1425 0 353 3471 1520 452 3406 1422
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 82 20 33 92
Link Speed (k/h) 60 60 80 70
Link Distance (m) 1404.5 356.7 407.1 458.6
Travel Time (s) 84.3 21.4 18.3 23.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 35% 9% 56% 4% 9% 3% 27% 4% 3% 2% 6% 10%
Adj. Flow (vph) 98 42 63 54 54 36 91 1158 38 19 902 214
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 140 63 0 144 0 91 1158 38 19 902 214
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru Right
Leading Detector (m) 2.0 10.0 2.0 2.0 10.0 2.0 10.0 2.0 2.0 10.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 0.6 2.0 2.0 0.6 2.0 0.6 2.0 2.0 0.6 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel



Lanes, Volumes, Timings FT 2030 AM
2: Upper James Street & Dickenson Road West/Dickenson Road East Broccolini Hamilton Airport Site

FT 2035 AM CGH Transportation
JL Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA pm+pt NA Perm Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 8 4 2 2 6 6
Detector Phase 8 8 8 4 4 5 2 2 6 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 45.0 45.0 45.0 45.0 45.0 9.0 44.1 44.1 44.1 44.1 44.1
Total Split (s) 45.0 45.0 45.0 45.0 45.0 10.0 55.0 55.0 45.0 45.0 45.0
Total Split (%) 45.0% 45.0% 45.0% 45.0% 45.0% 10.0% 55.0% 55.0% 45.0% 45.0% 45.0%
Maximum Green (s) 39.0 39.0 39.0 39.0 39.0 6.0 48.5 48.5 38.5 38.5 38.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 4.0 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 0.0 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 4.0 6.5 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7
Recall Mode None None None None None None Max Max Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 32.0 32.0 32.0 32.0 32.0 22.6 22.6 22.6 22.6 22.6
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5 5 5 5
Act Effct Green (s) 17.8 17.8 17.8 51.8 49.2 49.2 41.3 41.3 41.3
Actuated g/C Ratio 0.22 0.22 0.22 0.65 0.62 0.62 0.52 0.52 0.52
v/c Ratio 0.59 0.22 0.43 0.29 0.54 0.04 0.08 0.51 0.27
Control Delay 37.0 5.0 25.6 10.3 11.8 4.6 16.4 16.6 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.0 5.0 25.6 10.3 11.8 4.6 16.4 16.6 9.7
LOS D A C B B A B B A
Approach Delay 27.1 25.6 11.5 15.3
Approach LOS C C B B

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 79.7
Natural Cycle: 100
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 14.9 Intersection LOS: B
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Upper James Street & Dickenson Road West/Dickenson Road East



Queues FT 2030 AM
2: Upper James Street & Dickenson Road West/Dickenson Road East Broccolini Hamilton Airport Site

FT 2035 AM CGH Transportation
JL Page 5

Lane Group EBT EBR WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 140 63 144 91 1158 38 19 902 214
v/c Ratio 0.59 0.22 0.43 0.29 0.54 0.04 0.08 0.51 0.27
Control Delay 37.0 5.0 25.6 10.3 11.8 4.6 16.4 16.6 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.0 5.0 25.6 10.3 11.8 4.6 16.4 16.6 9.7
Queue Length 50th (m) 19.7 0.0 16.6 4.0 43.1 0.3 1.4 44.8 9.3
Queue Length 95th (m) 36.1 5.8 31.3 18.1 116.9 5.9 7.9 102.3 35.1
Internal Link Dist (m) 1380.5 332.7 383.1 434.6
Turn Bay Length (m) 55.0 10.0 100.0 20.0
Base Capacity (vph) 530 546 717 311 2144 951 234 1766 781
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.12 0.20 0.29 0.54 0.04 0.08 0.51 0.27

Intersection Summary



Lanes, Volumes, Timings FT 2030 AM
3: Glancaster Road & Arterial 1N Broccolini Hamilton Airport Site

FT 2035 AM CGH Transportation
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 15 14 0 74 7
Future Volume (vph) 0 15 14 0 74 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850
Flt Protected 0.957
Satd. Flow (prot) 1863 1583 1681 0 0 1768
Flt Permitted 0.957
Satd. Flow (perm) 1863 1583 1681 0 0 1768
Link Speed (k/h) 60 50 50
Link Distance (m) 1775.0 221.3 615.2
Travel Time (s) 106.5 15.9 44.3
Confl. Peds. (#/hr) 5 5 5 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 13% 2% 2% 11%
Adj. Flow (vph) 0 16 15 0 80 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 16 15 0 0 88
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.6 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 15 25
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 22.7% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC FT 2030 AM
3: Glancaster Road & Arterial 1N Broccolini Hamilton Airport Site

FT 2035 AM CGH Transportation
JL Page 7

Intersection
Int Delay, s/veh 6.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 15 14 0 74 7
Future Vol, veh/h 0 15 14 0 74 7
Conflicting Peds, #/hr 5 5 0 5 5 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 13 2 2 11
Mvmt Flow 0 16 15 0 80 8
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 193 25 0 0 20 0
          Stage 1 20 - - - - -
          Stage 2 173 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 796 1051 - - 1596 -
          Stage 1 1003 - - - - -
          Stage 2 857 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 748 1040 - - 1588 -
Mov Cap-2 Maneuver 748 - - - - -
          Stage 1 998 - - - - -
          Stage 2 809 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 8.5 0 6.7
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - - 1040 1588 -
HCM Lane V/C Ratio - - - 0.016 0.051 -
HCM Control Delay (s) - - 0 8.5 7.4 0
HCM Lane LOS - - A A A A
HCM 95th %tile Q(veh) - - - 0 0.2 -



Lanes, Volumes, Timings FT 2030 AM
4: Arterial 1N & Dickenson Road West Broccolini Hamilton Airport Site

FT 2035 AM CGH Transportation
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 151 59 208 77 12 75
Future Volume (vph) 151 59 208 77 12 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 115.0 0.0 0.0
Storage Lanes 0 0 1 1
Taper Length (m) 55.0 100.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 0.96
Frt 0.962 0.850
Flt Protected 0.965 0.950
Satd. Flow (prot) 1732 0 0 1618 1770 1016
Flt Permitted 0.538 0.950
Satd. Flow (perm) 1732 0 0 900 1753 980
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 19 82
Link Speed (k/h) 60 60 60
Link Distance (m) 1486.2 1404.5 1775.0
Travel Time (s) 89.2 84.3 106.5
Confl. Peds. (#/hr) 5 5 5 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 2% 16% 6% 2% 59%
Adj. Flow (vph) 164 64 226 84 13 82
Shared Lane Traffic (%)
Lane Group Flow (vph) 228 0 0 310 13 82
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 15 25 25 15
Number of Detectors 2 1 2 1 1
Detector Template Thru Left Thru Left Right
Leading Detector (m) 10.0 2.0 10.0 2.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.6 2.0 0.6 2.0 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4
Detector 2 Size(m) 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel



Lanes, Volumes, Timings FT 2030 AM
4: Arterial 1N & Dickenson Road West Broccolini Hamilton Airport Site

FT 2035 AM CGH Transportation
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Lane Group EBT EBR WBL WBT NBL NBR
Detector 2 Extend (s) 0.0 0.0
Turn Type NA pm+pt NA Prot Perm
Protected Phases 4 3 8 2
Permitted Phases 8 2
Detector Phase 4 3 8 2 2
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 32.3 32.3 32.3 32.2 32.2
Total Split (s) 33.0 32.3 65.3 34.7 34.7
Total Split (%) 33.0% 32.3% 65.3% 34.7% 34.7%
Maximum Green (s) 27.7 27.0 60.0 29.5 29.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 1.6 1.6 1.6 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.3 5.3 5.2 5.2
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 20.0 20.0 20.0 20.0 20.0
Pedestrian Calls (#/hr) 5 5 5 5 5
Act Effct Green (s) 43.5 49.9 39.6 39.6
Actuated g/C Ratio 0.44 0.50 0.40 0.40
v/c Ratio 0.30 0.64 0.02 0.19
Control Delay 19.0 22.7 24.3 7.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 19.0 22.7 24.3 7.3
LOS B C C A
Approach Delay 19.0 22.7 9.7
Approach LOS B C A

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 19.4 Intersection LOS: B
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     4: Arterial 1N & Dickenson Road West



Queues FT 2030 AM
4: Arterial 1N & Dickenson Road West Broccolini Hamilton Airport Site

FT 2035 AM CGH Transportation
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 228 310 13 82
v/c Ratio 0.30 0.64 0.02 0.19
Control Delay 19.0 22.7 24.3 7.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 19.0 22.7 24.3 7.3
Queue Length 50th (m) 21.4 42.6 1.7 0.0
Queue Length 95th (m) 58.4 45.1 6.5 11.1
Internal Link Dist (m) 1462.2 1380.5 1751.0
Turn Bay Length (m)
Base Capacity (vph) 763 579 700 437
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.30 0.54 0.02 0.19

Intersection Summary





Lanes, Volumes, Timings FT 2030 PM
1: Glancaster Road & Dickenson Road West Broccolini Hamilton Airport Site

11-10-2025 CGH Transportation
JL Page 1

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 10 204 82 6 218 30
Future Volume (vph) 10 204 82 6 218 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.871 0.991
Flt Protected 0.998 0.958
Satd. Flow (prot) 1619 0 1846 0 0 1769
Flt Permitted 0.998 0.958
Satd. Flow (perm) 1619 0 1846 0 0 1769
Link Speed (k/h) 60 50 50
Link Distance (m) 1486.2 615.2 492.7
Travel Time (s) 89.2 44.3 35.5
Confl. Peds. (#/hr) 5 5 5 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 2% 2% 2% 2% 3% 2%
Adj. Flow (vph) 11 219 88 6 234 32
Shared Lane Traffic (%)
Lane Group Flow (vph) 230 0 94 0 0 266
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.6 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 15 25
Sign Control Stop Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 40.7% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 AWSC FT 2030 PM
1: Glancaster Road & Dickenson Road West Broccolini Hamilton Airport Site

11-10-2025 CGH Transportation
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Intersection
Intersection Delay, s/veh 9.4
Intersection LOS A

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 204 82 6 218 30
Future Vol, veh/h 10 204 82 6 218 30
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles, % 2 2 2 2 3 2
Mvmt Flow 11 219 88 6 234 32
Number of Lanes 1 0 1 0 0 1

Approach WB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left NB      WB
Conflicting Lanes Left 1 0 1
Conflicting Approach Right SB WB      
Conflicting Lanes Right 1 1 0
HCM Control Delay 8.8 8.4 10.3
HCM LOS A A B
   

Lane NBLn1 WBLn1 SBLn1
Vol Left, % 0% 5% 88%
Vol Thru, % 93% 0% 12%
Vol Right, % 7% 95% 0%
Sign Control Stop Stop Stop
Traffic Vol by Lane 88 214 248
LT Vol 0 10 218
Through Vol 82 0 30
RT Vol 6 204 0
Lane Flow Rate 95 230 267
Geometry Grp 1 1 1
Degree of Util (X) 0.124 0.271 0.351
Departure Headway (Hd) 4.717 4.238 4.743
Convergence, Y/N Yes Yes Yes
Cap 758 847 757
Service Time 2.76 2.265 2.78
HCM Lane V/C Ratio 0.125 0.272 0.353
HCM Control Delay 8.4 8.8 10.3
HCM Lane LOS A A B
HCM 95th-tile Q 0.4 1.1 1.6



Lanes, Volumes, Timings FT 2030 PM
2: Upper James Street & Dickenson Road West/Dickenson Road East Broccolini Hamilton Airport Site

11-10-2025 CGH Transportation
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 209 88 109 61 72 38 71 1200 84 45 1326 118
Future Volume (vph) 209 88 109 61 72 38 71 1200 84 45 1326 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 70.0 0.0 0.0 0.0 55.0 10.0 100.0 20.0
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (m) 20.0 7.5 75.0 90.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.98 1.00 0.97 1.00 0.97
Frt 0.850 0.970 0.850 0.850
Flt Protected 0.966 0.982 0.950 0.950
Satd. Flow (prot) 0 1631 1233 0 1767 0 1101 3505 1583 1770 3505 1205
Flt Permitted 0.669 0.652 0.087 0.141
Satd. Flow (perm) 0 1127 1210 0 1172 0 101 3505 1535 262 3505 1168
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 121 17 33 76
Link Speed (k/h) 60 60 80 70
Link Distance (m) 1404.5 356.7 407.1 458.6
Travel Time (s) 84.3 21.4 18.3 23.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 17% 2% 31% 2% 2% 2% 64% 3% 2% 2% 3% 34%
Adj. Flow (vph) 232 98 121 68 80 42 79 1333 93 50 1473 131
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 330 121 0 190 0 79 1333 93 50 1473 131
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru Right
Leading Detector (m) 2.0 10.0 2.0 2.0 10.0 2.0 10.0 2.0 2.0 10.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 0.6 2.0 2.0 0.6 2.0 0.6 2.0 2.0 0.6 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel



Lanes, Volumes, Timings FT 2030 PM
2: Upper James Street & Dickenson Road West/Dickenson Road East Broccolini Hamilton Airport Site
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA pm+pt NA Perm Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 8 4 2 2 6 6
Detector Phase 8 8 8 4 4 5 2 2 6 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 45.0 45.0 45.0 45.0 45.0 9.0 44.1 44.1 44.1 44.1 44.1
Total Split (s) 45.0 45.0 45.0 45.0 45.0 9.0 55.0 55.0 46.0 46.0 46.0
Total Split (%) 45.0% 45.0% 45.0% 45.0% 45.0% 9.0% 55.0% 55.0% 46.0% 46.0% 46.0%
Maximum Green (s) 39.0 39.0 39.0 39.0 39.0 5.0 48.5 48.5 39.5 39.5 39.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 4.0 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 0.0 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 4.0 6.5 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7
Recall Mode None None None None None None Max Max Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 32.0 32.0 32.0 32.0 32.0 22.6 22.6 22.6 22.6 22.6
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5 5 5 5
Act Effct Green (s) 30.7 30.7 30.7 51.4 48.9 48.9 41.9 41.9 41.9
Actuated g/C Ratio 0.33 0.33 0.33 0.56 0.53 0.53 0.45 0.45 0.45
v/c Ratio 0.88 0.25 0.47 0.71 0.72 0.11 0.42 0.92 0.23
Control Delay 53.8 5.3 25.6 50.7 20.6 9.4 35.7 37.6 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.8 5.3 25.6 50.7 20.6 9.4 35.7 37.6 10.2
LOS D A C D C A D D B
Approach Delay 40.7 25.6 21.5 35.4
Approach LOS D C C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 92.1
Natural Cycle: 100
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 30.0 Intersection LOS: C
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: Upper James Street & Dickenson Road West/Dickenson Road East



Queues FT 2030 PM
2: Upper James Street & Dickenson Road West/Dickenson Road East Broccolini Hamilton Airport Site
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Lane Group EBT EBR WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 330 121 190 79 1333 93 50 1473 131
v/c Ratio 0.88 0.25 0.47 0.71 0.72 0.11 0.42 0.92 0.23
Control Delay 53.8 5.3 25.6 50.7 20.6 9.4 35.7 37.6 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.8 5.3 25.6 50.7 20.6 9.4 35.7 37.6 10.2
Queue Length 50th (m) 57.1 0.0 25.0 6.9 97.6 5.4 6.6 142.0 6.1
Queue Length 95th (m) #101.7 11.3 44.7 #32.5 143.5 15.1 #24.0 #219.0 20.2
Internal Link Dist (m) 1380.5 332.7 383.1 434.6
Turn Bay Length (m) 55.0 10.0 100.0 20.0
Base Capacity (vph) 480 585 509 111 1859 829 119 1593 572
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.21 0.37 0.71 0.72 0.11 0.42 0.92 0.23

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 78 10 0 23 17
Future Volume (vph) 0 78 10 0 23 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850
Flt Protected 0.972
Satd. Flow (prot) 1863 1583 1743 0 0 1811
Flt Permitted 0.972
Satd. Flow (perm) 1863 1583 1743 0 0 1811
Link Speed (k/h) 60 50 50
Link Distance (m) 1807.0 221.3 615.2
Travel Time (s) 108.4 15.9 44.3
Confl. Peds. (#/hr) 5 5 5 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 9% 2% 2% 2%
Adj. Flow (vph) 0 85 11 0 25 18
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 85 11 0 0 43
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.6 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 15 25
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 20.4% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Int Delay, s/veh 6.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 78 10 0 23 17
Future Vol, veh/h 0 78 10 0 23 17
Conflicting Peds, #/hr 5 5 0 5 5 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 9 2 2 2
Mvmt Flow 0 85 11 0 25 18
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 89 21 0 0 16 0
          Stage 1 16 - - - - -
          Stage 2 73 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 912 1056 - - 1602 -
          Stage 1 1007 - - - - -
          Stage 2 950 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 888 1045 - - 1594 -
Mov Cap-2 Maneuver 888 - - - - -
          Stage 1 1002 - - - - -
          Stage 2 930 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 8.7 0 4.2
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - - 1045 1594 -
HCM Lane V/C Ratio - - - 0.081 0.016 -
HCM Control Delay (s) - - 0 8.7 7.3 0
HCM Lane LOS - - A A A A
HCM 95th %tile Q(veh) - - - 0.3 0 -
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 205 18 97 151 63 214
Future Volume (vph) 205 18 97 151 63 214
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 115.0 0.0 0.0
Storage Lanes 0 0 1 1
Taper Length (m) 55.0 100.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.989 0.850
Flt Protected 0.981 0.950
Satd. Flow (prot) 1826 0 0 1399 1770 1324
Flt Permitted 0.612 0.950
Satd. Flow (perm) 1826 0 0 873 1770 1324
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4 233
Link Speed (k/h) 60 60 60
Link Distance (m) 1486.2 1404.5 1807.0
Travel Time (s) 89.2 84.3 108.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 2% 82% 2% 2% 22%
Adj. Flow (vph) 223 20 105 164 68 233
Shared Lane Traffic (%)
Lane Group Flow (vph) 243 0 0 269 68 233
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 15 25 25 15
Number of Detectors 2 1 2 1 1
Detector Template Thru Left Thru Left Right
Leading Detector (m) 10.0 2.0 10.0 2.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.6 2.0 0.6 2.0 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4
Detector 2 Size(m) 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type NA pm+pt NA Prot Perm
Protected Phases 4 3 8 2
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Lane Group EBT EBR WBL WBT NBL NBR
Permitted Phases 8 2
Detector Phase 4 3 8 2 2
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 32.3 32.3 32.3 32.0 32.0
Total Split (s) 33.0 32.3 65.3 34.7 34.7
Total Split (%) 33.0% 32.3% 65.3% 34.7% 34.7%
Maximum Green (s) 27.7 27.0 60.0 29.7 29.7
Yellow Time (s) 3.7 3.7 3.7 3.5 3.5
All-Red Time (s) 1.6 1.6 1.6 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.3 5.3 5.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 20.0 20.0 20.0 20.0 20.0
Pedestrian Calls (#/hr) 5 5 5 5 5
Act Effct Green (s) 31.4 37.9 51.8 51.8
Actuated g/C Ratio 0.31 0.38 0.52 0.52
v/c Ratio 0.42 0.75 0.07 0.29
Control Delay 28.8 38.0 17.7 4.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 28.8 38.0 17.7 4.3
LOS C D B A
Approach Delay 28.8 38.0 7.3
Approach LOS C D A

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 23.9 Intersection LOS: C
Intersection Capacity Utilization 46.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     4: Arterial 1N & Dickenson Road West
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 243 269 68 233
v/c Ratio 0.42 0.75 0.07 0.29
Control Delay 28.8 38.0 17.7 4.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 28.8 38.0 17.7 4.3
Queue Length 50th (m) 35.3 49.8 6.4 0.0
Queue Length 95th (m) 65.3 41.4 20.5 17.5
Internal Link Dist (m) 1462.2 1380.5 1783.0
Turn Bay Length (m)
Base Capacity (vph) 604 551 916 798
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.40 0.49 0.07 0.29

Intersection Summary
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 5 92 22 7 219 78
Future Volume (vph) 5 92 22 7 219 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.871 0.966
Flt Protected 0.998 0.964
Satd. Flow (prot) 1575 0 1688 0 0 1783
Flt Permitted 0.998 0.964
Satd. Flow (perm) 1575 0 1688 0 0 1783
Link Speed (k/h) 60 50 50
Link Distance (m) 1486.2 615.2 492.7
Travel Time (s) 89.2 44.3 35.5
Confl. Peds. (#/hr) 5 5 5 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 2% 5% 2% 29% 3% 2%
Adj. Flow (vph) 5 99 24 8 235 84
Shared Lane Traffic (%)
Lane Group Flow (vph) 104 0 32 0 0 319
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.6 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 15 25
Sign Control Stop Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 37.1% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 5 92 22 7 219 78
Future Volume (vph) 5 92 22 7 219 78
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Hourly flow rate (vph) 5 99 24 8 235 84

Direction, Lane # WB 1 NB 1 SB 1
Volume Total (vph) 104 32 319
Volume Left (vph) 5 0 235
Volume Right (vph) 99 8 0
Hadj (s) -0.48 0.00 0.19
Departure Headway (s) 4.2 4.5 4.4
Degree Utilization, x 0.12 0.04 0.39
Capacity (veh/h) 783 765 799
Control Delay (s) 7.8 7.7 10.1
Approach Delay (s) 7.8 7.7 10.1
Approach LOS A A B

Intersection Summary
Delay 9.4
Level of Service A
Intersection Capacity Utilization 37.1% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 9.3
Intersection LOS A

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 5 92 22 7 219 78
Future Vol, veh/h 5 92 22 7 219 78
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles, % 2 5 2 29 3 2
Mvmt Flow 5 99 24 8 235 84
Number of Lanes 1 0 1 0 0 1

Approach WB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left NB      WB
Conflicting Lanes Left 1 0 1
Conflicting Approach Right SB WB      
Conflicting Lanes Right 1 1 0
HCM Control Delay 7.8 7.5 10
HCM LOS A A A
   

Lane NBLn1 WBLn1 SBLn1
Vol Left, % 0% 5% 74%
Vol Thru, % 76% 0% 26%
Vol Right, % 24% 95% 0%
Sign Control Stop Stop Stop
Traffic Vol by Lane 29 97 297
LT Vol 0 5 219
Through Vol 22 0 78
RT Vol 7 92 0
Lane Flow Rate 31 104 319
Geometry Grp 1 1 1
Degree of Util (X) 0.038 0.121 0.382
Departure Headway (Hd) 4.352 4.18 4.307
Convergence, Y/N Yes Yes Yes
Cap 825 863 827
Service Time 2.365 2.182 2.371
HCM Lane V/C Ratio 0.038 0.121 0.386
HCM Control Delay 7.5 7.8 10
HCM Lane LOS A A A
HCM 95th-tile Q 0.1 0.4 1.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 98 44 64 56 56 38 90 1214 40 20 946 208
Future Volume (vph) 98 44 64 56 56 38 90 1214 40 20 946 208
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 70.0 0.0 0.0 0.0 55.0 10.0 100.0 20.0
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (m) 20.0 7.5 75.0 90.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.98 0.99 1.00 0.97 1.00 0.97
Frt 0.850 0.966 0.850 0.850
Flt Protected 0.967 0.982 0.950 0.950
Satd. Flow (prot) 0 1447 1035 0 1699 0 1421 3471 1568 1770 3406 1468
Flt Permitted 0.700 0.820 0.201 0.200
Satd. Flow (perm) 0 1045 1016 0 1417 0 300 3471 1520 372 3406 1422
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 82 20 33 86
Link Speed (k/h) 60 60 80 70
Link Distance (m) 1404.5 356.7 407.1 458.6
Travel Time (s) 84.3 21.4 18.3 23.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 35% 9% 56% 4% 9% 3% 27% 4% 3% 2% 6% 10%
Adj. Flow (vph) 103 46 67 59 59 40 95 1278 42 21 996 219
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 149 67 0 158 0 95 1278 42 21 996 219
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru Right
Leading Detector (m) 2.0 10.0 2.0 2.0 10.0 2.0 10.0 2.0 2.0 10.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 0.6 2.0 2.0 0.6 2.0 0.6 2.0 2.0 0.6 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA pm+pt NA Perm Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 8 4 2 2 6 6
Detector Phase 8 8 8 4 4 5 2 2 6 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 45.0 45.0 45.0 45.0 45.0 9.0 44.1 44.1 44.1 44.1 44.1
Total Split (s) 45.0 45.0 45.0 45.0 45.0 10.0 55.0 55.0 45.0 45.0 45.0
Total Split (%) 45.0% 45.0% 45.0% 45.0% 45.0% 10.0% 55.0% 55.0% 45.0% 45.0% 45.0%
Maximum Green (s) 39.0 39.0 39.0 39.0 39.0 6.0 48.5 48.5 38.5 38.5 38.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 4.0 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 0.0 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 4.0 6.5 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7
Recall Mode None None None None None None Max Max Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 32.0 32.0 32.0 32.0 32.0 22.6 22.6 22.6 22.6 22.6
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5 5 5 5
Act Effct Green (s) 18.3 18.3 18.3 51.7 49.2 49.2 41.3 41.3 41.3
Actuated g/C Ratio 0.23 0.23 0.23 0.64 0.61 0.61 0.51 0.51 0.51
v/c Ratio 0.63 0.23 0.47 0.34 0.60 0.04 0.11 0.57 0.28
Control Delay 38.7 5.6 26.6 11.5 13.0 5.0 17.5 17.7 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.7 5.6 26.6 11.5 13.0 5.0 17.5 17.7 10.4
LOS D A C B B A B B B
Approach Delay 28.5 26.6 12.6 16.4
Approach LOS C C B B

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 80.2
Natural Cycle: 100
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 16.0 Intersection LOS: B
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: Upper James Street & Dickenson Road West/Dickenson Road East
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Lane Group EBT EBR WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 149 67 158 95 1278 42 21 996 219
v/c Ratio 0.63 0.23 0.47 0.34 0.60 0.04 0.11 0.57 0.28
Control Delay 38.7 5.6 26.6 11.5 13.0 5.0 17.5 17.7 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.7 5.6 26.6 11.5 13.0 5.0 17.5 17.7 10.4
Queue Length 50th (m) 21.3 0.0 18.7 4.5 52.4 0.5 1.6 52.8 10.5
Queue Length 95th (m) 38.5 6.6 34.5 18.7 135.5 6.5 8.7 116.6 37.5
Internal Link Dist (m) 1380.5 332.7 383.1 434.6
Turn Bay Length (m) 55.0 10.0 100.0 20.0
Base Capacity (vph) 515 543 709 278 2129 945 191 1754 774
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.12 0.22 0.34 0.60 0.04 0.11 0.57 0.28

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 98 44 64 56 56 38 90 1214 40 20 946 208
Future Volume (vph) 98 44 64 56 56 38 90 1214 40 20 946 208
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 4.0 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 0.98 0.99 1.00 1.00 0.97 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.97 1.00 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1444 1015 1695 1421 3471 1524 1768 3406 1426
Flt Permitted 0.70 1.00 0.82 0.20 1.00 1.00 0.20 1.00 1.00
Satd. Flow (perm) 1046 1015 1416 300 3471 1524 373 3406 1426
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 103 46 67 59 59 40 95 1278 42 21 996 219
RTOR Reduction (vph) 0 0 52 0 15 0 0 0 13 0 0 42
Lane Group Flow (vph) 0 149 15 0 143 0 95 1278 29 21 996 177
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Heavy Vehicles (%) 35% 9% 56% 4% 9% 3% 27% 4% 3% 2% 6% 10%
Turn Type Perm NA Perm Perm NA pm+pt NA Perm Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 8 4 2 2 6 6
Actuated Green, G (s) 18.3 18.3 18.3 50.0 50.0 50.0 41.3 41.3 41.3
Effective Green, g (s) 18.3 18.3 18.3 50.0 50.0 50.0 41.3 41.3 41.3
Actuated g/C Ratio 0.23 0.23 0.23 0.62 0.62 0.62 0.51 0.51 0.51
Clearance Time (s) 6.0 6.0 6.0 4.0 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7
Lane Grp Cap (vph) 236 229 320 250 2147 943 190 1740 728
v/s Ratio Prot 0.02 c0.37 0.29
v/s Ratio Perm c0.14 0.01 0.10 0.21 0.02 0.06 0.12
v/c Ratio 0.63 0.07 0.45 0.38 0.60 0.03 0.11 0.57 0.24
Uniform Delay, d1 28.2 24.5 26.9 7.8 9.3 6.0 10.2 13.6 11.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 0.1 1.0 1.0 1.2 0.1 1.2 1.4 0.8
Delay (s) 33.6 24.7 27.9 8.8 10.5 6.0 11.4 15.0 11.8
Level of Service C C C A B A B B B
Approach Delay (s) 30.8 27.9 10.3 14.4
Approach LOS C C B B

Intersection Summary
HCM 2000 Control Delay 14.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 80.8 Sum of lost time (s) 16.5
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 15 14 0 74 9
Future Volume (vph) 0 15 14 0 74 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850
Flt Protected 0.957
Satd. Flow (prot) 1863 1583 1681 0 0 1765
Flt Permitted 0.957
Satd. Flow (perm) 1863 1583 1681 0 0 1765
Link Speed (k/h) 60 50 50
Link Distance (m) 1775.0 221.3 615.2
Travel Time (s) 106.5 15.9 44.3
Confl. Peds. (#/hr) 5 5 5 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 13% 2% 2% 11%
Adj. Flow (vph) 0 16 15 0 80 10
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 16 15 0 0 90
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.6 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 15 25
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 22.8% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 15 14 0 74 9
Future Volume (Veh/h) 0 15 14 0 74 9
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 16 15 0 80 10
Pedestrians 5 5 5
Lane Width (m) 3.6 3.6 3.6
Walking Speed (m/s) 1.0 1.0 1.0
Percent Blockage 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 195 25 20
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 195 25 20
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 98 95
cM capacity (veh/h) 746 1041 1588

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total 0 16 15 90
Volume Left 0 0 0 80
Volume Right 0 16 0 0
cSH 1700 1041 1700 1588
Volume to Capacity 0.00 0.02 0.01 0.05
Queue Length 95th (m) 0.0 0.4 0.0 1.3
Control Delay (s) 0.0 8.5 0.0 6.6
Lane LOS A A A
Approach Delay (s) 8.5 0.0 6.6
Approach LOS A

Intersection Summary
Average Delay 6.0
Intersection Capacity Utilization 22.8% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Int Delay, s/veh 6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 15 14 0 74 9
Future Vol, veh/h 0 15 14 0 74 9
Conflicting Peds, #/hr 5 5 0 5 5 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 13 2 2 11
Mvmt Flow 0 16 15 0 80 10
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 195 25 0 0 20 0
          Stage 1 20 - - - - -
          Stage 2 175 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 794 1051 - - 1596 -
          Stage 1 1003 - - - - -
          Stage 2 855 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 746 1040 - - 1588 -
Mov Cap-2 Maneuver 746 - - - - -
          Stage 1 998 - - - - -
          Stage 2 807 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 8.5 0 6.6
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - - 1040 1588 -
HCM Lane V/C Ratio - - - 0.016 0.051 -
HCM Control Delay (s) - - 0 8.5 7.4 0
HCM Lane LOS - - A A A A
HCM 95th %tile Q(veh) - - - 0 0.2 -
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 167 59 208 85 12 75
Future Volume (vph) 167 59 208 85 12 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 115.0 0.0 0.0
Storage Lanes 0 0 1 1
Taper Length (m) 55.0 100.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 0.96
Frt 0.965 0.850
Flt Protected 0.966 0.950
Satd. Flow (prot) 1737 0 0 1623 1770 1016
Flt Permitted 0.533 0.950
Satd. Flow (perm) 1737 0 0 893 1753 980
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 18 82
Link Speed (k/h) 60 60 60
Link Distance (m) 1486.2 1404.5 1775.0
Travel Time (s) 89.2 84.3 106.5
Confl. Peds. (#/hr) 5 5 5 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 2% 16% 6% 2% 59%
Adj. Flow (vph) 182 64 226 92 13 82
Shared Lane Traffic (%)
Lane Group Flow (vph) 246 0 0 318 13 82
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 15 25 25 15
Number of Detectors 2 1 2 1 1
Detector Template Thru Left Thru Left Right
Leading Detector (m) 10.0 2.0 10.0 2.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.6 2.0 0.6 2.0 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4
Detector 2 Size(m) 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
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Lane Group EBT EBR WBL WBT NBL NBR
Detector 2 Extend (s) 0.0 0.0
Turn Type NA pm+pt NA Prot Perm
Protected Phases 4 3 8 2
Permitted Phases 8 2
Detector Phase 4 3 8 2 2
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 32.3 32.3 32.3 32.2 32.2
Total Split (s) 33.0 32.3 65.3 34.7 34.7
Total Split (%) 33.0% 32.3% 65.3% 34.7% 34.7%
Maximum Green (s) 27.7 27.0 60.0 29.5 29.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 1.6 1.6 1.6 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.3 5.3 5.2 5.2
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 20.0 20.0 20.0 20.0 20.0
Pedestrian Calls (#/hr) 5 5 5 5 5
Act Effct Green (s) 45.2 51.7 37.8 37.8
Actuated g/C Ratio 0.45 0.52 0.38 0.38
v/c Ratio 0.31 0.64 0.02 0.19
Control Delay 18.7 21.7 24.8 7.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.7 21.7 24.8 7.4
LOS B C C A
Approach Delay 18.7 21.7 9.8
Approach LOS B C A

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 18.8 Intersection LOS: B
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     4: Arterial 1N & Dickenson Road West
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 246 318 13 82
v/c Ratio 0.31 0.64 0.02 0.19
Control Delay 18.7 21.7 24.8 7.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.7 21.7 24.8 7.4
Queue Length 50th (m) 21.9 41.2 1.8 0.0
Queue Length 95th (m) 63.5 46.4 6.5 11.1
Internal Link Dist (m) 1462.2 1380.5 1751.0
Turn Bay Length (m)
Base Capacity (vph) 795 574 669 421
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.31 0.55 0.02 0.19

Intersection Summary
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 167 59 208 85 12 75
Future Volume (vph) 167 59 208 85 12 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.3 5.2 5.2
Lane Util. Factor 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.96 1.00 1.00 0.85
Flt Protected 1.00 0.97 0.95 1.00
Satd. Flow (prot) 1738 1620 1770 981
Flt Permitted 1.00 0.53 0.95 1.00
Satd. Flow (perm) 1738 894 1770 981
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 182 64 226 92 13 82
RTOR Reduction (vph) 10 0 0 0 0 54
Lane Group Flow (vph) 236 0 0 318 13 28
Confl. Peds. (#/hr) 5 5 5 5
Confl. Bikes (#/hr) 5 5
Heavy Vehicles (%) 6% 2% 16% 6% 2% 59%
Turn Type NA pm+pt NA Prot Perm
Protected Phases 4 3 8 2
Permitted Phases 8 2
Actuated Green, G (s) 45.2 55.9 33.6 33.6
Effective Green, g (s) 45.2 55.9 33.6 33.6
Actuated g/C Ratio 0.45 0.56 0.34 0.34
Clearance Time (s) 5.3 5.3 5.2 5.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 785 538 594 329
v/s Ratio Prot 0.14 c0.03 0.01
v/s Ratio Perm c0.30 c0.03
v/c Ratio 0.30 0.59 0.02 0.08
Uniform Delay, d1 17.4 14.5 22.2 22.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.7 0.1 0.5
Delay (s) 17.6 16.3 22.3 23.2
Level of Service B B C C
Approach Delay (s) 17.6 16.3 23.1
Approach LOS B B C

Intersection Summary
HCM 2000 Control Delay 17.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.8
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 11 219 83 6 239 30
Future Volume (vph) 11 219 83 6 239 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.872 0.991
Flt Protected 0.998 0.957
Satd. Flow (prot) 1621 0 1846 0 0 1767
Flt Permitted 0.998 0.957
Satd. Flow (perm) 1621 0 1846 0 0 1767
Link Speed (k/h) 60 50 50
Link Distance (m) 1486.2 615.2 492.7
Travel Time (s) 89.2 44.3 35.5
Confl. Peds. (#/hr) 5 5 5 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 2% 2% 2% 2% 3% 2%
Adj. Flow (vph) 12 235 89 6 257 32
Shared Lane Traffic (%)
Lane Group Flow (vph) 247 0 95 0 0 289
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.6 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 15 25
Sign Control Stop Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 42.8% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 9.8
Intersection LOS A

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 11 219 83 6 239 30
Future Vol, veh/h 11 219 83 6 239 30
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles, % 2 2 2 2 3 2
Mvmt Flow 12 235 89 6 257 32
Number of Lanes 1 0 1 0 0 1

Approach WB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left NB      WB
Conflicting Lanes Left 1 0 1
Conflicting Approach Right SB WB      
Conflicting Lanes Right 1 1 0
HCM Control Delay 9.1 8.5 10.8
HCM LOS A A B
   

Lane NBLn1 WBLn1 SBLn1
Vol Left, % 0% 5% 89%
Vol Thru, % 93% 0% 11%
Vol Right, % 7% 95% 0%
Sign Control Stop Stop Stop
Traffic Vol by Lane 89 230 269
LT Vol 0 11 239
Through Vol 83 0 30
RT Vol 6 219 0
Lane Flow Rate 96 247 289
Geometry Grp 1 1 1
Degree of Util (X) 0.127 0.296 0.385
Departure Headway (Hd) 4.792 4.302 4.79
Convergence, Y/N Yes Yes Yes
Cap 745 833 749
Service Time 2.846 2.335 2.836
HCM Lane V/C Ratio 0.129 0.297 0.386
HCM Control Delay 8.5 9.1 10.8
HCM Lane LOS A A B
HCM 95th-tile Q 0.4 1.2 1.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 214 98 115 67 79 41 74 1325 93 50 1464 124
Future Volume (vph) 214 98 115 67 79 41 74 1325 93 50 1464 124
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 70.0 0.0 0.0 0.0 55.0 10.0 100.0 20.0
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (m) 20.0 7.5 75.0 90.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.98 0.99 0.97 1.00 0.97
Frt 0.850 0.970 0.850 0.850
Flt Protected 0.967 0.983 0.950 0.950
Satd. Flow (prot) 0 1636 1233 0 1769 0 1101 3505 1583 1770 3505 1205
Flt Permitted 0.649 0.593 0.075 0.102
Satd. Flow (perm) 0 1096 1209 0 1066 0 87 3505 1535 190 3505 1168
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 107 14 30 69
Link Speed (k/h) 60 60 80 70
Link Distance (m) 1404.5 356.7 407.1 458.6
Travel Time (s) 84.3 21.4 18.3 23.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Confl. Bikes (#/hr) 5 5 5 5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 17% 2% 31% 2% 2% 2% 64% 3% 2% 2% 3% 34%
Adj. Flow (vph) 238 109 128 74 88 46 82 1472 103 56 1627 138
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 347 128 0 208 0 82 1472 103 56 1627 138
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru Right
Leading Detector (m) 2.0 10.0 2.0 2.0 10.0 2.0 10.0 2.0 2.0 10.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 0.6 2.0 2.0 0.6 2.0 0.6 2.0 2.0 0.6 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA pm+pt NA Perm Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 8 4 2 2 6 6
Detector Phase 8 8 8 4 4 5 2 2 6 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 45.0 45.0 45.0 45.0 45.0 9.0 44.1 44.1 44.1 44.1 44.1
Total Split (s) 45.0 45.0 45.0 45.0 45.0 9.0 65.0 65.0 56.0 56.0 56.0
Total Split (%) 40.9% 40.9% 40.9% 40.9% 40.9% 8.2% 59.1% 59.1% 50.9% 50.9% 50.9%
Maximum Green (s) 39.0 39.0 39.0 39.0 39.0 5.0 58.5 58.5 49.5 49.5 49.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 4.0 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 0.0 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 4.0 6.5 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 5.7 5.7 5.7 5.7 5.7
Recall Mode None None None None None None Max Max Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 32.0 32.0 32.0 32.0 32.0 22.6 22.6 22.6 22.6 22.6
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5 5 5 5
Act Effct Green (s) 36.0 36.0 36.0 61.1 58.6 58.6 49.6 49.6 49.6
Actuated g/C Ratio 0.34 0.34 0.34 0.57 0.55 0.55 0.46 0.46 0.46
v/c Ratio 0.94 0.27 0.57 0.85 0.77 0.12 0.64 1.00 0.24
Control Delay 70.1 8.4 33.8 78.1 23.0 9.5 60.6 53.1 10.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.1 8.4 33.8 78.1 23.0 9.5 60.6 53.1 10.7
LOS E A C E C A E D B
Approach Delay 53.4 33.8 24.9 50.1
Approach LOS D C C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 107.2
Natural Cycle: 110
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 39.6 Intersection LOS: D
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     2: Upper James Street & Dickenson Road West/Dickenson Road East
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Lane Group EBT EBR WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 347 128 208 82 1472 103 56 1627 138
v/c Ratio 0.94 0.27 0.57 0.85 0.77 0.12 0.64 1.00 0.24
Control Delay 70.1 8.4 33.8 78.1 23.0 9.5 60.6 53.1 10.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.1 8.4 33.8 78.1 23.0 9.5 60.6 53.1 10.7
Queue Length 50th (m) 73.4 3.1 34.6 8.5 135.0 7.8 9.6 ~208.0 8.9
Queue Length 95th (m) #130.0 16.5 60.1 #38.1 166.2 16.7 #33.1 #252.3 22.1
Internal Link Dist (m) 1380.5 332.7 383.1 434.6
Turn Bay Length (m) 55.0 10.0 100.0 20.0
Base Capacity (vph) 399 508 397 97 1917 853 87 1621 577
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.87 0.25 0.52 0.85 0.77 0.12 0.64 1.00 0.24

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Lanes, Volumes, Timings FT 2035 PM
3: Glancaster Road & Arterial 1N Broccolini Hamilton Airport Site

11-10-2025 CGH Transportation
JL Page 6

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 78 11 0 23 18
Future Volume (vph) 0 78 11 0 23 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850
Flt Protected 0.973
Satd. Flow (prot) 1863 1583 1743 0 0 1812
Flt Permitted 0.973
Satd. Flow (perm) 1863 1583 1743 0 0 1812
Link Speed (k/h) 60 50 50
Link Distance (m) 1807.0 221.3 615.2
Travel Time (s) 108.4 15.9 44.3
Confl. Peds. (#/hr) 5 5 5 5
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 9% 2% 2% 2%
Adj. Flow (vph) 0 85 12 0 25 20
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 85 12 0 0 45
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.6 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 15 25
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 20.4% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Int Delay, s/veh 6.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 78 11 0 23 18
Future Vol, veh/h 0 78 11 0 23 18
Conflicting Peds, #/hr 5 5 0 5 5 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 9 2 2 2
Mvmt Flow 0 85 12 0 25 20
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 92 22 0 0 17 0
          Stage 1 17 - - - - -
          Stage 2 75 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 908 1055 - - 1600 -
          Stage 1 1006 - - - - -
          Stage 2 948 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 884 1044 - - 1592 -
Mov Cap-2 Maneuver 884 - - - - -
          Stage 1 1001 - - - - -
          Stage 2 928 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 8.8 0 4.1
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - - 1044 1592 -
HCM Lane V/C Ratio - - - 0.081 0.016 -
HCM Control Delay (s) - - 0 8.8 7.3 0
HCM Lane LOS - - A A A A
HCM 95th %tile Q(veh) - - - 0.3 0 -
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 227 18 97 167 63 214
Future Volume (vph) 227 18 97 167 63 214
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 115.0 0.0 0.0
Storage Lanes 0 0 1 1
Taper Length (m) 55.0 100.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.990 0.850
Flt Protected 0.982 0.950
Satd. Flow (prot) 1828 0 0 1421 1770 1324
Flt Permitted 0.618 0.950
Satd. Flow (perm) 1828 0 0 895 1770 1324
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4 233
Link Speed (k/h) 60 60 60
Link Distance (m) 1486.2 1404.5 1807.0
Travel Time (s) 89.2 84.3 108.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 2% 82% 2% 2% 22%
Adj. Flow (vph) 247 20 105 182 68 233
Shared Lane Traffic (%)
Lane Group Flow (vph) 267 0 0 287 68 233
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 15 25 25 15
Number of Detectors 2 1 2 1 1
Detector Template Thru Left Thru Left Right
Leading Detector (m) 10.0 2.0 10.0 2.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.6 2.0 0.6 2.0 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4
Detector 2 Size(m) 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type NA pm+pt NA Prot Perm
Protected Phases 4 3 8 2
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Lane Group EBT EBR WBL WBT NBL NBR
Permitted Phases 8 2
Detector Phase 4 3 8 2 2
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 32.3 32.3 32.3 32.0 32.0
Total Split (s) 33.0 32.3 65.3 34.7 34.7
Total Split (%) 33.0% 32.3% 65.3% 34.7% 34.7%
Maximum Green (s) 27.7 27.0 60.0 29.7 29.7
Yellow Time (s) 3.7 3.7 3.7 3.5 3.5
All-Red Time (s) 1.6 1.6 1.6 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.3 5.3 5.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 20.0 20.0 20.0 20.0 20.0
Pedestrian Calls (#/hr) 5 5 5 5 5
Act Effct Green (s) 33.8 40.3 49.4 49.4
Actuated g/C Ratio 0.34 0.40 0.49 0.49
v/c Ratio 0.43 0.74 0.08 0.30
Control Delay 27.6 35.0 18.8 4.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 27.6 35.0 18.8 4.4
LOS C C B A
Approach Delay 27.6 35.0 7.7
Approach LOS C C A

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 23.1 Intersection LOS: C
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     4: Arterial 1N & Dickenson Road West
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Lane Group EBT WBT NBL NBR
Lane Group Flow (vph) 267 287 68 233
v/c Ratio 0.43 0.74 0.08 0.30
Control Delay 27.6 35.0 18.8 4.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 27.6 35.0 18.8 4.4
Queue Length 50th (m) 37.1 51.0 6.9 0.0
Queue Length 95th (m) 71.8 44.3 20.5 17.5
Internal Link Dist (m) 1462.2 1380.5 1783.0
Turn Bay Length (m)
Base Capacity (vph) 640 565 874 771
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.42 0.51 0.08 0.30

Intersection Summary




