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 Ricci 
Subject: re Allen Rd. East districts and Willian Baker District 
Date: June 20, 2021 2:48:47 PM 
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Hi Councillor James and  city clerk 

See attached City file on the DLCV City downsview transportation master plan Phase 1
 KEEP!!!!!! 
see page 80 AECOM Canada Ltd. see attached file did the downsview transportation master 
plan report for the City of Toronto see attached . See below warnings on page 80 on Keele 
Street and Allen Road  and Dufferin Street. The Allen Rd East district proposals units are 
too high, will cause gridlock and cause emergency vehicles to stop. 

Albert Krivickas 
70 Bunnell Crescent, Toronto 
Vice President Downsview Lands Community Voice Association 

Allen Road and Dufferin Street 
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Keele Street 
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DOCUMENT IS PROTECTED BY COPYRIGHT AND TRADE SECRET LAW AND MAY NOT BE REPRODUCED IN ANY 
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CLIENT (IF COPYRIGHT ASSIGNED TO CLIENT). 
 
The attached Report (the “Report”) has been prepared by AECOM Canada Ltd.  (“Consultant”) for the benefit of the client 
(“Client”) in accordance with the agreement between Consultant and Client, including the scope of work detailed therein 
(the “Agreement”). 
 
The information, data, recommendations and conclusions contained in the Report: 
 


• are subject to the budgetary, time, scope, and other constraints and limitations in the Agreement and the 
qualifications contained in the Report (the “Limitations”); 


• represent Consultants’ professional judgement in light of the Limitations and industry standards for the 
preparation of similar reports; 


• may be based on information provided to Consultant which has not been independently verified; 
• have not been updated since the date of issuance of the Report and their accuracy is limited to the time period 


and circumstances in which they were collected, processed, made or issued; 
• must be read as a whole and sections thereof should not be read out of such context; 
• were prepared for the specific purposes described in the Report and the Agreement; 
• in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on 


the assumption that such conditions are uniform and not variable either geographically or over time. 
 
Unless expressly stated to the contrary in the Report or the Agreement, Consultant: 
 


• shall not be responsible for any events or circumstances that may have occurred since the date on which the 
Report was prepared or for any inaccuracies contained in information that was provided to Consultant; 


• makes no representations whatsoever with respect to the Report or any part thereof, other than that the Report 
represents Consultant’s professional judgement as described above, and is intended only for the specific 
purpose described in the Report and the Agreement; 


• in the case of subsurface, environmental or geotechnical conditions, is not responsible for variability in such 
conditions geographically or over time. 


 
Except as required by law or otherwise agreed by Consultant and Client, the Report: 
 


• is to be treated as confidential; 
• may not be used or relied upon by third parties. 


 
Any use of this Report is subject to this Statement of Qualifications and Limitations.  Any damages arising from improper 
use of the Report or parts thereof shall be borne by the party making such use. 
 
This Statement of Qualifications and Limitations is attached to and forms part of the Report.   
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1. Introduction 


1.1 Background 


The Federal government announced the closure of the former Canadian Forces Base Downsview in 1994 
and their intention that the lands be held in perpetuity and trust as a unique urban recreational space on a 
self-financing basis. The majority of the Downsview Area Secondary Plan lands are managed by Parc 
Downsview Park Inc. (PDPI). PDPI reports to the Parliament of Canada through the Minister of Transport, 
Infrastructure and Communities. The Department of National Defence (DND) continues to retain some 
lands to accommodate ongoing military needs and to maintain an important presence in Toronto. In 
addition, Bombardier Aerospace owns and maintains jurisdiction of their manufacturing plant and 
associated airport runway and are considered a major employer in the City of Toronto.  Other major land-
owning stakeholders are the City of Toronto (Build Toronto) who own lands around the Downsview 
subway station between Allen Road and Wilson Heights Boulevard. The Toronto Transit Commission 
(TTC) who own and operate the Downsview and Wilson subway and bus stations and the Wilson Railway 
Yards.  The Canadian National Railway (CN) who own and operate the regional freight and passenger rail 
line in conjunction with GO Transit; Canada Lands who own the former Denison Armoury and Smart 
Centres Inc. who own and lease land to various big-box retailers, located in the southeast portion of the 
Secondary Plan area near Dufferin Street and Highway 401. 
 
The current Downsview Area Secondary Plan was approved by City Council in 1999 (OPA 464) as an 
amendment to the former City of North York Official Plan. As part of the Downsview Area Secondary 
Plan, a Transportation Master Plan was prepared for the Downsview area. In 2001, the Plan was 
amended (OPA 504) to include the approval of a mix of uses for the lands at the southwest and southeast 
corners of Allen Road and Sheppard Avenue West.  
 
The new City of Toronto Official Plan was approved by the Ontario Municipal Board in July 2006 and 
contains the Downsview Area Secondary Plan, Part 7 of Chapter 6 of the Official Plan, mostly in its 
original form. In addition to the new Official Plan’s planning policies, goals and objectives, a new 
intermodal transit station between TTC and GO Transit is being planned in the Secondary Plan area 
where the CN rail intersects Sheppard Avenue West, as part of the proposed Spadina Subway Extension 
to York Region.  In June of 2008, Parc Downsiview Park Inc. developed a land use concept plan for the 
redevelopment of their lands within the context of many of the updated federal, provincial and municipal 
land use planning objectives.  In light of these events and a renewed vision by Parc Downsview Park Inc. 
to develop their lands, the City of Toronto is undertaking a review of its current Downsview Area 
Secondary Plan policies and objectives, to consider the intensification of transit-supportive land-uses as a 
result of the major local and regional transit investment in the area. The Secondary plan review will 
include an update to the 1999 Transportation Master Plan for the Downsview area. 
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1.2 Transportation Master Plan 


The Transportation Master Plan (TMP) has been undertaken to assess and identify, at a strategic level, 
the transportation infrastructure requirements that are necessary to support the growth and development 
within the Downsview Area Secondary Plan.  The TMP represents an opportunity to integrate 
environmental considerations into transportation and land use planning by defining the long range 
transportation needs of the community in relation to land use planning. 
 
The TMP will be conducted in accordance with Phases 1 and 2 of the Municipal Engineers Association’s 
(MEA) Municipal Class Environmental Assessment (Class EA) document, dated October 2000, as 
amended in 2007.  The EA process is shown in Figure 1 which is an approved process under the 
provincially legislated Environmental Assessment Act.   
 
Phase 1 of the Class EA will: 
• Identify and describe the problem or opportunity of the Downsview Area Secondary Plan; and 
• Commence the public consultation process. 
 
Phase 2 of the Class EA will include the following steps:  
• Identify the alternative solutions to the problem; all reasonable and feasible alternatives will be 


identified and described;  
• Prepare a physical description of the Plan area and a general description of the natural, social and 


economic environments; 
• Evaluate all reasonable alternative solutions identified previously; 
• Consult with the review agencies and the public to solicit comment and input; and 
• Select a preferred solution. 
 
Phases 3, 4, and 5, as shown in Figure 1, will need to be completed as part of separate project initiatives 
prior to implementing specific infrastructure elements recommended in the Master Plan. 
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Figure 1. Municipal Class EA Planning and Design Process 


Source: Municipal Engineers Association’s - Municipal Class Environmental Assessment, (October 2000, as amended in 
2007) –Exhibit A.2 
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1.3 Study Area 


The Downsview Area Secondary Plan is located in the north central part of Toronto and is bounded by 
Highway 401 to the south, Keele Street to the west, W.R. Allen Road and Wilson Height Boulevard to the 
east, and Sheppard Avenue West to the north. The lands within the Plan area total 537 hectares (1,320 
acres). The larger Study Area, which contains the Secondary Plan lands, is bounded by Highway 401 to 
the south, Jane Street to the west, Bathurst Street to the east, and Finch Avenue West to the north.  The 
boundaries of the Study Area and the Secondary Plan area are shown in Figure 2. 
 
The major landowners within the Secondary Plan area are summarized in Table 1 below and illustrated in 
Figure 3: 
 


Table 1. Major Downsview Area Secondary Plan Landowners 


Landowner Description Area 
Parc Downsview Park Inc. 
(PDPI) 


On behalf of the Federal government 232 ha/ 573 acres 


Bombardier Aerospace Maintains an manufacturing plant and associated airport 
runway 


151 ha/ 373 acres 


City of Toronto On behalf of TTC including the Wilson station and 
associated rail yards and the Downsview station and 
associated commuter parking lot 


71 ha/ 175 acres 


Canadian National Railway 
(CNR) 


Operates the CN Rail Barrie GO train line (Newmarket 
Subdivision) that runs through the Secondary Plan area 


5.5 ha/ 14 acres 


Department of National Defence 
(DND) 


Maintains ownership of lands on the south side of 
Sheppard Avenue West, on the east side of the CN rail 
line  


29 ha/ 72 acres 


Canada Lands Maintains ownership of the former Denison Armoury on 
Dufferin Street south of Wilson Avenue 


0.66 ha/ 1.6 acres 


Build Toronto  Assumed authority for the City of Toronto lands at the 
southeast corner of W.R. Allen Road and Sheppard 
Avenue West  


20 ha/ 50 acres 


Federal government Retains ownership of the lands under the W. R. Allen 
Road 


11.5 ha/ 28 acres 


Smart Centre Inc. Privately owned and leased lands for retail and 
commercial uses 


13 ha/ 32 acres 
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Figure 2. Downsview Area Secondary Plan Review Study Area 
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Figure 3. Downsview Area Secondary Plan Landowners 
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1.4 Background Documents 


1.4.1 Provincial Policy Statement 2005 


The Ontario Provincial Policy Statement (PPS) provides policy direction on matters of provincial interest 
related to land use planning and development.  
 
The PPS provides for appropriate development while protecting resources of provincial interest, public 
health and safety, and the quality of the natural environment. The policies of the Provincial Policy 
Statement may be complemented by provincial plans or by locally-generated policies regarding matters of 
municipal interest. All planning decisions must be consistent with the PPS.  
 
The PPS directs growth within settlement areas and away from significant or sensitive resources and 
areas which may pose a risk to public health and safety. 
 
The following are some of the policies that relate to land use and transportation: 
• Policy 1.1 speaks to building strong, liveable and healthy communities through efficient land use and 


development patterns and by avoiding development and land use patterns that would prevent the 
efficient expansion of settlement areas and which may cause environmental or public health and 
safety concerns.   


• Policy 1.1.2 speaks to intensification and redevelopment and, if necessary, designated growth areas, 
to accommodate an appropriate range and mix of employment opportunities, housing and other land 
uses to meet current and a projected needs for a time horizon of up to 20 years.  


• Policy 1.1.3 speaks to the issues on which land use pattern within the settlement areas should be 
based on.  


• Policy 1.2 emphasized on the requirement of a coordinated, integrated and comprehensive approach 
while dealing planning matters within the municipalities.  


• Policy 1.3 addresses how the planning authorities should promote economic development and 
competitiveness by providing importance on different land use issues. It also directs the planning 
authorities about doing the land conversion when there is a need.  


• Policy 1.4 gives the direction to the planning authorities on how to provide an appropriate range of 
housing types and densities to meet projected requirements of current and future residents of the 
regional market area.  Policy 1.4.3 provides directions to achieve this objective.  


• Policy 1.5 gives direction on how to promote healthy active communities. 
• Policy 1.6 speaks to providing coordinated, efficient and cost-effective infrastructure and public 


service facilities to accommodate projected needs.  
• Policy 1.6.5 speaks to providing safe, energy efficient transportation system and making efficient use 


of existing infrastructure to facilitate the movement of people and goods, and to address projected 
needs.  


• Policy 1.6.6 shows the way of planning the transportation and Infrastructure Corridors and right-of-
ways through consideration of significant resources. 


• Policy 1.8 speaks about the need for planning authorities to support energy efficiency and improved 
air quality through land use and development to promote use of public transport, improve the mix of 
employment and housing. 
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1.4.2 Growth Plan for the Greater Golden Horseshoe 


The Growth Plan for the Greater Golden Horseshoe (Growth Plan) came into effect on June 16, 2006. It 
provides a framework for implementing the Government of Ontario’s vision for building stronger 
prosperous communities by better managing growth in the region to 2031. The Growth Plan will provide 
directions on issues such as transportation, infrastructure planning, land-use planning, urban form, 
housing, natural heritage, and resource protection.  
 
The following are some of the policies relating to transportation planning: 
• Policy 2.2.2 – speaks to managing population and employment growth by: 


• Building transit-supportive communities in designated greenfield areas; 
• Reducing auto dependency through the development of mixed-use, transit-supportive, 


pedestrian friendly urban environments 
• Providing convenient access to intra- and inter-city transit. 


• Policy 2.2.5 – addresses effective planning and design of major transit station areas and 
intensification corridors. 


• Policy 3.2.2 – addresses general transportation policies, such as: 
1. Plan and manage a transportation system within the GGH that will: 


• Provide connectivity among different transportation modes for moving people and goods; 
• Offer mode choices that will reduce auto-dependency and promote transit, cycling, and 


walking; 
• Promote sustainability by encouraging the most financially and environmentally 


appropriate mode of transportation; 
• Offer multi-modal access to jobs, housing, schools, cultural and recreational activities, 


and goods and services; and 
• Provide safety for system users 


2. Co-ordinate transportation system planning, land use planning, and transportation investment 
3. When planning for the development, optimization, and/or expansion of new or existing 


transportation corridors, the Ministers of Public Infrastructure Renewal and Transportation, other 
Ministers of the Crown, other public agencies and municipalities will: 
• Ensure that corridors are identified and protected to meet current and projected needs of 


various travel modes; 
• Support opportunities for multi-modal use where feasible; 
• Consider increased opportunities for moving people and goods by rail; 
• Consider separation of modes within corridors where appropriate, and 
• Provide linkages to inter-modal facilities, for good movement corridors, where feasible. 


4. Implementation of the transportation network and the policies of the Growth Plan will be done 
through sub-area assessment 


5. Municipalities will develop and implement transportation demand management policies. 
• Policy 3.2.3 – addresses the policies relating to moving people, such as: 


1. Public transit will be given first priority 
2. Transit planning and investment will be based on: 


• Using transit infrastructure to shape growth, and planning for high densities that support 
existing and planned transit service levels; 
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• Placing priority on increasing the capacity of existing transit systems to support growth; 
• Expanding transit to transit-supportive residential and employment density areas; 
• Facilitating improved linkages from nearby neighbourhoods to urban growth centres, 


major transit station areas, and other intensification areas; and 
• Consistency with the strategic framework for future transit investments outlined on 


Schedule 5, shown in Figure 4. 
3. Municipalities will ensure that pedestrians and cyclists are integrated into transportation planning 


to: 
• Provide safe, comfortable travel for pedestrian and cyclists within existing communities 


and new development, and 
• Provide linkages between intensification areas, adjacent neighbourhoods, and transit 


stations. 
4. Schedule 5 provides the strategic framework for future transit investment decisions. 


• Policy 3.2.4 – addresses the policies related to goods movement, such as: 
1. First priority of highway investment is to facilitate efficient goods movement by linking inter-modal 


facilities, international gateways, and communities within the GGH. 
2. The Ministers of Public Infrastructure Renewal and Transportation, other Ministers of the Crown, 


and municipalities will work with agencies and transportation providers to: 
• Co-ordinate and optimize goods movement system; 
• Improve corridor for goods movement according to Schedule 6, shown in Figure 5; 
• Promote and better integrate multi-modal goods movement and land-use and 


transportation planning. 
3. The planning and design of highway corridors, and the land use designations along these 


corridors will support the policies of the Growth Plan. 
4. Municipalities will provide the establishment of priority routes for goods movements, where 


feasible. 
5. Municipalities will plan for land uses in settlement areas adjacent to transportations facilities such 


as inter-modal facilities, rail yards, airports, dockyards, and major highway interchanges that are 
compatible with, and supportive of, the primary goods movement function of these facilities. 


6. Schedule 6 provides a strategic framework for future goods movement investment decisions in 
the GGH. 


 
Schedule 2 of the Growth Plan, shown in Figure 6, shows that Downsview Area Secondary Plan lands 
are located in the Toronto ‘Built-Up Area’, along an Improved Higher Order Transit corridor (GO line), a 
Proposed Higher Order Transit line (TTC Spadina Subway Extension) and close to an Existing Major 
Highway (Highway 401). 
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Figure 4. Growth Plan – Schedule 5 – Moving People - Transit 


Source: Growth Plan for the Greater Golden Horseshoe, 2006, Ministry of Public Infrastructure Renewal 
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Figure 5. Growth Plan – Schedule 6 – Moving Goods 


Source: Growth Plan for the Greater Golden Horseshoe, 2006, Ministry of Public Infrastructure Renewal 
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Figure 6. Growth Plan – Schedule 2 – Places to Grow Concept 


Source: Growth Plan for the Greater Golden Horseshoe, 2006, Ministry of Public Infrastructure Renewal 
 
 


1.4.3 City of Toronto Official Plan 


The City of Toronto Official Plan (OP) was adopted by Council in 2001 and approved by the Ontario 
Municipal Board (OMB) in July 2006. The OP envisions that most of the new growth in the City of Toronto 
over the next 30 years will occur in land use designations covering 25% of the City’s geographic area. 
The new growth is expected to occur in the Downtown, Avenues, Centres, and Employment District areas 
as identified on the Official Plan Map 2 – Urban Structure, illustrated here in Figure 7. 
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Figure 7. Official Plan Map 2 – Urban Structure 


Source: City of Toronto Official Plan: Map 2, Urban Structure, August 2007  
 
The OP covers a number of different issues related to how the City should grow in the next 20 to 30 
years. It identifies where significant new jobs and housing will be encouraged. It encourages a more 
sustainable environment by promoting growth that is less reliant on the private automobile, directing 
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development to areas with good transit service while improving transit in major growth areas, and 
emphasizing environmentally sustainable developments. 
 
The OP also protects the physical character of Toronto's low-rise neighbourhoods, including design 
policies to guide the physical form of development and public realm improvements, other policies to 
protect heritage buildings and resources, and preserve natural areas and ravines. The OP emphasizes 
the importance of protecting the City’s important employment districts and ensuring that the social and 
environmental infrastructure is in place to serve Toronto's present and future residents.  
 
A significant portion of the Downsview Area Secondary Plan is identified as Employment District. In 
addition, both Keele Street and sections of Wilson Avenue and Sheppard Avenue West within the study 
area are identified in the OP as Avenues. 
 
The following are transportation policies that are highlighted throughout sections of the Official Plan: 
 
Building a more Liveable Urban Region 
• Section 2.1 – Policy 1 – refers to Toronto working with the Province and neighbouring municipalities 


to address mutual challenges and develop a framework for dealing with growth across the GTA, 
which includes reducing auto dependency and increase the efficiency and safety of the road and rail 
freight networks in the movement of goods and services. 


 
Structuring Growth in the City 
• Section 2.2 – Policy 3 – speaks to the need of Toronto’s transportation network to be maintained and 


developed to support growth management objectives by: 
• protecting and developing the network of rights-of-way shown in the OP Map 3 - Right-of-


Way Widths Associated with Existing Major Streets (OP Map 3), illustrated here in Figure 
8, and Schedules 1 and 2 of the Official Plan; 


• acquiring lands beyond the right-of-way widths shown in the OP Map 3 and Schedule 1 to 
accommodate necessary features; 


• acquiring over time lands to ensure that public lanes serving residential lands or parks 
and open space will be at least 5 metres wide and public lanes serving commercial, 
mixed commercial-residential, institutional, and industrial lands will be at least 6 metres 
wide; 


• assigning first priority for investment in transit to maintaining the existing system in state 
of good repair; 


• ensuring streets are not closed to public use and stay within the public realm where they 
provide existing and future access for vehicles, pedestrian, and bicycles, space for public 
utilities and services, building address, view corridor and sight lines; 


• implementing transit services in exclusive rights-of-way in the corridor identified in Map 4 
– Higher Order Transit Corridors (OP Map 4), illustrated in Figure 9, as priorities are 
established, funding becomes available and the EA review processes are completed; 


• supporting the increased use of existing rail corridors within the City for enhanced local 
and inter-regional passenger service; and 







City of Toronto 
Dow ns view  Are a  Sec ondary P la n  Re view  
Tr a ns por ta t ion  Ma ster  P lan  
Phas e  1  –  Back ground Review  and  Ex is t ing  Cond i t ions  
  
 


 - 15 - 


• increasing transit priority throughout the City by giving buses and streetcars priority at 
signalized intersections and by introducing other priority measures on selected bus and 
street car routes, including those identified on Map 5 – Surface Transit Priority Network 
(OP Map 5), shown in Figure 10. 


 
 


 


 
Figure 8. Official Plan Map 3 - Right-of-Way Widths Associated with Existing Major Streets 


Source: City of Toronto Official Plan: Map 3 - Right-of-Way Widths Associated with Existing Major Streets, June 2006 
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Figure 9. Official Plan Map 4 – Higher Order Transit Corridors 


Source: City of Toronto Official Plan: Map 4 - Higher Order Transit Corridors, June 2006 
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Figure 10. Official Plan Map 5 – Surface Transit Priority Network 


Source: City of Toronto Official Plan: Map 5 - Surface Transit Priority Network, June 2006 
 
Avenues 
• Section 2.2.3 – Policy 2 – states that each Avenue Study (required as part of reurbanizing the 


Avenues) will engage local residents, business, the TTC, and other stakeholders and will set out:  
• Investments in community improvement, transit priority measures, improved connections 


to rapid transit stations, bikeways, and walkways 
• Appropriate as-of-right zoning and other regulations to achieve high quality development 


along the Avenue which establishes among other things transit-supportive measures 
such as minimum development densities, maximum and minimum parking standards, 
and restrictions on auto-oriented retailing and services. 


• Section 2.2.3 – Policy 3 – states that development occurring prior to an Avenue Study will follow the 
policies of the OP for the relevant designation area. In addition, to satisfying the OP policies, 
development in Mixed Use Areas will among other things support and promote the use of transit, 
contribute to an attractive, safe and comfortable pedestrian environment, and be served by adequate 
transportation facilities. 
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Employment Districts 
• Section 2.2.4 – Policy 3 – speaks to encouraging transit use in the Employment Districts through 


investing in improved levels of service, by encouraging transit supportive densities and travel demand 
management measures. 


• Section 2.2.4 – Policy 4 – addresses the need to provide priority to the movement of transit vehicles 
and trucks in Employment Districts. 


• Section 2.2.4 – Policy 5 – encourages walking and cycling by creating safer and more attractive 
conditions in Employment Districts. 


• Section 2.2.4 – Policy 6 – addresses the need to mitigate adverse effects, such as noise, traffic, 
odour, etc, from Employment Districts on nearby developments. 


 
Neighbourhoods 
• Section 2.3.1 – Policy 4 – speaks to the need to improve the functioning of the local road network in 


Neighbourhoods by maintaining roads and sidewalk in state of good repair, investing in improved 
transit service for residents, minimizing traffic infiltration, and discouraging parking on local streets for 
non-residential purposes. 


• Section 2.3.1 – Policy 7 – addresses the need to prepare revitalization strategies in priority 
neighbourhoods through resident and stakeholder partnerships to improve transit services, the public 
realm, street, and sidewalks, to identify priorities for capital and operational funding needed to support 
the strategy, etc. 


 
Transportation 
• Section 2.4 – Policy 1 – speaks to travel demand management measures to be introduced to reduce 


car dependency and rush-hour congestion 
• Section 2.4 – Policy 2 – addresses the need for a transportation study for new developments to 


identify and implement transportation improvements and other mitigating measures to accommodate 
traffic generated by the new development. 


• Section 2.4 – Policy 3 – speaks to the planning for new development in targeted growth areas will 
consider reducing auto dependency and the transportation demands and impacts of the new 
development as it relates to the social and environmental objectives of the OP. 


• Section 2.4 – Policy 4 – addresses the need to consider minimum and maximum densities and 
parking requirements, redevelopment of surface commuter lots in City owned lands, limiting surface 
parking, and the development, retention and replacement of commuter parking spaces for areas well 
serviced by transit. 


• Section 2.4 – Policy 5 – addresses the initiatives to make better use of off-street parking 
• Section 2.4 – Policy 6 – speaks about the need to develop a strategy with the trucking industry, the 


railways, the business community, and the public, for the safe and efficient movement of goods and 
services through the City’s network. 


• Section 2.4 – Policy 7 – speaks to the need to introduce policies, program, and infrastructure that will 
create a safe, comfortable and bicycle friendly environment. 


• Section 2.4 – Policy 8 – addresses the need to create an urban environment and infrastructure that 
will encourage and support walking throughout the City. 


• Section 2.4 – Policy 9 – speaks to the need to develop a transportation system that will be inclusive of 
the needs of people with disabilities and seniors. 
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• Section 2.4 – Policy 10 – addresses the need to promote inter-modal and inter-line connections, so 
that each mode and each carrier is conveniently integrated with the rest of the transportation system. 


• Section 2.4 – Policy 11 – gives direction to pursue and implement new technologies and practices 
that will improve urban travel conditions and help protect the environment. 


• Section 2.4 – Policy 12 – address the need for large commercial and office buildings and hotels to 
provide taxi stands on private property. 


• Section 2.4 – Policy 13 – addresses the need for new transportation terminals to provide facilities for 
inter-modal connections. 


• Section 2.4 – Policy 14 – addresses the need for existing transportation terminals to provide facilities 
for inter-modal connections when development occurs. 


 
Public Realm 
• Section 3.1.1 – Policy 5 – addresses the need to design streets in a way that will balance the spatial 


needs of existing and future users, such as pedestrians, people with mobility aids, transit, bicycles, 
automobile, utilities, and landscape, within the right-of-way. 


• Section 3.1.1 – Policy 6 – speaks to the need to design sidewalks and boulevard to provide safe, 
attractive, interesting, and comfortable spaces for pedestrians. 


• Section 3.1.1 – Policy 7 – speaks to the need to establish a connection for pedestrian and cyclists 
when streets are interrupted by topographic features or utilities corridors. 


• Section 3.1.1 – Policy 11 – addresses the need to ensure access to public accessible spaces and 
buildings by, among other things, creating a connected network of streets, parks and open spaces 
that are universally accessible on all City streets. 


• Section 3.1.1 – Policy 14 – speaks to the need to design new streets such that: 
• connection to adjacent neighbourhoods is provided and a connected grid of streets is 


promoted; 
• larger sites are divided in smaller blocks; 
• access and addresses are provided for new developments; 
• the public is allowed to enter; 
• adequate space for pedestrian, bicycles, landscaping, transit, automobiles, utilities, and 


utility maintenance is provided; 
• visibility, access and prominence of unique natural and human-made features are 


improved; and 
• access to emergency vehicles is provided. 


• Section 3.1.1 – Policy 15 – addresses the need to new streets to be public streets. Where private 
streets are appropriate, they should be designed to integrate the public realm and meet the design 
objectives of new streets. 


• Section 3.1.1 – Policy 16 – addresses the need to design new city blocks and development lots within 
them such that, their size and configuration are appropriate for the proposed land use, street-oriented 
development is promoted, adequate room for parking and servicing needs within the block is 
provided; and incremental phased development is allowed. 


 
Built Form 
• Section 3.1.2 – Policy 2 – addresses the need for new development to locate and organize vehicle 


parking, vehicular access, service areas and utilities such that their impact on the property and 
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surrounding property is minimized and the safety and attractiveness of adjacent streets, parks and 
open spaces are improved. 


 
New Neighbourhoods 
• Section 3.3 – Policy 1 – addresses the need for a comprehensive planning framework for new 


neighbourhoods which will include among other things the pattern of streets, development blocks, 
open spaces, and other infrastructure. 


• Section 3.3 – Policy 2 – addresses the need for new neighbourhoods to have among other things a 
fine grain of interconnected streets and pedestrian routes that define development blocks. 


• Section 3.3 – Policy 3 – addresses the need to integrate the new neighbourhoods into the 
surrounding fabric of the City, by having among other things good access to transit and good 
connections surrounding streets and open spaces. 


 
Natural Environment 
• Section 3.4 – Policy 21 – addresses the need to appropriately design, buffer and/or separate major 


facilities such as airports, transportation/rail infrastructure, corridors and yards, waste management 
facilities and industries and sensitive land uses such as residences and educational and health 
facilities to prevent effects from noise, vibration, odour and other contaminants and to promote safety. 


 
Supporting the Foundations of Competitiveness 
• Section 3.5.1 – Policy 3 – addresses the need for investment from public agencies or through 


partnership agreements to ensure that key competitive infrastructure will be maintained, improved 
and extended in areas such as roads, public transit, etc. 


 
Retailing 
• Section 3.5.3 – Policy 2 – addresses the need to improve traditional retail shopping streets by among 


other things improving public amenities, such as transit and parking facilities. 
• Section 3.5.3 – Policy 3 – addresses the need to encourage retail development along the Avenues 


such that it will suit the local context of built form and support the establishment of a high quality 
pedestrian environment. 


 
The Official Plan should be referred to for more detailed information on each policy. 
 
The Downsview Area Transportation Master Plan will build on the objectives and policies set out in the 
Official Plan to achieve a more sustainable transportation network. 
 
 


1.4.4 Transportation Demand Management in the Official Plan 


The OP integrates transportation and land use planning at both the local and regional scales. Travel 
Demand Management (TDM) focus on changing travel behaviour to modify and reduce demand for 
vehicle travel in cities. TDM is most effective when supported by complementary actions in land use 
planning and public transit improvements. 
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The following are some typical Travel Demand Management (TDM) measures: 
• carpool/vanpool ride sharing, with emergency ride home; 
• high-occupancy vehicle (HOV) lanes in existing rights-of-way for bus, taxis and cars; 
• bicycle and pedestrian programs; 
• promotion of public transit, including employer transit fare incentives; 
• parking supply and management strategies; 
• use of “smart card” technology and other advances in the pricing and marketing of transportation 


services; 
• establishment of Transportation Management Associations (TMA’s) in employment areas and car 


sharing organizations in residential areas; 
• programs to promote flexible working hours and telecommuting; and 
• application of incident management system and Intelligent Transportation System (ITS) innovations. 
• increasing the proportion of trips made by transit, walking, and cycling; 
 
Recommendations regarding the implementation of Transportation Demand Management infrastructure 
and policies will be included in the Downsview Area Transportation Master Plan. 
 
 


1.4.5 Downsview Area Secondary Plan 


The Downsview Area Secondary Plan is included in Part 7 of Chapter 6 of the Official Plan. The Plan sets 
out a development framework for the Plan area. Figure 11 shows the different development areas and 
land use within the Plan area. The following are the major goals of the current Secondary Plan: 
 
• create a major public park along Keele Street; 
• develop a unique, high quality, built environment in a park-like setting; 
• provide for a balanced mix of urban land uses at an overall level of development consistent with the 


capacity of the regional transportation network; 
• establish appropriate built form and land use relationships between development within the 


Secondary Plan Area and adjacent lands; 
• celebrate and commemorate the significant military and aviation history associated with these lands; 


and; 
• foster economic growth, revitalize the Downsview community, generate opportunities for jobs, 


assessment and business development and provide spin-off opportunities for adjacent industrial and 
commercial areas. 
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Figure 11. Downsview Area Secondary Plan – Land Use Areas 


Source: Official Plan, Chapter 6, Section 7: Downsview Area Secondary Plan – Map 7-1 Land Use Areas 
 
The Downsview Area Secondary Plan identifies the transportation and circulation policies for the Plan 
Area. They are summarized as follows: 
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General 
• The Downsview Area Transportation Master Plan forms the basis of the transportation policies 


contained in the Plan. 
• Streets and transit services within the Plan Area will be developed as extensions of the City’s street 


and transit networks 
• The transportation system should provide a range of options that would encourage walking, cycling, 


and transit use. 
• Transportation infrastructure and parking should meet the needs of the new land use and ensure 


adjacent neighbourhoods are not adversely impacted by the new uses. 
• Transportation infrastructure facilities will need to mitigate impacts on the surrounding communities 


as a first priority. 
 
Public Roads 
• Local residential streets will not be relied on to support the new development within the Plan Area. 
• Road connections to the adjacent arterial network will be design to minimize traffic infiltration in 


adjacent communities. No through roads connecting to the W.R. Allen Road and Wilson Heights 
Boulevard, or Sheppard Avenue and Wilson Avenue will be permitted. 


• New transportation infrastructure would include grade-separations offering high vehicle capacity and 
providing direct access from the W.R. Allen Road to new development. 


 
Public Transit 
• The Plan will protect for an inter-modal transfer station in the vicinity of the CN railway (Newmarket 


Subdivision) and Sheppard Avenue West to connect to GO train service and the future Spadina 
subway extension. 


• The Plan will also protect for a potential future extension of the Sheppard subway from Yonge Street 
to the CN railway (Newmarket Subdivision) and a potential future inter-modal facility in the vicinity of 
Carl Hall Road. 


 
Parking 
• Parking should have a co-ordinated management of supply and demand, including shared parking, 


minimum and maximum parking standards. A review of provisions for commuter parking in the Wilson 
and Downsview station will be undertaken. 


 
Bicycle and Pedestrian Circulation 
• Walking and cycling will be encouraged through: 


• Well designed and safe off-road bicycles trails and on-street bicycle lanes 
• Pedestrian and cycling paths with direct and convenient connections to transit services 
• Adequate supply of secure bicycle parking on public sidewalks, near transit stations, high 


activity areas, and in park areas. 
 
Section 10 of the Plan covers the development policies for the different land uses shown in Figure 11. 
The following policies address the transportation issues of each land use area. 
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Parks and Open Spaces 
• These lands will be used for park and open space purposes and may include among other things 


pedestrian and bicycle trails. 
• Public roads in the park will be designed to minimize pavement area and will have a green edge 


treatment consistent with the linear parkway 
 
Neighbourhoods 
• A road or walkway connection from the Neighbourhoods to the lands located on the east side of 


Keele Street, north of Sheppard Avenue, will be sought when approving development in the north 
Neighbourhoods. 


• No direct access will be permitted from the Plan Area to Wilson Avenue through the Mount Sinai 
Cemetery. 


 
Apartment Neighbourhoods 
• Lands designated Apartment Neighbourhoods will include attractive and safe public streets and 


walkways providing linkages to park areas, commercial facilities and adjacent communities. 
 
Employment Area ‘A’ 
• These lands can be developed to a maximum gross floor area of 278,000 square meters (3,000,000 


square feet). However, development will be limited to a maximum gross floor area of 92,900 square 
metres (1,000,000 square feet), until detailed transportation and parking studies can demonstrate that 
the maximum level of development can be supported.  


• Carl Hall Road is intended to have a small town, main street character linking Employment Area ‘A’, 
Employment Area ‘B’ and Parks and Open Spaces Areas. 


• Parking in this area will be mainly located in structures and below ground. 
 
Employment Area ‘B’ 
• Carl Hall Road in this area is intended to have a small town, main street character linking Parks and 


Open Spaces Areas and Employment Area ‘C’. 
• Parking in this area will consist of small lots dispersed around the periphery of Employment Area ‘B’ 


or along pedestrian rights-of-way. 
• Development in this area will protect for a driveway south from Carl Hall Road to a future parking lot 


north of the Havilland’s existing manufacturing facility. 
 
Employment Area ‘C’ 
• Well defined pedestrian walkway of not less than 20 metres in width will be located generally along 


the former Sheppard Avenue right-of-way. 
• Large surface parking areas are discouraged, and in the long term parking is encouraged to be 


located below grade. 
• Parking, servicing, mechanical equipment and automobile drop off are to be located in such a way 


that they have minimal physical impact on public sidewalks and accessible open spaces. 
• Buildings, streets, and public accessible open spaces are to be designed to be barrier free. 
• Promote the comfortable pedestrian use of streets, parks and open spaces. 
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Institutional Areas 
• Adjustment to the location of the walkway and park gateway element located generally along the 


former Sheppard Avenue right-of-way, in the event that the DCIEM facility is relocated. 
 
Employment Area ‘D’ 
• Limitations to development may be applied to address the impacts of mixing permitted uses. 
• The consolidation of the TTC commuter parking lot into a larger development parcel is encouraged to 


improve access from the Wilson Station to new development in this area. 
 
Employment Area ‘E’ 
• Improvements to the visual impacts of the TTC Yards 
 
Mixed Use Area ‘A’ and ‘B’ 
• These areas will be used for, among other things, transportation facilities and public parking.  
• Parking, servicing, mechanical equipment and automobile drop off are to be located in such a way 


that they have minimal physical impact on public sidewalks and accessible open spaces. 
• Resident, visitor and retail parking should be generally located below grade. 
• Promote the comfortable pedestrian use of streets, parks and open spaces. 
• Well defined pedestrian walkway of not less than 20 metres in width will be located generally along 


the former Sheppard Avenue right-of-way. 
• Large surface parking areas are discouraged, and in the long term parking is encouraged to be 


located below grade. 
• Developments exceeding 5,000 square metres (58,820 square feet) will be required to provide a 


Transportation Impact Study. 
 
 


1.4.6 Downsview Area Transportation Master Plan 


In 1997 the City of Toronto initiated a Secondary Plan process with the objective of establishing an overall 
development framework for the area.  In support of the Secondary Plan, the City undertook a Downsview 
Area Transportation Master Plan to assess and identify, at a strategic level, the transportation 
infrastructure requirements that would be necessary to support the development levels proposed in the 
Secondary Plan. 
 
The current Downsview Area Secondary Plan contains the policies developed in the 1998 Downsview 
Area Transportation Master Plan and Schedule 2 of the OP lists some of the required road infrastructure.  
The TMP recommended road improvements are shown in Figure 12. 
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Figure 12. 1998 Downsview Transportation Master Plan Recommended Network 


 
Section 11 of the Plan outlines the implementation strategies for the Plan including the transportation 
infrastructure, policies, and strategies summarized below.  
 
Transportation Master Plan – Recommended Improvements 


• extension of Transit Road northerly to Chesswood Drive and southerly to Dufferin Street; 
• grade-separated directional ramps between the W.R. Allen Road and the extension of 


Transit Road; 
• internal collector roads connecting the northerly extension of Transit Road westerly to 


Sheppard Avenue and Keele Street; 
• a road/rail grade separation across the existing CN rail line (Newmarket Subdivision) at 


the new east-west internal collector; 
• a centre turn lane on Keele from Wilson Avenue to Finch Avenue; 
• signalized intersections on the W.R. Allen Road to service Employment Area ‘C’ and 


Mixed Use Area; 
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• protection for future public rights-of-way connecting Sheppard Avenue to the northerly 
Transit Road extension at Yukon Lane and generally in the vicinity of Kodiak Crescent; 
and 


• a direct grade-separated pedestrian connection from the Downsview Subway Station to 
development at the south-west corner of Sheppard Avenue and W.R. Allen Road. 


 
Environmental Assessment 
• The 1998 Transportation Master Plan recognized that further work would be required to finalize the 


location and design of major new roads and road and intersection improvements identified in the plan.  
Since Transportation Master Plan covers Phases 1 and 2 of the Municipal Class Environmental 
Assessment process, these individual improvement projects would need to proceed through phases 
3-5 of the Municipal Class EA Process. 


 
Recommended Travel Demand Management Strategies 
• Development and implementation of travel demand strategies in Employment Area C will be 


encouraged for proponents of major developments. 
• Transportation Impact Studies submitted for new development will need to identify and assess the 


feasibility and impact of travel demand management measures. 
 
Monitoring 
• The recommended monitoring program included: 


• traffic volumes on major roads and key intersections; 
• travel characteristics of employees, residents, and visitors; 
• evaluation of traffic volumes and transit ridership in the context of availability capacity; 
• parking availability, location and pricing policies; 
• evaluation of existing, planned, and proposed development; 
• traffic infiltration; and 
• results of Transportation Demand Management measures and the extent to which the 


objectives set out in the Transportation Master Plan are being achieved. 
 
In completing the update to the Downsview TMP, the approved infrastructure and policy 
recommendations from the 1998 Downsview Area Transportation Master Plan will form the ‘Do Nothing 
alternative that forms the basis of the review and update being undertaken in this project.   
 
 


1.4.7 Bus-Only Lanes EA 


In 2004 the Toronto Transit Commission (TTC) and the City of Toronto completed a detailed Class EA 
study to improve the surface transit connection between Downsview Subway Station and Steeles 
Avenue, through York University, and to establish a ground swell of transit ridership in this corridor in 
advance of building a new subway link. 
 
The primary objective was to improve the operation of the existing express bus service to York University 
and to accommodate York Region Transit and GO Transit plans to begin operating higher-quality, 
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express bus service between Vaughan and Downsview Subway Station. The recommended alignment is 
shown in Figure 13. 
 


 
Figure 13. Recommended Bus Only Lane Design Concept 


Source: Bus-Only Lanes -Downsview Station to York University Environmental Study Report, April 2005 
 
 


1.4.8 Spadina Subway Extension 


The City of Toronto and the TTC conducted an Individual EA study for a 6.2 km, 4-station underground 
extension of the Spadina Subway from Downsview Station to Steeles Avenue West, with related 
commuter facilities (bus terminals, passenger pick-up and drop-off and commuter parking). The proposed 
alignment is shown in Figure 13. 
 
This EA study provided an opportunity to review and analyze potential changes to the 1994 TTC/Metro 
Toronto EA report, and to consider a subway extension that would better serve the Keele Street area, 
York University, GTA commuters from south-western York Region and Bradford GO rail line passengers. 
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The extension will include the Sheppard West Station which will be located west of the CN/ GO Transit 
rail line within the Parc Downsview Park lands and will include entrances at each end of the station 
platform and a possible underpass connecting to the east of the rail line.  Further work is to be conducted 
during the design of the Sheppard West Station to optimize long-term pedestrian and bus passenger 
access to the station and integration of the station with the new GO Transit station and with Parc 
Downsview Park.  
 


 
Figure 14. Spadina Subway Extension – Proposed Alignment 


Source: http://www.toronto.ca/ttc/spadina_extension/prefered_alignment.htm 


1.4.9 TTC Transit City 


Transit City is a Light Rail Transit plan proposed by the TTC and endorsed by the City of Toronto, and 
Metrolinx, the regional transportation agency. The following seven new Light Rail Transit (LRT) lines are 
being proposed as part of the plan, as shown in Figure 15.  
• Don Mills LRT 
• Eglinton Crosstown LRT 
• Etobicoke - Finch West LRT 
• Jane LRT 
• Scarborough Malvern LRT 
• Sheppard East 



http://www.toronto.ca/ttc/spadina_extension/prefered_alignment.htm
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• Waterfront West 
 
The TTC is currently undertaking Environmental Assessments for all seven proposed lines. All seven 
routes will connect with the existing TTC subway system, GO Rail lines, other Transit City routes, and 
planned rapid transit lines in Durham, York and Peel regions. 
 
The Jane LRT line and the Etobicoke - Finch West LRT line will connect to the Spadina Subway 
Extension. 
 


 
Figure 15. TTC Transit City Map 


Source: TTC Transit City Website (http://www3.ttc.ca/About_the_TTC/Projects_and_initiatives/Transit_city/index.jsp) 
 


1.4.10 City of Toronto Act 


The new City of Toronto Act was proclaimed on January 01, 2007 and provides Toronto with powers and 
significant legislative freedoms. 
 
The City has new broad powers to pass by-laws regarding matters that range from public safety to the 
City’s economic, social and environmental well being. City by-laws now can better deal with the financial 
management of Toronto and the accountability and transparency of its operations. 
 
Some of the changes in the City of Toronto Act, 2006 as they related to land use planning and 
transportation include: 
 



http://www3.ttc.ca/About_the_TTC/Projects_and_initiatives/Transit_city/index.jsp
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Land-Use Planning 
 
• Authority to create a local appeals body for certain planning decisions (i.e. minor variance and 


consent)  
• Authority to regulate appearance and design features and exterior sustainable design of buildings, 


such as green roofs  
• Clarifies authority to regulate minimum and maximum density and height of development in zoning 


by-laws  
• Authority to pass zoning by-laws with conditions attached to the approval in order to address matters 


such as intensification and brownfields development goals  
• Allow interim controls under the Ontario Heritage Act to take effect as soon as they are imposed by 


council to provide stronger protection for heritage buildings. 
 
Roads 
 
• Removal of requirement for environmental assessment for traffic calming measures  
• Greater flexibility to establish speed limits on local roads 
 
 


1.4.11 City of Toronto Pedestrian Charter 


The Toronto Pedestrian Charter was adopted by City Council on May 21, 2002.  The Charter reflects the 
principle that a city's walkability is one of the most important measures of the quality of its public realm, 
and of its health and vitality. 
 
The Pedestrian Charter sets out six principles necessary to ensure that walking is a safe and convenient 
mode of urban travel. They are as follows: 
1. Accessibility - Walking is a free and direct means of accessing local goods, services, community 


amenities and public transit. 
2. Equity - Walking is the only mode of travel that is universally affordable, and allows children and 


youth, and people with specific medical conditions to travel independently. 
3. Health and Well-being - Walking is a proven method of promoting personal health and well-being. 
4. Environmental Sustainability - Walking relies on human power and has negligible environmental 


impact. 
5. Personal and Community Safety - An environment in which people feel safe and comfortable 


walking increases community safety for all. 
6. Community Cohesion and Vitality - A pedestrian-friendly environment encourages and facilitates 


social interaction and local economic vitality. 
 
 


1.4.12 Metrolinx Draft Regional Transportation Plan   


The Government of Ontario established the Greater Toronto Transportation Authority (GTTA) under the 
Greater Toronto Transportation Authority Act, in 2006, which became Metrolinx in December 2007. 
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Metrolinx was given the mandate to develop and implement an integrated multi-modal transportation plan 
for the Greater Toronto and Hamilton Area (GTHA).  
 
The Draft Regional Transportation Plan (RTP) was released in September 2008. It contains 15 Strategic 
Directions and nearly 100 actions that are needed to achieve the future vision for the GTHA. Among 
these actions, eight are considered to be of particularly high priority. These Big Moves are expected to 
have the most impact in the on the GTHA transportation system. The eight Big Moves are: 


1. A fast, frequent and expanded regional rapid transit network. 


2. A complete walking and cycling network with bike-sharing programs. 


3. An information system for travelers, where and when they need it. 


4. A region-wide integrated transit fare system. 


5. A system of connected mobility hubs. 


6. Higher-order transit connectivity to the Pearson Airport district from all directions. 


7. A comprehensive strategy for goods movement. 


8. An Investment Strategy to provide stable and predictable funding. 


 
The following summarizes the 15 strategic directions contained in the RTP: 
• Strategic Direction 1 – Build a Comprehensive Regional Rapid Transit Network. Figure 16 shows the 


proposed rapid transit network 25-year plan. 
• Strategic Direction 2 – Promote Active Transportation – speaks to the actions needed to be taken for 


planning and implementation of a complete, integrated walking and cycling network that would 
provide an effective transportation system.  


• Strategic Direction 3 – Improve the Efficiency of the Road and Highway Network – addresses the 
need to improve the efficiency of the GTHA’s network of roads and highways through better 
monitoring and planning, strategic improvements to the road network, promotion of ride-sharing and 
car-sharing, and the use of tools to improve traffic flows. 


• Strategic Direction 4 – Consider All Modes of Transportation – addresses the need to consider all 
modes of transportation and consider the most efficient way to move people and goods to obtain an 
effective transportation system. 


• Strategic Direction 5 – Create an Ambitious Transportation Demand Management (TDM) Program – 
addresses the need to change people’s travel behaviour to make more efficient use of the 
transportation system.  


• Strategic Direction 6 – Create a Customer-First Transportation System – speaks to the need to 
consider the comfort and convenience of the traveller first in planning, designing, and operating the 
transportation system. 


• Strategic Direction 7 – Implementing and Integrated Transit Fare System – addresses the need to 
integrate transit fares across the region, possibly by taking advantage of the Ministry of 
Transportation regional farecard pilot project, called Presto. 


• Strategic Direction 8 – Build Communities that are Pedestrian, Cycling, and Transit-Supportive - 
provides direction in building an effective transportation system that promotes efficient and 
sustainable land use through creating pedestrian, cycling and transit-supportive communities. 
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• Strategic Direction 9 – Develop a System of Mobility Hubs - provides direction on building well-
designed mobility hubs that will help make travelers feel relaxed, informed and appreciated. 


• Strategic Direction 10 – Focus Growth and Development along Transportation Corridors - speaks to 
achieving concentration of growth along transportation corridors identified in Growth Plan. 


• Strategic Direction 11 – Improve Transportation and Understanding Through Research and 
Innovation – addresses the need to increase local knowledge and understanding of transportation 
issues in order to offer innovative new programs over time. 


• Strategic Direction 12 – Plan for Universal Access – addresses the actions to be taken to make 
transportation systems fully accessible to people with disabilities and improving access to the people 
with special needs. 


• Strategic Direction 13 – Improve Goods Movements Within the GTHA and With Adjacent Regions – 
addresses the need to develop a strategy to improve the movement of goods within the GTHA and 
with adjacent regions. This will require a multi-pronged approach and will need a strong partnership 
with users and players in the goods movement industry. 


• Strategic Direction 14 – Develop a National Strategy for Transportation in Urban Regions – 
addresses the need for a national strategy that will examine the relation between national, regional, 
and local transportation networks. 


• Strategic Direction 15 – Develop an Investment Strategy to Ensure Sustainable Funding For 
Transportation Infrastructure and Supporting Programs – Metrolinx has developed a Draft Investment 
Strategy that are inter-related to the RTP. 


 
Figure 16. 25-Year Plan for Regional Rapid Transit and Highway Improvements 


Source: http://www.metrolinx.com/en/regionalTransportationPlan.aspx 







City of Toronto 
Dow ns view  Are a  Sec ondary P la n  Re view  
Tr a ns por ta t ion  Ma ster  P lan  
Phas e  1  –  Back ground Review  and  Ex is t ing  Cond i t ions  
  
 


 - 34 - 


 
 


1.4.13 Smart Commute North Toronto Vaughan  


Smart Commute North Toronto Vaughan (NTV) is a Transportation Management Association (TMA) that 
operates in northwest Toronto, Vaughan and northeast Toronto.  Smart Commute NTV functions as part 
of a broader network of transportation management associations across the Greater Toronto Area and 
Hamilton.   
 
The association is involved in projects aimed at encouraging individuals to consider alternatives to single 
vehicle occupancy, including cycling, transit, carpooling, walking, and tele-commuting.  The association is 
supported by York Region, the City of Vaughan and the City of Toronto and the Toronto Atmospheric 
Fund. 
 
The association has partnerships with a number of businesses to deliver employee trip reduction 
programs including Knoll North America, Sanofi Pasteur, York University, Environment Canada, Parc 
Downsview Park Inc. and TRCA, some of which are located in the study area.  
 
Smart Commute NTV works to: 
• implement employee trip reduction programs at local workplaces; 
• decrease traffic congestion, and improve air quality and health by reducing harmful vehicle emissions;  
• improve employee productivity and morale, and reduce employee turnover 
• advocate for improved transit service, and increased local transportation infrastructure such as high-


occupancy, bus-only and cycling lanes, and a wider network of subway and light rapid transit; 
• promote the benefits of transit-supportive development and province-wide smart-growth strategies;  
• encourage legislative flexibility in support of high-value, cost effective transportation strategies such 


as vanpools, telework, transit subsidies and shuttle services; and 
• increase opportunities for TMA collaboration with business and government. 
 
The TMP will incorporate Travel Demand Management measures and strengthen its policy direction. 
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2. Background Review 


2.1 Data Collection 


The first stage of the Transportation Master Plan involved the collection and assembly of updated 
transportation data within the study area.  This data included Traffic Counts on study area roadways, 
pedestrian and cycling counts at key intersections in the study area, transit ridership data, historical 
collision information and information on the transportation infrastructure (i.e. number of lanes, turning 
lanes, etc) and land uses.  
 
The updated traffic count data includes information from the City of Toronto intersection traffic count 
program as well specific locations where additional traffic counts were undertaken as part of this study. A 
summary of the data collected for this study is included in Table 2. 
 


Table 2. Background Data Collected  


Description Source Received 


Traffic Counts and Signal Timings 
Turning Movement Counts for Study Area City of Toronto August 20, 2008 
Signal Timings for Study Area City of Toronto September 8, 2008 


Pedestrian and Cycling 
Available pedestrian and bicycle counts in the Study 
Area (Available from TMC only) 


City of Toronto August 20, 2008 


Transit Ridership Information 
Spadina subway ridership (Wilson and Downsview 
stations) 


TTC August 19, 2008 


Bus Routes 41, 84, 96 ,120,101, 106, 107, 108, 
165, 196 


TTC August 19, 2008 


GO Ridership Information Bradford/Barrie line GO Transit August 19, 2008 


Infrastructure Information 
Planned road improvement in the Study Area City of Toronto September 5, 2008 
ROW information for the roads in the study area City of Toronto November 4, 2008 


Land Use 
Population and Employment (Existing and Future) City of Toronto August 2008 
Density levels around subway stations (500m 
radius) 


City of Toronto September 10, 2008 


Development Application Information City of Toronto August 2008 


Collision Data 
Collision Data for Intersection and mid-block in the 
Plan area 


City of Toronto January 2009 


Mapping 
Aerial Photo City of Toronto August 2008 
Base Mapping City of Toronto August 2008 


 
In addition to the data provided by the City, new turning movement counts (TMC) and 24-hour automated 
traffic recorders (ATR) counts were obtained in order to supplement the counts provided by the City. The 







City of Toronto 
Dow ns view  Are a  Sec ondary P la n  Re view  
Tr a ns por ta t ion  Ma ster  P lan  
Phas e  1  –  Back ground Review  and  Ex is t ing  Cond i t ions  
  
 


 - 36 - 


location of these counts is summarized in Table 3 and Table 4, and shown in. Figure 17.  To capture 
weekend activities in the current Parc Downsivew Park facilities, traffic counts at key park entrance 
locations were also taken on a typical Sunday.  The seven day ATR counts were used to provide an 
overall profile of travel demands across a typical week (including weekends), were used to normalize 
counts taken on different days of the week to average weekday condition, and were also used to factor 
older counts (taken between 2005 and 2007) up to 2008 conditions. 
 
 


Table 3. New Turning Movement Counts 


Location Period Date 
Park Entrance - Sheppard Ave and Tuscan Gate Weekday 


Sunday 
September 9, 2008


September 14, 2008
Park Entrance - Sheppard Ave and John Drury Dr Weekday 


Sunday 
September 9, 2008


September 14, 2008
Sheppard Ave and Yukon Ln/Kodiak Cres Weekday September 9, 2008
Wilson Ave and Transit Rd Weekday September 9, 2008
Wilson Ave and Wilson Heights Blvd Weekday September 9, 2008
Dufferin St and Billy Bishop Way Weekday September 9, 2008


Weekday: 7:00-9:00 AM, 11:00 AM -2:00PM and 3:00 PM -6:00PM 


Sunday: 10:00 AM - 2:00PM 
 


Table 4. New ATR Counts 


Location Date  
Keele St north of George Butchart Dr. September 9, 2008 – September 15, 2008 
Sheppard Ave west of the rail track September 9, 2008 – September 15, 2008 
Allen Rd. south of Sheppard Ave September 9, 2008 – September 15, 2008 
Wilson Ave west of Transit Rd September 9, 2008 – September 15, 2008 
RAMP - Allen Rd NB to Wilson Heights SB September 9, 2008 – September 15, 2008 
RAMP - Allen Rd NB to Wilson Heights NB September 9, 2008 – September 15, 2008 
RAMP - Wilson Heights NB to Allen Rd SB September 9, 2008 – September 15, 2008 
RAMP - Wilson Heights SB to Allen Rd NB & SB September 9, 2008 – September 15, 2008 
RAMP -Transit Rd to Allen Rd SB September 9, 2008 – September 15, 2008 


 
 
Figure 16, below summarizes the locations where updated traffic count data was collected for use in the 
study. 
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Figure 17. Location of Traffic Counts 
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2.2 Transportation Network 


2.2.1 Road Network 


Following is a summary of the key roadways surrounding the Secondary Plan Area. Figure 18 shows the 
road classification within the Downsview area. Figure 19 shows the location of signalized intersections 
and the lane configuration within the Plan Area. 
 
• Highway 401 
 
Highway 401, which forms the southern boundary of the study area, is a fully controlled access provincial 
highway extending east-west across southern Ontario. In the City of Toronto, the number of lanes varies 
from 6 to 9 lanes per direction through a core and collector system. The Downsview Area Secondary Plan 
can be accessed via interchange ramps at Keele Street, Dufferin Street, and Allen Road. 
 
• W. R. Allen Road 
 
W. R. Allen Road, more commonly know as Allen Road, is a major arterial in the section between Transit 
Road and Sheppard Avenue. The section south of Transit Road is classified as an expressway. Allen 
Road has a designated right-of-way width of 45+ metres through the Plan area between Wilson Avenue 
and Sheppard Avenue West.  This portion of Allen road is characterized by a ramp interchange providing 
connections to Wilson Heights Boulevard and Transit Road.  It provides for four to six lanes divided with 
posted speeds ranging between 70 and 80 km/hour.  The combination of the relatively wide right-of-way, 
posted speed limits, and interchanges lends an expressway character to the road. There are no 
sidewalks on Allen Road. 
 
• Transit Road 
 
Transit road is a two-lane minor arterial that links Allen Road to Wilson Avenue adjacent to the Wilson 
TTC station and railway yard.  The designated right-of-way is 27 metres.  The existing right-of-way does 
not include sidewalks. The Allen-Sheppard Built Form Guidelines propose to maintain the 27 metre right-
of-way, but enhances the two travel lanes in each direction with a single row of trees within a grassed 
boulevard and sidewalks on each side of the street. 
 
• Sheppard Avenue West 
 
Sheppard Avenue West forms the north boundary of the Secondary Plan area.  Sheppard Avenue is a 
major east-west arterial road that runs from the east limit of the City in Scarborough (Highway 2) to 
Weston Road, west of Highway 400.  The street is four lanes through the study area, with designated turn 
lanes at major intersections.  The OP designated right-of-way width is 36 metres.  There are sidewalks 
along both sides of the street through the study area. Sheppard Avenue West is identified in the OP as an 
Avenue, shown in Figure 7, starting just west of the intersection of Sheppard Avenue West and Allen road 
and extending eastwards to Bathurst Street. 
 







City of Toronto 
Dow ns view  Are a  Sec ondary P la n  Re view  
Tr a ns por ta t ion  Ma ster  P lan  
Phas e  1  –  Back ground Review  and  Ex is t ing  Cond i t ions  
  
 


 - 39 - 


 
Figure 18. Existing Road Classification 


Source: City of Toronto Road Classification System, 2008 
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Figure 19. Existing Lane Configuration and Traffic Signal Locations 
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• Keele Street 
 
Keele Street is a major arterial road and forms the west boundary of the Downsview Area Secondary 
Plan.  Between Highway 401 and Finch Avenue West the street has a designated right-of-way of 36 
metres. It is six-lanes wide between Highway 401 and Wilson Avenue and four-lanes wide north of Wilson 
Avenue, with a centre two-way left turn lane (TWLTL). There are two pedestrian refuge islands on Keele 
Street, one immediately north of Victory Drive at the Downsview Library and the other north of Sheppard 
Avenue West opposite a multiple-family dwelling. There are sidewalks along both sides of the street. 
Keele Street is identified in the OP as an Avenue from just south of Wilson Avenue to around 
Grandravine Drive. 
 
• Wilson Avenue 
 
Wilson Avenue is a major east-west arterial located at the south end of the Plan area.  Wilson Avenue 
extends from just east of Weston Road to Yonge Street, where it becomes York Mills Road.  Wilson 
Avenue has a designated right-of-way of 36 metres, with the exception of the section between Dufferin 
Street and Transit Road where development encroaches on the 36 metre right-of-way.  The street 
consists of two lanes in each direction with left turn lanes at major intersections. Given its access, 
proximity and parallel relationship to Highway 401, Wilson Avenue often assumes Highway 401 overflow 
or bypass traffic. 
 
• Dufferin Street 
 
Dufferin Street is a disconnected major arterial in the vicinity of the Plan area. It is six-lane wide with a 
centre turn lane from north of Sheppard Avenue West where Allen Road ends to Finch Avenue West with 
a designated right-of-way width of 45 metres. South of Wilson Avenue, Dufferin Street is and four-lane 
wide and has a designated right-of-way width of 30 metres. The section of the street north of Sheppard 
Avenue has no sidewalks and development along the street typically does not face or address the street.  
The section south of Wilson Avenue connects to the westbound access ramps to Highway 401. Dufferin 
Street north of Wilson Avenue to where it becomes Beffort Road is a two-lane local road with a 
designated right-of way width of 27 metres from Wilson Avenue to Regent Road. The section of Dufferin 
Street within the Plan area between Wilson Avenue and Highway 401 is identified in the OP as an 
Avenue. 
 
• Wilson Heights Boulevard 
 
Wilson Heights Boulevard is a four-lane north-south minor arterial between Wilson Avenue and Sheppard 
Avenue West and a collector road north of Sheppard Avenue West. It forms the east boundary of the 
Secondary Plan area.  This street has a designated right-of-way of 36 metres south of the Allen Road 
ramps to Wilson Avenue and 27 metres from north of the Allen Road ramps to Sheppard Avenue West.  
There are sidewalks on both sides of the street. 
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• Billy Bishop Way 
 
Billy Bishop Way is a two-lane minor arterial road extending south from Wilson Avenue then west to 
Dufferin Street, just north of Highway 401. This street has a designated right-of-way of 27 metres. There 
are sidewalks on the west and north sides of this street.  
 
• Chesswood Drive 
 
Chesswood Drive is a north-south two-lane minor arterial road extending north from Sheppard Avenue 
West to Finch Avenue West.  It is the only north south road connecting Sheppard Avenue West and Finch 
Avenue West between Keele and Dufferin Streets. This street has a designated right-of-way of 27 metres. 
This street passes through an employment area and there are no sidewalks on this street. 
 
• Grandravine Drive  
 
Grandravine Drive is a two-lane collector road extending east-west from Keele Street Jane Street. The 
existing Downsview Area Secondary Plan states that road connections to the adjacent arterial network, 
such as Grandravine Drive, will be located and designed to minimize the potential for vehicles to infiltrate 
through adjacent communities, but with appropriate integration with the surrounding arterial road network 
in order to provide adjacent communities with access to the Secondary Plan area’s amenities. 
 
Table 5 summarizes the Official Plan designated right-of-way widths and the existing right-of-way. 
 


Table 5. Rights-of-Way Inventory 


Road Section OP ROW Section Existing ROW


W.R. Allen Road Within the Plan area 45+ m Within the Plan area 45 m 


Transit Road Wilson Ave. – Allen Road 27 m Wilson Ave. – Allen Road 26.2 m+ 


Keele St – 170 m W of Dufferin St 30.7 m 
Sheppard Avenue West Keele Street – Bathurst St 36 m 


170 m W of Dufferin St – Bathurst St. 30 m 


Wilson Ave. – Sheppard Avenue 30 m – 36.6 m
Keele Street Wilson Ave. – Finch Ave. 36 m 


Sheppard Ave – Finch Ave. 36.6 m 


Jane St – Keele St. 30 m 


Keele St. – Dufferin St. 26.2+ m Wilson Avenue Jane Street – Bathurst Street 36 m 


Dufferin St – Bathurst St. 30.5 +/- m 


South of Wilson Ave. 30 m South of Wilson Ave 26.2 m 


Wilson Ave. – Regent Rd. 27 m Wilson Ave. – Regent Rd. 23.2 m 


Sheppard Ave W - 47.2 m North of 


Clifton Ave. 
n/a 


Sheppard Ave- 47.2 m North of Clifton 


Ave 
23.2 m 


Dufferin Street 


Overbrook Pl. – Finch Ave. 45 m Overbrook Pl. – Finch Ave. 45.7 m 


South of Allen Rd. Ramps to 


Wilson Ave. 
36 m 


South of Allen Rd. Ramps to Wilson 


Ave. 
36.6 m 


Wilson Heights Boulevard 
North of Allen Rd. Ramps to 


Sheppard Ave. W. 
27 m 


North of Allen Rd. Ramps to Sheppard 


Ave. W. 
26.2 m 
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Road Section OP ROW Section Existing ROW


Chesswood Drive Sheppard Ave – Finch Ave 27 m Sheppard Ave – Finch Ave 26.2 m 


Source:  OP ROW – Official Plan – Map 3 - Right-of-Way Widths Associated with Existing Major Streets, June 2006 


  Existing ROW – City of Toronto Pavement Database (Average Right-of Way) and Transportation Services 
 
The figures below show the cross-sections for sections of road that are representative of the Plan area. 
They are as follows: 
• Section A-A – Keele Street South of Sheppard Avenue 
• Section B-B – Keele Street at Sheppard Avenue (South Approach) 
• Section C-C – Sheppard Avenue W South of John Drury Drive 
• Section D-D – Sheppard Avenue W at John Drury Drive (South Approach) 
• Section E-E – Sheppard Avenue W West of Chesswood Drive 
• Section F-F – Sheppard Avenue Wt at Chesswood Drive (West Approach) 
• Section G-G – Sheppard Avenue W West of Allen Road 
• Section H-H – Sheppard Avenue W at Allen Road (West Approach) 
• Section J-J – Allen Road at Sheppard Avenue West (South Approach) 
• Section KK – Allen Road South of Sheppard Avenue West 
• Section L-L – Allen Road South of Transit Road 
• Section M-M – Wilson Avenue West of Northgate Drive 
• Section N-N – Keele Street North of Paxtonia Boulevard 
 
While the roadways in the study area provide for pedestrian and vehicular movements, the focus is 
decidedly auto oriented, with Allen Road, Sheppard Avenue, and Keele Street noted as particular 
examples. Many of the arterial roads include sufficient right-of-way width to accommodate enhanced 
facilities to support non auto modes of transportation, including pedestrian and cycling infrastructure.   
 
As part of the Transportation Master Plan and the Downsview Area Secondary Plan study, 
recommendations to enhance the urban design and streetscape for these existing facilities and any new 
proposed facilitates will be formulated.      
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Figure 20. Section A-A to Section D-D 
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Figure 21. Section E-E to Section G-G 
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Figure 22. Section H-H to Section K-K 
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Figure 23. Section L-L to Section N-N 


 


2.2.2 Transit Network 


The study area is well served by transit, including regional GO Transit train service, and Toronto Transit 
Commission (TTC) subway and surface transit services. However, there are a number of opportunities to 
enhance transit service to the Plan area and improve the frequency of the service on key corridors. 
Future transit service for the study area is proposed to include a dedicated busway north of Sheppard 
Avenue West to Finch Avenue West along Dufferin Street and through the Finch Hydro corridor, a 
subway extension from Downsview subway station to York University and the Vaughan Corporate Centre, 
and dedicated surface rapid transit along Finch Avenue (Etobicoke-Finch West LRT) and along Jane 
Street (Jane LRT). Figure 24 shows the existing transit service in the Plan area and Figure 25 shows the 
proposed transit services in the Plan area.  
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Figure 24. Existing Transit Network 


Source: TTC Ride Guide 
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Figure 25. Existing and Future Transit Network 
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The existing and proposed transit systems are described below. 
 
• Regional Transit 
 
GO Transit provides regional train service to the area in the form of weekday peak hour service between 
Barrie and Toronto’s Union Station, with a station on Canarctic Drive north of Finch Avenue West and 
east of Keele Street (near York University). The service operates four morning and four afternoon trains 
operating in the peak direction only. The GO station at Canarctic Drive was opened in 2002 primarily to 
provide service for York University.  There is also a GO bus terminal at Yorkdale Mall south of the study 
area which provides a range of regional bus services and links to the TTC Yorkdale subway station. 
Current ridership counts for the Barrie GO train line are shown in Table 6. 
 


Table 6. GO Ridership 


Direction Period Frequency No. of Passengers 
Southbound AM Peak Period 4 trains/day 4,900 
Northbound PM Peak Period 4 trains/day 4,400 


Source: GO Transit - October 2007 Link Volumes - between York University Station and Union Station 
 
GO service to the Downsview Area Secondary Plan and adjacent areas is not currently available. 
 
The extension of the Spadina subway north to York University and into Vaughan will provide improved 
transit service to this area of the City and York Region.  With this extension, the existing York University 
GO Station at Canarctic Drive will be closed and a new station will be opened in the vicinity of CN Rail 
and Sheppard Avenue West within the Downsview Area Secondary Plan.  The primary intent of the 
station’s relocation is to provide an interface between GO and TTC services, as well as serve the planned 
residential and employment communities, the existing industrial area, and Parc Downsview Park. 
 
GO Transit’s 10-year projection for passenger rail traffic on the Barrie Rail Line Service is 40 trains, which 
is 5 times more than the existing services. This is a result of peak and off-peak period service expansion. 
 
• Subway 
 
There are two existing subway stations located within the Secondary Plan area, Downsview station in the 
east portion of the Plan area and Wilson station at the south.  With the extension of the Spadina subway, 
a third subway station, known as Sheppard West Station, will be located at the north end of the 
Secondary Plan area near Sheppard Avenue West and the CN rail line.   This will result in a substantial 
portion of the lands in the Secondary Plan area being within short walking distance of a higher order of 
transit service. The proposed subway station will be designed to accommodate a future inter-connection 
with GO Transit service on the CN rail line.  
 
Funding for the Spadina subway extension has been committed by all levels of government and the 
project is currently in the design stage. The extension is targeted to open in 2015.  
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Downsview station is located within the Plan area at the southeast corner of Allen Road and Sheppard 
Avenue West on City owned lands.  There is a secondary access on the north side of Sheppard Avenue.  
The station includes a vehicle drop-off area, bicycle lockers and a 640 space commuter parking lot. This 
commuter parking lot will be removed once the Spadina Subway Extension is opened.  
 
Wilson subway station is located on the north side of Wilson Avenue between Transit and Allen Roads.  
The main station entrance is isolated from nearby residential and commercial uses as a result of the 
immediately adjacent land uses which include commuter parking lots, the Allen Road overpass and the 
Bombardier airport runway.  There are three large commuter parking lots and one small commuter 
parking area serving this station totalling approximately 2,100 parking spaces. 
 
Ridership for both stations is shown in Table 7. 
 


Table 7. Subway Ridership 


Subway Station 1997 2007 
Downsview Station 22,100 37,800 
Wilson Station 18,000 19,500 


Source: TTC 
 
Downsview station usage ranks 14th out of 32 stations on the Yonge-University-Spadina line, while 
Wilson station ranks 25th out of 32 stations.  
 
The extension of the Spadina subway will result in a new station being located within the Secondary Plan 
area near Sheppard Avenue West and the CN rail line.  The proposed station will be co-located with the 
planned new GO Transit station to facilitate inter-service transfers.  Funding for the subway has been 
committed by all levels of government and the project is currently in the design stage.  The extension is 
targeted to open in 2015. 
 
• Surface Transit 
 
TTC 
There are several TTC bus routes along the major streets surrounding the Secondary Plan area which 
provide surface transit service and connect with either the Downsview or Wilson subway stations.  A 
seasonal route (108B) provides service through a portion of the Secondary Plan area, along Carl Hall 
Road.  There is also weekday peak period express bus service between Wilson station and Humber 
College, and weekday and Saturday service between Downsview Station and York University.   
 
The 101 Parc Downsview Park bus route operates between Downsview Station on the Yonge-University-
Spadina Subway and Parc Downsview Park, generally in an east-west direction.  Accessible service is 
provided on the route.  Downsview Station is an accessible subway station.  The 120 Calvington bus 
route provides transit service to Bombardier, one of the largest employers in the Plan area.  The bus 
route operates between Wilson Station on the Yonge-University-Spadina Subway, the Calvington Drive 
area, and the area of Sheppard Avenue West and Jane Street, generally in an east-west direction.  
Accessible service is provided on the route. 
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The major bus routes in the study area are: 35 Jane, 41 Keele, 85 Sheppard West, 96 Wilson, 7 Bathurst, 
36 Finch West.  All of these routes are regular service routes which connect to subway stations.  Service 
frequency is approximately every 10 minutes, with more frequent service during peak morning and 
afternoon rush hours.  TTC routes 105B and 107BCF run services from Downsview station into York 
Region. 
 
Bus routes are illustrated in Figure 24. Weekday Ridership on major bus routes in the study area is 
summarized in Table 8. 
 


Table 8. Bus Weekday Ridership 


Bus Route All-day Boardings 
41 Keele 22,800 
84 Sheppard West 16,000 
96 Wilson 23,500 
101 Parc Downsview Park 300 (summer count) 
120 Calvington 400 
106 Dufferin North 3,700 
107 Keele North 4,900 
108 Downsview  6,800 
165 Weston Rd. North 19,100 
196 York University Rocket 22,200 
7 Bathurst  21,400 


Source: TTC Ridership Counts 
 
Viva and York Region Transit 
 
Viva is York Region’s Rapid Transit system. Viva connects Markham, Richmond Hill, Vaughan, Aurora 
and Newmarket; and also links York Region with Toronto and its subway system, GO Transit and the 
Region of Peel.  
 
The next phase for the Viva system will be to remove their buses out of mixed traffic and run them on 
dedicated rights-of-way along segments of some of the region’s busiest corridors, such as Highway 7, 
Yonge Street, and Davis Drive. The ultimate plan is to replace buses with light rail vehicles. 
 
Currently, the Viva Orange (Martin Grove/ York University/ Downsview) connects to the TTC Downsview 
subway station.  
 
• Bus-Only Lanes 
 
A busway to provide improved transit service from Downsview Station to York University are currently 
under construction.  The buses will operate in an exclusive right-of-way that will go north beside Dufferin 
Street, west through the Finch hydro corridor just north of Finch Avenue and into the York University 
lands, as shown in Figure 13. The busway is expected to be completed in 2009. 
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• Light Rail Transit 
 
The Toronto Transit Commission issued a document entitled ‘Toronto Transit City – Light Rail Plan’ in 
2007.  This document sets out a basis for rapid transit expansion in the City of Toronto, specifically for the 
addition of a number of surface light rail lines that would operate within dedicated rights of way.  The 
document identifies two lines within the vicinity of the study area that, if approved and constructed, would 
provide light rapid transit service along the Finch Avenue corridor from the Yonge subway line to Lester 
B. Pearson Airport, Woodbine Centre and the City of Mississauga and secondly along Jane Street from 
the Bloor-Danforth subway line to the Vaughan Corporate Centre. Figure 15 shows the location of these 
two proposed lines. 
 
These lines will connect to the Spadina Subway extension line, but will not provide direct connections to 
the Downsview Area Secondary Plan (i.e. Sheppard West Station). 
 
 


2.2.3 Cycling Network 


The City of Toronto Bike Plan, June 2001 (http:www.toronto.ca/cycling/bikeplan/index/htm), sets out a 
recommended ten year plan for action for encouraging and supporting cycling as an important mode of 
transportation in the City. There are currently no existing designated bicycle routes in the Plan area. The 
Bike Plan identifies the following proposed routes within and around the Plan area. 
• Proposed Bike Lanes 


• Along Wilson Avenue – from Dufferin Street to King High Avenue; 
• Along Dufferin Street – from Wilson Avenue to Katherine Road; 
• Along Chesswood Drive – from Sheppard Avenue West to Steeprock Drive; 
• Along Steeprock Drive – from Chesswood Drive to Dufferin Street; 
• Along Faywood Boulevard – from Clanton Park Road to Sheppard Avenue West; and 
• Along Wilmington Avenue – from Sheppard Avenue West to Finch Avenue West. 


• Proposed Signed Routes 
• Along Keswick Road/ Plewes Road – Dufferin Street to Murray Road; 
• New east-west connection from Plewes Road across the CN tracks to Frederick Tisdale 


Circle; 
• Along Frederick Tisdale Circle connecting to George Butchart Drive/Stanley Green Park 


Ct. 
• Proposed Off-Routes 


• Along Grandravine Drive – from Keele Street to Jane Street; 
• Along Tavistock Road/ Exbury Road – from Keele Street to Jane Street; 
• Along the CN tracks across the entire study area; and 
• Along Sheppard Avenue West – from Keele Street to Chesswood Drive. 


 
Outside the immediate Plan area the Bike Plan identifies existing signed and off-street bike routes west of 
Keele Street through Northwood Park, connecting to Sentinel Road, Grandravine Drive and York 
University. 
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TTC buses on the Dufferin and Bathurst Streets routes have bicycle racks.  The TTC’s bike program 
expansion plan is to include bike racks on the entire bus fleet by the end of 2010. Figure 26 shows the 
proposed cycling network in the Plan area. 
 
 


2.2.4 Pedestrian Environment 


The pedestrian characteristics of the study area are varied. Sidewalks are not provided in a number of 
roads within the Plan area. For most of Keele Street and Sheppard Avenue, the land uses and low 
density level of development in the immediate surrounding area does not support high pedestrian 
activities. The public realm along these streets is not attractive for pedestrians – development is setback 
from or does not address the street and there are stretches of vacant or underdeveloped lands.  As well, 
local services and amenities are not generally within walking distance or easily accessible by foot and 
there are often long distances between signalized intersections for pedestrian crossings.  The extension 
of the subway and the policy direction for revitalization of the major streets establishes an encouraging 
policy context for pursuing a more pedestrian friendly condition along the major streets that form 
boundaries for the Secondary Plan area. 
 
One example of a major street undergoing reinvestment and revitalization to better support transit and 
active transportation while improving the street environment is Sheppard Avenue West between Allen 
Road and Bathurst Street.  This portion of Sheppard is identified as an Avenue in the Official Plan. More 
intense residential development along the street provides for additional population in locations well served 
by transit.  The additional population supports the demand for local services and the ground floors of new 
buildings are being reserved for commercial uses. As part of this redevelopment, the street condition is 
being improved, with uniform sidewalk widths, a reduction in the number of curb cuts and street tree 
planting, all which improve the condition of the street for pedestrians.   
 







City of Toronto 
Dow ns view  Are a  Sec ondary P la n  Re view  
Tr a ns por ta t ion  Ma ster  P lan  
Phas e  1  –  Back ground Review  and  Ex is t ing  Cond i t ions  
  
 


 - 55 - 


 
Figure 26. Cycling Network 


Source: City of Toronto Bike Plan, June 2001 (http://www.toronto.ca/cycling/bikeplan/index.htm) 
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Table 9 summarizes the pedestrian activity at the major intersections in the study area. 
 


Table 9. Summary of Pedestrian Activity at Major Intersections 


AM Peak Hour Pedestrians Average Off Peak Hour 
Pedestrians 


PM Peak Hour Pedestrians Intersections 


E-W N-S Total E-W N-S Total E-W N-S Total 


Wilson Av. at Billy Bishop Way and 


Transit Rd.  
5 17 22 16 30 46 22 40 62 


Wilson Av. at Garratt Rd. and 


Northgate Dr.  
115 57 172 40 54 94 109 121 230 


Wilson Av. at Keele Street  203 215 418 200 201 401 101 138 239 


Keele St. at Sheppard Av. W.  146 126 272 81 93 174 135 121 256 


Keele Street and St. Regis Crescent 102 56 158 129 67 196 260 144 404 


Keele St @ Finch Ave. W 424 347 771 309 354 663 529 411 940 


Sheppard Av. W.  at Tuscan Gate 19 24 43 4 8 12 43 24 67 


Sheppard Av. W.  at Chesswood Dr.  52 62 114 36 36 72 105 73 178 


Sheppard Av. W  at Allen Rd.  5 69 74 2 13 15 11 110 121 


Sheppard Av. W.  at Wilson Heights 


Blvd.  
96 142 238 62 54 116 81 70 151 


Dufferin St. at Steeprock Dr. & 


Overbook Pl.  
22 48 70 16 50 66 16 45 61 


Dufferin St at Finch Ave. W 111 178 289 72 83 155 115 152 267 


City of Toronto – Turning Movement Counts (2005 – 2008) 
 
The level of service (LOS) of the existing sidewalks was calculated for sections of roads that are 
representative of the Plan area. The cross-sections analysed are shown in Figure 20 to Figure 23. 
 
Level of service calculations were based on the methodology presented in Chapter 18 (Pedestrians) of 
the Highway Capacity Manual 2000, and can be found in Appendix A. The results are shown in Table 10 
and Table 11.  
 


Table 10. LOS for West and North Sidewalks 


Section Location Actual 
Sidewalk 
Width (m) 


(West/ 
North) (1) 


Effective 
Sidewalk 
Width (m) 


(West/ 
North) 


Peak 15-
min flow 


rate 
(p/15-


min/m) (2) 


Existing 
Pedestrian 
Peak 15-
min Flow 
(p/15-min)  


Existing 
Flow rate 
(p/min/m)


LOS 


A-A Keele Street, south of Sheppard Avenue 1.45 1.45 1631 36 1.7 A 


B-B Keele Street at Sheppard Avenue (south 
approach) 


2.85 1.93 1708 66 2.3 B 


C-C Sheppard Avenue, south of John Drury 
Drive 


1.60 1.60 1800 5 0.2 A 


D-D Sheppard Avenue at John Drury Drive 
(south approach) 


1.75 1.75 1549 9 0.4 A 


E-E Sheppard Avenue, west of Chesswood 1.55 1.55 1744 26 1.1 A 
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Section Location Actual 
Sidewalk 
Width (m) 


(West/ 
North) (1) 


Effective 
Sidewalk 
Width (m) 


(West/ 
North) 


Peak 15-
min flow 


rate 
(p/15-


min/m) (2) 


Existing 
Pedestrian 
Peak 15-
min Flow 
(p/15-min)  


Existing 
Flow rate 
(p/min/m)


LOS 


Drive 


F-F Sheppard Avenue at Chesswood Drive 
(west approach) 


1.80 1.80 1593 61 2.3 B 


G-G Sheppard Avenue, west of Allen Road 1.75 1.75 1969 32 1.2 A 


H-H Sheppard Avenue at Allen Road (west 
approach) 


2.75 2.25 1991 35 1.0 A 


J-J Allen Road at Sheppard Avenue (south 
approach) 


2.65 2.15 1903 9 0.3 A 


K-K Allen Road, south of Sheppard Avenue 2.35 1.85 2081 2 0.1 A 
L-L Allen Road, south of Transit Road         


M-M Wilson Avenue, west of Northgate Drive 1.00 1.00 1125 26 1.7 A 
N-N Keele Street, north of Paxtonia Boulevard 1.35 1.35 1519 19 0.9 A 


(1)  ± 0.25 metres accuracy 


(2)  Pedestrian flow rate of 75 p/min/m was used to determine the capacity at midblocks 


 Pedestrian flow rate of 59 p/min/m was used to determine the capacity at intersections/approaches 
 
 


Table 11. LOS for East and South Sidewalks 


Section Location 


Sidewalk 
Width (m) 


(East/ 
South) (1) 


Effective 
Sidewalk 
Width (m) 


(East/ South)


Peak 15-
min flow 


rate 
(p/15-


min/m) (2) 


Existing 
Pedestrian 
Peak 15-
min Flow 
(p/15-min) 


Existing 
Flow rate 
(p/min/m)


LOS 


A-A Keele Street, south of Sheppard Avenue 3.60 3.10 3488 17 0.4 A 


B-B Keele Street at Sheppard Avenue (south 
approach) 


1.10 1.10 974 47 2.8 B 


C-C Sheppard Avenue, south of John Drury 
Drive 


         


D-D Sheppard Avenue at John Drury Drive 
(south approach) 


2.75 2.25 1991 7 0.2 A 


E-E Sheppard Avenue, west of Chesswood 
Drive 


         


F-F Sheppard Avenue at Chesswood Drive 
(west approach) 


1.25 1.25 1106 36 1.9 B 


G-G Sheppard Avenue, west of Allen Road         


H-H Sheppard Avenue at Allen Road (west 
approach) 


2.65 1.73 1531 9 0.3 A 


J-J Allen Road at Sheppard Avenue (south 
approach) 


2.75 2.25 1991 8 0.2 A 


K-K Allen Road, south of Sheppard Avenue 2.00 1.50 1688 1 0.1 A 
L-L Allen Road, south of Transit Road          


M-M Wilson Avenue, west of Northgate Drive 1.45 1.45 1631 17 0.8 A 
N-N Keele Street, north of Paxtonia Boulevard 1.55 1.05 1181 20 1.3 A 


(1)  ± 0.25 metres accuracy 


(2)  Pedestrian flow rate of 75 p/min/m was used to determine the capacity at midblocks 


 Pedestrian flow rate of 59 p/min/m was used to determine the capacity at intersections/approaches 
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Table 12 shows the LOS of service criteria used in the analysis. 
 


Table 12. LOS Criteria 


Average Flow LOS Criteria 1 Platoon Adjusted LOS Criteria 2 
Level of Service 


Flow Rate (p/min/m) Flow Rate (p/min/m) 
A ≤ 16 ≤ 1.6 
B > 16-23 > 1.6-10 
C > 23-33 > 10-20 
D > 33-49 > 20-36 
E > 49-75 > 36-59 
F variable > 59 


Note:  1: Applicable to mid-blocks 


 2: Applicable to intersections/approaches 


Source: Highway Capacity Manual 2000 
 
The City of Toronto Accessibility Design Guidelines recommends sidewalks to be 1.675 metres wide to 
allow for two wheelchairs or scooters to pass one another. However, in no instances should sidewalks 
should be less than 1.525 metres wide. Some of the sidewalks in the Plan area are designed below the 
current acceptable standards. 
 
While existing pedestrian levels of service are B or better, this is more reflective of the relatively low level 
pedestrian activity on the adjacent roadways as opposed to a high quality pedestrian infrastructure.  
There are a number of barriers to long distance pedestrian connectively through the study area due to the 
lack of crossings of the CN rail corridor and the constraints related to the current runways and facilities 
associated with the Bombardier facility. Opportunities to enhance the level of connectivity through the 
study area for pedestrians and cyclists will be considered in the Transportation Master Plan.  
 
 


2.2.5 Capital Work Schedule 


Figure 27 shows the proposed transportation 5-year capital works program for the Plan area. Table 13 
summarizes the planned transportation improvements to be expected in the next five years. Most of the 
planned works involve resurfacing and there are no major widenings expected in the next 5 years within 
the study area. 
 


Table 13. Proposed Transportation 5-year Capital Works Program 


Year Location Improvement 
2009 W.R. Allen Road – From Transit Road to Sheppard Avenue West Major Road Resurfacing 
2010 W.R. Allen Road – From Wilson Avenue to Transit Road  Major Road Resurfacing 
2010 Wilson Avenue – From Keele Street to Dufferin Street  Major Road Resurfacing 
2010 Beffort Road – From Dufferin Street to Hanover Road   Local Road Resurfacing 
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Figure 27. Proposed Transportation 5-Year Capital Works Program 


The City also provided a list of road improvements that are expected to be in place by the horizon year of 
2031. These improvements are listed below: 
 
• Roads Extensions (one lane per direction) 


• Tangiers Road – From Finch Avenue West to Petrolia Road; and 
• Chesswood Drive – From Finch Avenue West to Flint Road. 


 
• New Roads (one lane per direction) 


• New road intersecting Keele Street approximately 165 metres south of Wilson Avenue 
and intersecting Wilson Avenue approximately 185 metres east of Keele Street. 


 
 
2.3 Travel Patterns 


2006 Transportation Tomorrow Survey (TTS) data was extracted to determine current travel patterns in 
the study area, such as modal choice and origin and destination patterns. The TTS is a telephone survey 
conducted every 5 years, since 1986, which collects information on how members of a household use the 
transportation system. The survey covers the Greater Toronto and Hamilton Area (GTHA) and adjacent 
regions. The 2006 TTS data has been released in a preliminary format only due to concerns regarding 
the expansion factors used in this preliminary release. For the purpose of this analysis the expansion 







City of Toronto 
Dow ns view  Are a  Sec ondary P la n  Re view  
Tr a ns por ta t ion  Ma ster  P lan  
Phas e  1  –  Back ground Review  and  Ex is t ing  Cond i t ions  
  
 


 - 60 - 


factor is not a major concern, since the travel patterns are likely to remain the same and only the 
magnitude of the number of trips is likely to change in the future release. 
 


2.3.1 Modal Split 


Current modal split data was extracted for the broader study area and the Downsview Area Secondary 
Plan for the AM and PM peak periods. Within the broader study area between 71 and 76% of peak period 
trips are made by the automobile, either as a driver or passenger.  Transit use is at 15% in the AM peak 
period and 20% during the PM peak period.  Walking and cycling account for close to 9% of peak period 
trips.  Total non-auto trips represent between 24 and 29% of peak period travel in the broader study area. 
The Downsview Area Secondary Plan shows a slightly higher reliance on automobile traffic today, 
although it is important to note that the Plan area only represents about 4% of total AM and PM peak 
period trips in the study area. Therefore the mode share information represented in the TTS data is based 
on a very small sample. Results are summarized in Table 14. 
 


Table 14. Modal Split 


Study Area Downsview Area Secondary Plan  
Mode AM Peak Period 


(6:00 – 9:00) 
PM Peak Period 
(15:00 – 18:00) 


AM Peak Period 
(6:00 – 9:00) 


PM Peak Period 
(15:00 – 18:00) 


Auto (Driver and Passenger) 76% 71% 88% 87% 
Transit 15% 20% 10% 11% 
Walk/Cycle/Other 9% 9% 2% 2% 
Total 100% 100% 100% 100% 


Source: 2006 Transportation Tomorrow Survey (TTS) 
 
 


2.3.2 Auto Travel Pattern 


For the AM Peak (6:00 – 9:00) period the majority of auto trips originating in the study area tend to be 
destined to areas adjacent to the study area. For example, 28% of these trips either stay within the study 
area or are destined to areas just west of the study area and 15% are destined to areas just east of the 
study area, as show in Figure 28. Similarly, inbound trips generally originate from areas surrounding the 
study area, although trips from York Region represent 20% of the total inbound trips. The travel patterns 
are illustrated in Figure 29.  
 
A similar distribution pattern was observed in the PM peak period (15:00 – 18:00). 
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Figure 28. Auto Trips Originating in the Study Area 


Source: 2006 Transportation Tomorrow Survey (TTS) 
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Figure 29. Auto Trips Destined to the Study Area 


Source: 2006 Transportation Tomorrow Survey (TTS) 







City of Toronto 
Dow ns view  Are a  Sec ondary P la n  Re view  
Tr a ns por ta t ion  Ma ster  P lan  
Phas e  1  –  Back ground Review  and  Ex is t ing  Cond i t ions  
  
 


 - 63 - 


2.3.3 Transit Travel Patterns 


For transit trips during the AM peak period (6:00 – 9:00) there are two primary destinations areas.  As 
illustrated in Figure 30, Downtown Toronto attracts approximately 32% of the transit trips and areas within 
or just west of the study area attracts about 22%.  The remaining trips are distributed to other adjacent 
areas.  Transit Trips destined to the study area originate either from within the study area or from areas 
surrounding the study area, as illustrated in Figure 31. 
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Figure 30. Transit Trips Originating in the Study Area 


Source: 2006 Transportation Tomorrow Survey (TTS) 
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Figure 31. Transit Trips Destined to the Study Area 


Source: 2006 Transportation Tomorrow Survey (TTS) 
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2.4 Collision Summary 


Three years of collision data was obtained from the City of Toronto, from 2005 to 2007 for all the major 
roads within the study area. The total number of collisions for each road segment is summarized in Table 
15. As expected, the majority of the collisions occur on the major arterial roads surrounding the site, with 
Keele Street, Allen Road / Dufferin Street, and Wilson Avenue showing the highest number of collisions.  
Collisions involving pedestrians and cyclists consist of less than 4% of total collisions. 
 


Table 15. Collision Summary (2005 – 2007) 


Accident Location  
Vehicle 


Only 
Collision 


Pedestrian 
Collision 


Cyclist 
Collision 


Total 
Collision 


KEELE ST: HWY 401 W/B OFF RAMP TO FINCH AVE W 1103 41 9 1153
WILSON AVE: KEELE ST TO WILSON HEIGHTS BLVD/TIPPET RD 363 14 3 380
DUFFERIN ST: BEFFORT RD TO WHITLEY AVE 64 0 0 64
DUFFERIN ST: SHEPPARD AVE W TO FINCH AVE W 325 6 5 336
BILLY BISHOP WAY: DUFFERIN ST TO WILSON AVE 19 0 0 19
TRANSIT RD : WILLIAM R ALLEN RD TO WILSON AVE 59 1 1 61
WILLIAM R ALLEN RD: HWY 401 TO KENNARD AVE 326 5 0 331
WILSON HEIGHTS BLVD: WILSON AVE TO KENNARD AVE 102 1 2 105
SHEPPARD AVE W: DUFFERIN ST TO KEELE ST 234 6 3 243
CARL HALL RD: JOHN DRURY DR TO YUKON LN 8 0 0 8
JOHN DRURY DR: SHEPPARD AVE W TO CANUCK AVE 15 2 0 17
ROBERT WOODHEAD CR: SHEPPARD AVE TO J DRURY 0 0 0 0
YUKON LANE: CARL HALL RD TO WHITEHORSE RD 19 0 0 19
TOTAL 2637 76 23 2736
PERCENTAGE 96.4% 2.7% < 1% 100%


 
 
2.5 Traffic Analysis - Existing Conditions 


For the 2007 base year conditions, capacity analysis was undertaken to assess the operation of the key 
intersects in the study area.  Using the data collected from the city of Toronto, combined with the new 
traffic counts taken as part of this study, 2007 base year traffic volumes for the weekday AM and PM 
peak hour were developed for use in the analysis. Base 2007 volumes were generated for locations with 
older count data by assessing the growth from the ATR count data collected during this study and 
applying the observed growth factors to the available turning movement counts.  Where ATR data was 
not available, a 2% / year growth factor was applied to the available turning movement counts provided 
by the City.  Table 16 presents an inventory of turning movement counts used for the analysis.  
  


Table 16. Inventory of Intersection Counts 


No. Intersections Control Date of Count Source 
1 Wilson Ave at Tippet Rd / Wilson Heights Blvd Signal Tuesday Sept-9/2008 Pyramid 
2 Wilson Av. at Transit Rd./ Billy Bishop Way   Signal Tuesday Sept-9/2008 Pyramid 
3 Wilson Av. at Dufferin Street   Signal Monday Sept-17/2007 Toronto 
4 Wilson Av. at Ancaster Rd.   Signal Wednesday March-19/2007 Toronto 
5 Wilson Av. at Garratt Rd. / Northgate Dr.   Signal Thursday May-10/2007 Toronto 
6 Wilson Av. at Dubray Av.   Signal Wednesday Nov-23/2005 Toronto 
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No. Intersections Control Date of Count Source 
7 Wilson Av  at Keele Street  Signal Wednesday March-09/2005 Toronto 
8 Keele St. at Tilbury Dr  Signal Monday Aug-15/2005 Toronto 
9 Keele St. at Calvington Dr.   Signal Thursday Dec 01/2005 Toronto 
10 Keele St. at Whitburn Cres.   Signal Thursday Aug 18/2005 Toronto 
11 Keele St. at Diana Dr.   Signal Tuesday Sept 11/2007 Toronto 
12 Keele St. at Sheppard Av. W   Signal Tuesday June 27/2006 Toronto 
13 Keele St  at Doverhouse Av.  Signal Tuesday Sept 25/2007 Toronto 
14 Keele St. at Grandravine Dr.  Signal Tuesday June 27/2006 Toronto 
15 Keele St. at St. Regis Cres S. Signal Thursday Aug-18 /2005 Toronto 
16 Keele St. at Broadoaks Dr.   Signal Thursday Dec 01/2005 Toronto 
17 Keele St. at Toro Rd Signal Tuesday Sept 25/2007 Toronto 
18 Keele St at Finch Ave. W Signal Monday Nov-12/2007 Toronto 
19 Sheppard Av. W. at John Drury Cr.   Signal Tuesday Sept-9/2008 Pyramid 
20 Sheppard Av. W. at Tuscan Gate   Signal Tuesday Sept-9/2008 Pyramid 
21 Sheppard Av. W. at Chesswood Dr.   Signal Tuesday March 8/2008 Toronto 
22 Sheppard Av. W. at Kodak Cr/Yukon Ln.   Signal Tuesday Sept-9/2008 Pyramid 
23 Sheppard Av. W. at Allen Rd.   Signal Monday Jan 08/2007 Toronto 
24 Sheppard Av. W. at TTC Subway Station   Signal Monday Jan 19/2006 Toronto 
25 Sheppard Av. W at Wilson Heights Blvd.   Signal Thursday Apr 20/2005 Toronto 
26 Chesswood Dr. at Steeprock Dr. Signal Thursday Aug 18/2005 Toronto 
27 Allen Road  at Transit Road   Signal Thursday Nov 23/2006 Toronto 
28 Allen Rd. at Rimrock Rd.  Signal Tuesday March 29/2005 Toronto 
29 Allen Rd. at Kennard Av.   Signal Monday Sept 12/2005 Toronto 
30 Dufferin St. at Steeprock Dr./Overbook Pl.   Signal Tuesday May 22/2007 Toronto 
31 Dufferin St  at 4400 Dufferin St  Signal Thursday May 31/2007 Toronto 
32 Dufferin St at Finch Ave. W Signal Monday May 05/2008 Toronto 
33 Dufferin Street at Billy Bishop Way   Signal Tuesday Oct 30/2001 Toronto 
34 Wilson Heights Blvd. at Reiner Rd. Signal Thursday Aug 24/2006 Toronto 
35 Wilson Heights Blvd. at Waterloo Av.   Signal Thursday Mar-10 /2005 Toronto 
36 Keele St. at Wycombe Rd.   Stop Thursday Sept 23/2004 Toronto 
37 Keele St. at  Victory Dr.  Stop Wednesday Nov-15/2005 Toronto 
38 Dufferin St at Standstead Dr Stop Thursday Dec 14/2006 Toronto 
39 Wilson Av. at Murray Rd.   Stop Monday Nov-05/2007 Toronto 
40 Wilson Heights Blvd. Joel Swirsky Blvd.  Stop Tuesday Jan 17/2006 Toronto 


 
A summary of the ATR counts taken at the Allen Road Wilson Heights interchange ramps are also 
included in a Table 19.  All of the ramps are operating well within the typical capacity for a single lane 
ramp (estimated at 1000 to 1200 veh/hr); although it is noted that the volumes on many of these ramps 
are much higher than can be accommodated through traditional turning movements at intersections. 
 
  
Table 17- Summary of Traffic Volumes (ATR Counts) at Key Ramp Intersections 


AM Peak Hour PM Peak Hour 
Ramp Tue 


09/09/08 
Wed 


09/10/08
Thu 


09/11/08 
Average


Tue 
09/09/08


Wed 
09/10/08 


Thu 
09/11/08


Average


Allen Rd NB to Wilson Heights SB  218 234 260 237 120 177 153 150 
Allen Rd NB to Wilson Heights NB  661 609 580 616 422 721 743 629 
Wilson Heights NB to Allen Rd SB  262 258 258 259 128 131 161 140 
Wilson Heights SB to Allen Rd  
NB & SB 416 433 447 432 367 335 340 347 


Transit Rd to Allen Rd SB 93 94 93 93 270 294 305 290 


Source: Pyramid ATR Counts 
. 
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The 2007 base year traffic volumes are illustrated in Figure 32.  The capacity analysis was conducted 
using Synchro v7.0 software using the HCM methodology. The intersections were analyzed using traffic 
signal timings and phasing obtained from the City of Toronto.  The analysis was undertaken using the 
standard City of Toronto Synchro guidelines. Results are shown in Table 18 and Table 19 for the 
weekday AM and PM peak hours for the overall level of service (LOS) and degree of saturation at key 
intersections in the study area. Overall LOS for the entire network is illustrated in Figure 33 for the AM 
peak hour and Figure 34 for the PM peak hour. Level of service criteria are provided in Appendix B. 
Detailed Synchro output sheets are provided in Appendix C.   
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Figure 32. Existing Peak Hour Volumes 
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Figure 33. AM Peak Hour Level of Service 
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Figure 34. PM Peak Hour Level of Service 
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Table 18. Signalized Intersections 


AM Peak Hour PM Peak Hour 
Intersections Delay 


(sec) 
LOS V/C 


Delay 
(sec) 


LOS V/C 


Wilson Ave at Tippet Rd / Wilson Heights Blvd 46 D 1.07 59 E 1.03 
Wilson Av. at Transit Rd./ Billy Bishop Way   19 B 0.64 77 E 0.94 
Wilson Av. at Dufferin Street   42 D 0.88 70 E 1.27 
Wilson Av. at Ancaster Rd.   21 C 0.40 14 B 0.47 
Wilson Av. at Garratt Rd. / Northgate Dr.   20 B 0.51 13 B 0.53 
Wilson Av. at Dubray Av.   24 C 0.63 11 B 0.77 
Wilson Av  at Keele Street  73 E 1.66 77 E 1.29 
Keele St. at Tilbury Dr  5 A 0.55 8 A 0.74 
Keele St. at Calvington Dr.   21 C 0.90 22 C 0.91 
Keele St. at Whitburn Cres.   7 A 0.50 6 A 0.59 
Keele St. at Diana Dr.   4 A 0.55 4 A 0.61 
Keele St. at Sheppard Av. W   70 E 1.08 55 D 1.16 
Keele St  at Doverhouse Av.  6 A 0.59 11 B 0.78 
Keele St. at Grandravine Dr.  7 A 0.59 11 B 0.85 
Keele St. at St. Regis Cres S. 16 B 0.70 141 F 1.69 
Keele St. at Broadoaks Dr.   11 B 0.55 11 B 0.71 
Keele St. at Toro Rd 10 B 0.64 15 B 0.89 
Keele St at Finch Ave. W 39 D 0.94 61 E 1.14 
Sheppard Av. W. at John Drury Cr.   6 A 0.48 8 A 0.57 
Sheppard Av. W. at Tuscan Gate   50 D 1.08 158 F 1.56 
Sheppard Av. W. at Chesswood Dr.   15 B 0.95 56 E 1.07 
Sheppard Av. W. at Kodak Cr/Yukon Ln.   11 B 0.73 46 D 1.03 
Sheppard Av. W. at Allen Rd.   94 F 1.12 181 F 1.71 
Sheppard Av. W. at TTC Subway Station   19 B 0.93 114 F 1.26 
Sheppard Av. W at Wilson Heights Blvd.   52 D 1.12 110 F 1.62 
Chesswood Dr. at Steeprock Dr. 11 B 0.37 19 B 0.59 
Allen Road  at Transit Road   53 D 1.02 28 C 0.95 
Allen Rd. at Rimrock Rd.  11 B 0.75 15 B 0.72 
Allen Rd. at Kennard Av.   20 B 0.80 15 B 0.74 
Dufferin St. at Steeprock Dr./Overbook Pl.   41 D 1.78 35 D 1.24 
Dufferin St at Billy Bishop Way   7 A 0.47 11 B 0.65 
Dufferin St  at 4400 Dufferin St  7 A 0.64 7 A 0.61 
Dufferin St at Finch Ave. W 39 D 0.90 73 E 1.39 
Wilson Heights Blvd. at Reiner Rd. 9 A 0.43 6 A 0.43 
Wilson Heights Blvd. at Waterloo Av.   7 A 0.40 7 A 0.29 


Note: Locations/time periods that exceed LOS / v/c threshold criteria are highlighted 
 


Table 19. Unsignalized Intersections 


AM Peak Hour PM Peak Hour 
Intersections 


Delay (sec) LOS Delay (sec) LOS 
Keele St. at Wycombe Rd.   < 1 A 1 D 
Keele St. at Stanley Greene Park Ct/George Butchart Dr. < 1 A < 1 B 
Keele St. at  Victory Dr.  2 C 1 C 
Wilson Av. at Murray Rd.   1 B 1 C 
Wilson Heights Blvd. Joel Swirsky Blvd.  6 C 6 A 
Dufferin St at Standstead Dr < 1 A < 1 A 


 
 
 







City of Toronto 
Dow ns view  Are a  Sec ondary P la n  Re view  
Tr a ns por ta t ion  Ma ster  P lan  
Phas e  1  –  Back ground Review  and  Ex is t ing  Cond i t ions  
  
 


 - 73 - 


During the AM Peak hour, the key major intersections at Keele Street / Sheppard Avenue, Sheppard 
Avenue / Allen Road, and Keele Street / Wilson Avenue are all operating at or over capacity. Many of the 
other major intersections, such as Keele St / Finch Ave, Dufferin Street / Finch Avenue, Transit Road / 
Allen Road, and many of the minor intersections along Wilson Avenue and Keele Street are operating at 
LOS C-D conditions.   
 
During the PM Peak hour, most of the major intersections, particularly those at the major entry points to 
the study area, operate at or over capacity with additional capacity concerns noted at Sheppard Avenue / 
Chesswood Drive, Sheppard Avenue / Tuscan Gate, and Sheppard Avenue / Wilson Heights Boulevard.   
 
The following summarizes additional key observations for each of the key corridors in the study area 
based on the results presented in Table 18 and Table 19. 
 
Keele Street 
• Keele Street at St. Regis Crescent South is operating at LOS B in the AM but is operating at LOS F in 


the PM peak hour 
• Keele Street at Finch Avenue West, Sheppard Avenue West and Wilson Avenue are operating with 


high delays both in AM and PM peak hours. 
 
Wilson Street 
• The intersections on Wilson Street at Tippet Street/Wilson Heights Boulevard, Transit Street / Billy 


Bishop Way and Dufferin Street are experiencing more delays at PM peak periods than AM periods. 
• The intersections of Wilson Street and Garrat Blvd / Northgate Drive are operating with minimum 


delays in both AM and PM peak hours. The intersections of Ancaster Road and Dubray Avenue at 
Wilson Street are operating better with less delay in the PM peak hours than AM peak hours. 


 
Sheppard Avenue West 
• The intersections of Sheppard Avenue West at Allen Road, TTC Subway Station and Wilson Heights 


Blvd are experiencing long delays in the PM peak hour.  
• Significant delays are also experienced at Sheppard Ave and Tuscan Gate in the PM peak hour. 
 
Allen Road and Dufferin Street 
• Transit Road at Allen Road experiences significant delays both in the AM and PM peak hours 
• The intersections of Dufferin Street at Finch Avenue West and Steeprock Drive / Overbook Place are 


experiencing long delays both in the AM and PM peak periods. 
 
Wilson Height Boulevard 
• The signalized intersections of Reiner Road and Waterloo Avenue at Wilson Height Boulevard are 


operating with minimal delays with level of service A, whereas the main intersection of Wilson Height 
Boulevard and Sheppard Avenue West is experiencing long delays 
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2.6 Community Traffic Issues 


Residents within the broader study area have expressed a number of concerns related to the 
transportation system in and around the Downsview Area Secondary Plan study area. In addition to 
general concerns about the level of traffic and congestion on study area roads during peak periods, 
additional concerns have been noted with respect to the lack of quality pedestrian and cycling 
infrastructure, particularly leading to and from the Parc Downsview Park activity areas.  
 
Additional specific neighbourhood concerns also include:  
 
• Residents along/in the area of Wilson Heights Boulevard have expressed their concerns regarding 


traffic infiltration, the potential for increased traffic volumes and on-street parking activities associated 
with development of the Downsview lands; and 


• Residents along/in the area of Grandravine Drive have expressed concern with potential for increases 
in traffic infiltration if a new roadway from the Downsview lands is connected to intersect with 
Grandravine Drive. 


 
 
2.7 Major Proposed Development 


Table 20 summarizes the major development proposals in the study area based on applications 
submitted to the City of Toronto. Many of these new developments will add additional traffic to the study 
area road network, potentially impacting the operation of the key intersections.  Unlike a site specific 
traffic impact study, which incorporates the projected traffic from each development individually and adds 
it to background traffic volumes, the influence of these new developments will be captured in our 
assessment of future background conditions based on overall forecast of population and employment 
growth in the broader study area. The new residents and employees generated by these developments 
have been assumed to be incorporated into the population and employment forecast for the study area, 
which will be used to develop traffic growth for future years. 
 


Table 20. Major Proposed Development 


Address Application 
Type 


Units Status 


York U Secondary Plan Review N/A N/A Draft Plan released for review and comment. 
Anticipating an April 2009 report and plan to 
North York Community Council. 


102-134 Hucknall (west of Keele, 
north of Sheppard) 


Condo – 
townhouses 


48  OPA, ZBL & SPlan all approved by OMB in 
August 2006.  Development has not proceeded 
on the site to date. 


55 DeBoers Drive & 1070 
Sheppard Avenue West 
(Liberty Phase 1) 


Site Plan 451 units  
(2 bldgs: 14 & 16 storeys) 


In progress 


1060 Sheppard Avenue West & 
1 DeBoers Drive (Liberty Phase 
2) 


Site Plan 545 units in 2 bldgs: 16 & 
17 storeys 


In progress 


1055 Wilson 
(SE corner Keele & Wilson) 


Site Plan 195 units  
(10 storey bldg) 


OPA (to North York Plan) and ZBL approved by 
OMB.  Height & density in accordance with 
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Address Application 
Type 


Units Status 


Wilson Avenue ZBL. 
Awaiting an OMB Order on the Site Plan –
won’t be released until applicant executes SP 
Agreement. 


1323 & 1328 Wilson Avenue Rezoning & Site 
Plan 


16 townhouses In early stages of application review 


Wilson – TTC Station Site Plan New admin bldg – 15m in 
height 


In progress 


872-878 Sheppard Avenue West OPA, Rezoning 
& Site Plan 
(Condo) 


120 units (8 storey bldg 
with retail at grade) 


OPA, ZBL approved. 
SPlan Notice of Approval conditions letter 
issued. 


920 Sheppard W Condo - 
apartment 


90 units, 9 storeys 
retail at grade  


Occupied and residential portion registered. 


7 & 9 Tippett 
 


Rezoning & Site 
Plan 


500 units  
(6, 9 & 12 storey bldg) 


ZBL not yet approved (possibly fall 2008?) 


545-555 Wilson Avenue 
(SW Tippet & Wilson) 


Rezoning & Site 
Plan 


350 units 
(12 & 15 storey bldg) 


In progress 


241 Wilmington Avenue Rezoning & Site 
Plan 


Townhouses, 5 & 6 storey 
building 


In early stages of application review 


31 & 33 Wilmington Avenue Rezoning & Site 
Plan 


3 storey retirement 
residence (21 bedrooms) 


In early stages of application review 


4442 Bathurst Street Rezoning & Site 
Plan 


8 townhouses In progress 


Hwy 401 and Keele Provincial 
Campus 


Rezoning and 
Plan of 
Subdivision 


Humber River Regional 
Hospital, Forensic 
Sciences and Coroner’s 
Complex and Ontario 
Realty lands 


In progress 


OPA – Official Plan Amendment 


ZBL – Zoning By-Law 


SPlan – Site Plan 
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3. Summary of Constraints and Opportunities 


3.1 Constraints 


Based on the above summary of existing transportation conditions in the study area these are a number 
of constraints that need to be considered in the development of an updated Secondary Plan and 
Transportation Master Plan for the Downsview Area.  These constraints include: 
 
• Capacity constraints at major intersections, such as: 


• Wilson Avenue and Keele Street 
• Wilson Avenue and Transit Road/ Transit Rd./ Billy Bishop Way 
• Sheppard Avenue West and Keele Street 
• Sheppard Avenue West and W.R. Allen Road 


• Limited transit service into the Plan Area 
• Limited bike routes within the Plan Area 
• Lack of a pedestrian friendly environment within the Plan area 
• Difficulty to establish east-west connections within the Plan area, due to the presence of the CN rail 


line that runs north-south within the Plan area. 
• Difficultly to establish north-south connection within the Plan area, due to the presence of the 


Bombardier facility and operational runways supporting this key industry. 
 
As a result of the network connectivity constraints in the area, there is not a well defined grid network of 
local roads to accommodate new development and disperse new auto traffic generated by development.  
This tends to result in very high turning volumes at many of the key intersections in the study area. 
 
Without the introduction of new road connections through the Downsview Area Secondary Plan area, the 
major boundary arterial road network, which is already operating at or near capacity during peak periods, 
will experience additional capacity issues.  The lack of local grid network also presents challenges in 
terms of serving new development areas with surface transit.  
 
 
3.2 Opportunities 


The Downsview Area Secondary Plan review gives the City of Toronto the opportunity to: 
• design a sustainable transportation system that can adequately support planned development growth 


by accommodating transit vehicles, pedestrians, cyclists, and autos/trucks within the Plan area; 
• designate land use around the existing and proposed subways stations such that it attracts transit-


oriented developments; 
• plan for better transit service into the Plan Area; and 
• re-image W.R. Allen Road to a more civilized street 
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3.3 Problem and Opportunity Statement 


The Spadina Subway Extension, a new TTC subway station and GO Transit station, along with a 
renewed development vision proposed by Parc Downsview Park Inc., have created an opportunity to 
reconsider the approved Transportation Master Plan.  In support of an updated Downsview Area 
Secondary Plan, the Transportation Master Plan will continue to respond to investment in transit and the 
incorporation of infrastructure and policies that are more transit-supportive.  
 
There is a lack of road network connectivity through the Secondary Plan due to the physical constraints 
posed by the CN railway line, Bombardier runway and Wilson railway yard.  As a result, the existing area 
road network and surface transit routes are operating close to their capacity.  
 
All of these elements identify that there is a basic need and opportunity to develop sustainable 
transportation infrastructure to serve the long term development aspirations of the Downsview Area 
Secondary Plan. 
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4. Evaluation Criteria 


During Phase 2 of the Municipal Class EA process, alternative solutions are typically developed and 
assessed to determine how well they address the identified problem / opportunity statement, and to what 
degree these solutions affect the environment in the study area. 
 
Alternative solutions include the “Do Nothing” scenario, which in this case represents the approved 
Secondary Plan and Transportation Master Plan, and alternatives can include additional measures to 
reduce demands, shift demands to other modes of travel, improve infrastructure to provide the required 
capacity, or any combination of the above.  Each of the alternative solutions are evaluated against a set 
of criteria which reflect the Natural, Social / Cultural, and Economic Environments, as required by the 
Municipal Class Environmental Assessment Process.      
 
For the purpose of this study, the evaluation criteria were developed based on the requirements of the EA 
Process and the goals and objectives contained in Chapter 3 of the Official Plan.  
 
In addition to the transportation related criteria, the following key points were taken into consideration: 
• Land Use Planning Objectives 
• Natural Heritage Features 
• Social Environment 
• Cultural Environment 
• Economic Environment 
• Property Impacts 
 
These criteria were developed in order to assess each network option quantitatively and qualitatively, 
where possible. The criteria are summarized in Table 21. 
 


Table 21. Evaluation Criteria 


Criteria Sub-Criteria 
General 
Network Capacity and Level of Service 
Ability to manage traffic infiltration 
Ability to accommodate alternate modes of transportation 
Availability of right-of-way 
Contributes to more sustainable transportation 
Pedestrian and Cyclists 
Ability to support strong internal pedestrian and cycling network 
Ability to support strong pedestrian and cycling connections to adjacent areas 
Provides sufficient capacity to accommodate pedestrians during special events, especially around the subway 
station 
Ability to provide pedestrian and cycling access and connectivity to stations 
Adequate right-of-way widths to accommodate pedestrian and cycling connections 
Roads 
Ability to achieve an efficient transportation network 
Ability to provide an appropriate hierarchy of public streets 


Transportation 


Ability of public collector street network to respond to constraints associated with and arising from design 
constraints 
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Criteria Sub-Criteria 
Ability to coordinate the implementation of the public collector street network with future development 
Ability of road network and intersections to address existing network deficiencies (including access to 
Bombardier and Allen Sheppard intersection capacity) 
Ability of road network and intersections to address future network deficiencies 
Ability to provide east-west  and north-south collector and arterial road connectivity 
Ability to provide road connections to the subway/GO station 
Ability to take advantage of potential road connections by future changes to the runway 
Ability to provide an optimal number of railway line crossings and provide an appropriate order of priority and 
cost implications 
Ability to support a fine grain network of local streets 
Transit 
Ability to provide integration of transit modes 
Ability to provide appropriate road network for surface transit routes 
Ability to provide subway/LRT/bus connections to the national park 
Ability to provide transit within a dedicated right-of-way 
Ability to provide transit connections to meet demand resulting from development 
Ability to provide surface transit connections to higher order transit 
Proximity to proposed development from possible transit routes (400m to 800m walking circles) 
Directness of transit route(s) 
Compliance with Official Plan and other government policies 
Support of community planning initiatives 
Ability to meet Urban Design Objectives 


Planning and 
Policy Context 


Effects on redevelopment potential 
Potential Noise Impacts 
Potential impacts on Air Quality 
Impact on Residential / Business Areas 
Impacts on local roads adjacent to study area 
Ability to service adjacent lands 
Property Acquisitions 
Safety 


Socio- 
Economic 


Environment 


Aesthetics/Streetscape 
Impact on terrestrial resources (wildlife, vegetation) 
Impact on groundwater and stormwater. Natural 


Environment 
Air Quality 


Cultural 
Environment 


Potential impact on cultural heritage, and archaeological resources. 
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5. Next Steps 


The Downsview transportation Master Plan will be developed through a series of interim reports reflecting 
the work completed during each phase of the study.  This Phase 1 Report summarizes existing 
conditions, opportunities and challenges, and evaluation criteria for the Downsview Area Secondary Plan 
Review.  
 
The Phase 2 Report will discuss: 
• Network alternatives; 
• Evaluation of the alternatives, including supporting technical traffic micro-simulation results; and 
• Evaluation of parking standards. 
 
The Phase 3 Report will include: 
• Preliminary recommended network alternative; 
• Preliminary bicycle and pedestrian plans; 
• Preliminary streets and block plans; 
• Preliminary cost estimate associated with preferred road network; 
• Preliminary recommended parking standards; and 
• Identification of transportation projects that emerge from the study. 
 
The Transportation Master Plan will include: 
• Environmental Assessment (EA) Schedules; 
• Street Network Plan; 
• Pedestrian and Cycling Strategy and Plan; 
• Transit Strategy; 
• Parking Strategy; and  
• Implementation Strategy Plan. 
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Appendix A 
Sidewalk Level of Service Calculations 


Source: Highway Capacity Manual 2000 – Chapter 18 – Pedestrian 
 
Methodology 
 
Determining Effective Walkway Width: 
 
Effective walkway width – portion of a walkway that can be used effectively by pedestrians. Illustrated in 
Exhibit 18-1. 
 


WE = WT - WO 


Where: 
 WE = effective walkway width (m); 
 WT = total walkway width (m); and 
 WO = sum of widths and shy distances from obstructions on the walkway (m) (From Exhibit 18.2) 
 


 
Source: Highway Capacity Manual 2000 – Chapter 18 –Pedestrians – Exhibit 18-1 (page 18-3) 
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Source: Highway Capacity Manual 2000 – Chapter 18 –Pedestrians – Exhibit 18-2 (page 18-3) 
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Uninterrupted-Flow Pedestrian Facilities 
 
These pedestrian facilities are unique because pedestrians do not experience any disruption except the 
interaction with other pedestrians and, on shared paths, with other non-motorized modes of transportation. 
 
• Walkway and Sidewalks 
The primary performance measure for walkways and sidewalks is space, the inverse of density. Space can 
be directly observed in the field by measuring the sample area of the facility and determining the maximum 
number of pedestrians at a given time in that area. Speed also can be observed readily in the field, and can 
be used as a supplementary criterion to analyze a walkway or sidewalk. For simplicity of field observation, 
pedestrian unit flow rate is used as a service measure. Determination of the peak 15-min count and the 
effective walkway width is required to compute pedestrian unit flow rate according to the equation below. 
 


E
p W×
=


15
v


v 15  


Where: 
 vp = pedestrian unit flow rate (p/min/m); 
 v15 = peak 15-min flow rate (p/15-min); and 


WE = effective walkway width (m). 
 
Volume to capacity (v/c) ratio can be computed assuming 75 p/min/m for capacity. Exhibit 18-3 lists the 
criteria for pedestrian LOS on walkways. It includes the service measure of space and the supplementary 
criteria of unit flow rate, speed, and v/c ratio. Note that LOS thresholds summarized in Exhibit 18-3 do not 
account for platoon flow, but instead assume average flow throughout the effective width. 
 


 
Source: Highway Capacity Manual 2000 – Chapter 18 –Pedestrians – Exhibit 18-3 (page 18-4) 
 
Effect of Platoons on Walkways and Sidewalks 
 
Exhibit 18-4 summarizes LOS thresholds for average flow rates when platoons arise. Research indicates that 
impeded flow starts at 49 m2/p, which is equivalent to 1.6 p/min/m. This value is used as the threshold for 
LOS A. The same research shows that jammed flow in platoons starts at 1.0 m2/p, which is equivalent to 59 
p/min/m. This value is used as the LOS F threshold. 
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Source: Highway Capacity Manual 2000 – Chapter 18 –Pedestrians – Exhibit 18-4 (page 18-5) 
 
 
Level-of-Service calculations for sidewalks within the study area are shown below. 
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Appendix B 


Level-of-Service Criteria 


Signalized Intersections 
Unsignalized Intersections 


 







Level of Service (LOS) Criteria 
 
Signalized Intersection: 


Level of Service Control Delay 
(seconds) 


A 0 – 10 


B > 10 – 20 


C > 20 – 35 


D > 35 – 55 


E > 55 – 80 


F > 80 
Source: Highway Capacity Manual (HCM) 2000  


 
 
Unsignalised Intersection: 


Level of Service Avg. Control Delay 
(seconds) 


A 0 – 10 


B > 10 – 15 


C > 15 – 25 


D > 25 – 35 


E > 35 – 50 


F > 50 


Source: Highway Capacity Manual (HCM) 2000  
 







 


Appendix C 


Synchro Output 


AM Peak Hour 
PM Peak Hour 


 







 


AM Peak Hour 
 







Downsview Secondary Plan 2: Wilson Avenue & Keele Street


Existing Conditions, AM Peak Hour 1/29/2009


HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report


AECOM Page 1


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 106 827 219 247 589 173 247 1161 293 234 1319 105


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 5.0 10.0 6.0 4.0 6.0 4.0 3.0 7.0 4.0 6.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 0.91


Frpb, ped/bikes 1.00 1.00 0.91 1.00 1.00 0.88 1.00 0.99 1.00 0.99


Flpb, ped/bikes 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.99


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1641 3336 1337 1562 3275 1241 1667 4607 1075 4678


Flt Permitted 0.34 1.00 1.00 0.15 1.00 1.00 0.10 1.00 0.10 1.00


Satd. Flow (perm) 584 3336 1337 253 3275 1241 171 4607 108 4678


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 106 827 219 247 589 173 247 1161 293 234 1319 105


RTOR Reduction (vph) 0 0 9 0 0 34 0 40 0 0 8 0


Lane Group Flow (vph) 106 827 210 247 589 139 247 1414 0 234 1416 0


Confl. Peds. (#/hr) 129 87 87 129 147 56 56 147


Heavy Vehicles (%) 7% 7% 9% 14% 9% 13% 7% 6% 8% 66% 7% 8%


Turn Type pm+pt pm+ov pm+pt pm+ov pm+pt pm+pt


Protected Phases 7 4 5 3 8 1 5 2 1 6


Permitted Phases 4 4 8 8 2 6


Actuated Green, G (s) 36.0 31.0 39.0 44.0 35.0 42.0 49.0 41.0 49.0 42.0


Effective Green, g (s) 36.0 28.0 33.0 44.0 35.0 42.0 49.0 41.0 49.0 42.0


Actuated g/C Ratio 0.33 0.25 0.30 0.40 0.32 0.38 0.45 0.37 0.45 0.38


Clearance Time (s) 5.0 7.0 3.0 4.0 6.0 4.0 3.0 7.0 4.0 6.0


Lane Grp Cap (vph) 239 849 401 208 1042 474 185 1717 110 1786


v/s Ratio Prot 0.02 0.25 0.02 c0.10 0.18 0.02 0.10 0.31 c0.14 0.30


v/s Ratio Perm 0.12 0.13 c0.38 0.09 0.50 c0.82


v/c Ratio 0.44 0.97 0.52 1.19 0.57 0.29 1.34 0.82 2.13 0.79


Uniform Delay, d1 27.0 40.6 32.0 27.7 31.2 23.7 25.3 31.2 23.6 30.1


Progression Factor 1.00 1.00 1.00 0.90 0.64 0.57 1.00 1.00 1.00 1.00


Incremental Delay, d2 5.9 25.2 4.8 120.8 2.1 1.5 182.8 4.6 536.5 3.7


Delay (s) 32.8 65.8 36.8 145.8 22.1 15.0 208.1 35.8 560.1 33.9


Level of Service C E D F C B F D F C


Approach Delay (s) 57.3 51.2 60.9 108.1


Approach LOS E D E F


Intersection Summary


HCM Average Control Delay 72.5 HCM Level of Service E


HCM Volume to Capacity ratio 1.66


Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0


Intersection Capacity Utilization 103.1% ICU Level of Service G


Analysis Period (min) 15


c    Critical Lane Group







Downsview Secondary Plan 3: Sheppard Avenue W & Keele Street


Existing Conditions, AM Peak Hour 1/29/2009


HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report


AECOM Page 2


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 197 1006 197 135 607 60 200 1297 189 195 880 93


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 7.0 7.0 7.0 4.0 7.0 7.0 4.0 6.0 4.0 6.0 6.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00


Frpb, ped/bikes 1.00 1.00 0.88 1.00 1.00 0.93 1.00 0.99 1.00 1.00 0.85


Flpb, ped/bikes 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1659 3305 1312 1668 3305 1356 1677 3283 1716 3336 1274


Flt Permitted 0.42 1.00 1.00 0.11 1.00 1.00 0.20 1.00 0.09 1.00 1.00


Satd. Flow (perm) 738 3305 1312 201 3305 1356 351 3283 164 3336 1274


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 197 1006 197 135 607 60 200 1297 189 195 880 93


RTOR Reduction (vph) 0 0 57 0 0 37 0 10 0 0 0 37


Lane Group Flow (vph) 197 1006 140 135 607 23 200 1476 0 195 880 56


Confl. Peds. (#/hr) 42 84 84 42 104 42 42 104


Heavy Vehicles (%) 5% 8% 7% 7% 8% 10% 6% 5% 11% 4% 7% 7%


Turn Type Perm Perm pm+pt Perm pm+pt pm+pt Perm


Protected Phases 4 3 8 5 2 1 6


Permitted Phases 4 4 8 8 2 6 6


Actuated Green, G (s) 31.0 31.0 31.0 42.0 42.0 42.0 51.0 44.0 51.0 44.0 44.0


Effective Green, g (s) 31.0 31.0 31.0 42.0 42.0 42.0 51.0 44.0 51.0 44.0 44.0


Actuated g/C Ratio 0.28 0.28 0.28 0.38 0.38 0.38 0.46 0.40 0.46 0.40 0.40


Clearance Time (s) 7.0 7.0 7.0 4.0 7.0 7.0 4.0 6.0 4.0 6.0 6.0


Lane Grp Cap (vph) 208 931 370 170 1262 518 247 1313 175 1334 510


v/s Ratio Prot c0.30 c0.05 0.18 0.05 c0.45 c0.07 0.26


v/s Ratio Perm 0.27 0.11 0.25 0.02 0.32 0.45 0.04


v/c Ratio 0.95 1.08 0.38 0.79 0.48 0.04 0.81 1.12 1.11 0.66 0.11


Uniform Delay, d1 38.7 39.5 31.8 27.4 25.7 21.4 21.8 33.0 27.3 26.9 20.7


Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 50.0 53.7 2.9 30.7 1.3 0.2 24.2 66.3 102.0 2.6 0.4


Delay (s) 88.7 93.2 34.7 58.1 27.1 21.5 46.0 99.3 129.3 29.5 21.2


Level of Service F F C E C C D F F C C


Approach Delay (s) 84.4 31.9 92.9 45.5


Approach LOS F C F D


Intersection Summary


HCM Average Control Delay 69.9 HCM Level of Service E


HCM Volume to Capacity ratio 1.08


Actuated Cycle Length (s) 110.0 Sum of lost time (s) 21.0


Intersection Capacity Utilization 105.9% ICU Level of Service G


Analysis Period (min) 15


c    Critical Lane Group







Downsview Secondary Plan 4: Wilson Street & Private Driveway (Murray Road)


Existing Conditions, AM Peak Hour 1/29/2009


HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report


AECOM Page 3


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (veh/h) 138 1460 5 0 1327 19 0 0 1 13 0 50


Sign Control Free Free Stop Stop


Grade 0% 0% 0% 0%


Peak Hour Factor 0.92 1.00 0.92 0.92 1.00 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Hourly flow rate (vph) 150 1460 5 0 1327 21 0 0 1 14 0 54


Pedestrians


Lane Width (m)


Walking Speed (m/s)


Percent Blockage


Right turn flare (veh)


Median type TWLTL None


Median storage veh) 2


Upstream signal (m) 305


pX, platoon unblocked 0.87 0.87 0.87 0.87 0.87 0.87


vC, conflicting volume 1348 1465 2478 3108 730 2358 3092 664


vC1, stage 1 conf vol 1760 1760 1327 1327


vC2, stage 2 conf vol 718 1348 1031 1765


vCu, unblocked vol 1100 1465 2400 3124 730 2262 3106 313


tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9


tC, 2 stage (s) 6.5 5.5 6.5 5.5


tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3


p0 queue free % 73 100 100 100 100 89 100 91


cM capacity (veh/h) 548 457 61 67 365 129 88 594


Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1 SB 2


Volume Total 150 730 730 5 0 664 664 21 1 14 54


Volume Left 150 0 0 0 0 0 0 0 0 14 0


Volume Right 0 0 0 5 0 0 0 21 1 0 54


cSH 548 1700 1700 1700 1700 1700 1700 1700 365 129 594


Volume to Capacity 0.27 0.43 0.43 0.00 0.00 0.39 0.39 0.01 0.00 0.11 0.09


Queue Length 95th (m) 8.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 2.7 2.3


Control Delay (s) 14.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.9 36.2 11.7


Lane LOS B B E B


Approach Delay (s) 1.3 0.0 14.9 16.7


Approach LOS B C


Intersection Summary


Average Delay 1.1


Intersection Capacity Utilization 61.7% ICU Level of Service B


Analysis Period (min) 15







Downsview Secondary Plan 5: Wilson Street & Dufferin Street


Existing Conditions, AM Peak Hour 1/29/2009


HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report


AECOM Page 4


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 18 909 303 444 776 95 301 87 341 116 129 11


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 7.0 7.0 7.0 4.0 7.0 7.0 7.0 4.0 7.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95


Frpb, ped/bikes 1.00 1.00 0.90 1.00 0.98 1.00 1.00 0.95 0.99


Flpb, ped/bikes 0.96 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.97


Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 0.99


Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98


Satd. Flow (prot) 1719 3305 1327 1684 3224 1671 1789 1374 3148


Flt Permitted 0.33 1.00 1.00 0.10 1.00 0.40 1.00 1.00 0.79


Satd. Flow (perm) 589 3305 1327 182 3224 699 1789 1374 2547


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 18 909 303 444 776 95 301 87 341 116 129 11


RTOR Reduction (vph) 0 0 144 0 8 0 0 0 4 0 3 0


Lane Group Flow (vph) 18 909 159 444 863 0 301 87 337 0 253 0


Confl. Peds. (#/hr) 33 41 41 33 62 30 30 62


Heavy Vehicles (%) 0% 8% 8% 6% 8% 1% 4% 5% 11% 1% 12% 0%


Turn Type Perm Perm pm+pt pm+pt pm+ov Perm


Protected Phases 4 3 8 5 2 3 6


Permitted Phases 4 4 8 2 2 6


Actuated Green, G (s) 35.0 35.0 35.0 67.4 67.4 38.6 38.6 67.0 18.0


Effective Green, g (s) 35.0 35.0 35.0 67.4 67.4 38.6 38.6 67.0 18.0


Actuated g/C Ratio 0.29 0.29 0.29 0.56 0.56 0.32 0.32 0.56 0.15


Clearance Time (s) 7.0 7.0 7.0 4.0 7.0 7.0 7.0 4.0 7.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 172 964 387 458 1811 335 575 767 382


v/s Ratio Prot 0.28 c0.23 0.27 c0.10 0.05 0.10


v/s Ratio Perm 0.03 0.12 c0.32 c0.19 0.14 0.10


v/c Ratio 0.10 0.94 0.41 0.97 0.48 0.90 0.15 0.44 0.66


Uniform Delay, d1 31.1 41.5 34.2 35.7 15.7 36.3 29.0 15.5 48.1


Progression Factor 1.00 1.00 1.00 1.00 1.00 0.98 0.92 0.80 1.00


Incremental Delay, d2 0.3 16.8 0.7 33.8 0.2 24.0 0.5 0.4 8.8


Delay (s) 31.3 58.4 34.9 69.5 15.9 59.6 27.2 12.8 56.9


Level of Service C E C E B E C B E


Approach Delay (s) 52.2 34.0 33.8 56.9


Approach LOS D C C E


Intersection Summary


HCM Average Control Delay 42.0 HCM Level of Service D


HCM Volume to Capacity ratio 0.88


Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.0


Intersection Capacity Utilization 100.6% ICU Level of Service G


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 514 12 19 14 8 28 42 1650 16 66 902 91


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 6.0 7.0 7.0 7.0 7.0 7.0


Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00


Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00 0.97


Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00


Frt 1.00 0.91 1.00 0.88 1.00 1.00 1.00 1.00 0.85


Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1606 1353 1764 1307 1746 3396 1785 3368 1192


Flt Permitted 0.73 1.00 0.74 1.00 0.24 1.00 0.11 1.00 1.00


Satd. Flow (perm) 1240 1353 1369 1307 449 3396 203 3368 1192


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 514 12 19 14 8 28 42 1650 16 66 902 91


RTOR Reduction (vph) 0 12 0 0 5 0 0 1 0 0 0 25


Lane Group Flow (vph) 514 19 0 14 31 0 42 1665 0 66 902 66


Confl. Peds. (#/hr) 1 5 5 1 6 1 1 6


Heavy Vehicles (%) 11% 50% 9% 0% 0% 33% 2% 5% 0% 0% 6% 30%


Turn Type Perm Perm Perm Perm Perm


Protected Phases 6 2 4 8


Permitted Phases 6 2 4 8 8


Actuated Green, G (s) 30.0 30.0 30.0 30.0 37.0 37.0 37.0 37.0 37.0


Effective Green, g (s) 30.0 30.0 30.0 30.0 37.0 37.0 37.0 37.0 37.0


Actuated g/C Ratio 0.38 0.38 0.38 0.38 0.46 0.46 0.46 0.46 0.46


Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 465 507 513 490 208 1571 94 1558 551


v/s Ratio Prot 0.01 0.02 c0.49 0.27


v/s Ratio Perm c0.41 0.01 0.09 0.32 0.06


v/c Ratio 1.11 0.04 0.03 0.06 0.20 1.06 0.70 0.58 0.12


Uniform Delay, d1 25.0 15.8 15.8 16.0 12.7 21.5 17.1 15.8 12.2


Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.73 0.72 0.71


Incremental Delay, d2 73.6 0.0 0.1 0.2 0.5 40.4 19.8 0.5 0.1


Delay (s) 98.6 15.9 15.9 16.3 13.2 61.9 32.3 11.8 8.8


Level of Service F B B B B E C B A


Approach Delay (s) 93.9 16.1 60.7 12.8


Approach LOS F B E B


Intersection Summary


HCM Average Control Delay 50.3 HCM Level of Service D


HCM Volume to Capacity ratio 1.08


Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0


Intersection Capacity Utilization 100.8% ICU Level of Service G


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 25 19 16 48 18 33 115 1423 128 104 1563 58


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 4.0 7.0 7.0 7.0 7.0 7.0


Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00


Frt 0.96 0.96 1.00 1.00 0.85 1.00 1.00 0.85


Flt Protected 0.98 0.98 0.95 1.00 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1632 1752 1785 3336 1493 1785 3336 1493


Flt Permitted 0.85 0.82 0.10 1.00 1.00 0.19 1.00 1.00


Satd. Flow (perm) 1410 1473 190 3336 1493 352 3336 1493


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 25 19 16 48 18 33 115 1423 128 104 1563 58


RTOR Reduction (vph) 0 14 0 0 24 0 0 0 15 0 0 7


Lane Group Flow (vph) 0 46 0 0 75 0 115 1423 113 104 1563 51


Heavy Vehicles (%) 21% 0% 0% 0% 0% 0% 0% 7% 7% 0% 7% 7%


Turn Type Perm Perm pm+pt Perm Perm Perm


Protected Phases 4 8 5 2 6


Permitted Phases 4 8 2 2 6 6


Actuated Green, G (s) 8.7 8.7 68.3 68.3 68.3 58.4 58.4 58.4


Effective Green, g (s) 8.7 8.7 68.3 68.3 68.3 58.4 58.4 58.4


Actuated g/C Ratio 0.10 0.10 0.76 0.76 0.76 0.65 0.65 0.65


Clearance Time (s) 6.0 6.0 4.0 7.0 7.0 7.0 7.0 7.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 136 142 249 2532 1133 228 2165 969


v/s Ratio Prot 0.03 c0.43 c0.47


v/s Ratio Perm 0.03 c0.05 0.32 0.08 0.30 0.03


v/c Ratio 0.33 0.53 0.46 0.56 0.10 0.46 0.72 0.05


Uniform Delay, d1 37.9 38.7 7.8 4.6 2.8 7.9 10.4 5.7


Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 1.5 3.5 1.4 0.9 0.2 6.5 2.1 0.1


Delay (s) 39.4 42.2 9.1 5.5 3.0 14.3 12.6 5.8


Level of Service D D A A A B B A


Approach Delay (s) 39.4 42.2 5.5 12.4


Approach LOS D D A B


Intersection Summary


HCM Average Control Delay 10.5 HCM Level of Service B


HCM Volume to Capacity ratio 0.73


Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0


Intersection Capacity Utilization 71.4% ICU Level of Service C


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR


Lane Configurations


Volume (vph) 287 1311 832 114 333 142


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 5.5 5.5 5.5 5.5 5.5


Lane Util. Factor 1.00 0.95 0.95 1.00 1.00


Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.92


Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00


Frt 1.00 1.00 0.98 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.95 1.00


Satd. Flow (prot) 1610 3336 3215 1700 1363


Flt Permitted 0.27 1.00 1.00 0.95 1.00


Satd. Flow (perm) 459 3336 3215 1700 1363


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 287 1311 832 114 333 142


RTOR Reduction (vph) 0 0 14 0 0 111


Lane Group Flow (vph) 287 1311 932 0 333 31


Confl. Peds. (#/hr) 62 62 7 45


Heavy Vehicles (%) 7% 7% 7% 5% 5% 8%


Turn Type Perm Perm


Protected Phases 4 8 6


Permitted Phases 4 6


Actuated Green, G (s) 51.5 51.5 51.5 17.5 17.5


Effective Green, g (s) 51.5 51.5 51.5 17.5 17.5


Actuated g/C Ratio 0.64 0.64 0.64 0.22 0.22


Clearance Time (s) 5.5 5.5 5.5 5.5 5.5


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 295 2148 2070 372 298


v/s Ratio Prot 0.39 0.29 c0.20


v/s Ratio Perm c0.63 0.02


v/c Ratio 0.97 0.61 0.45 0.90 0.10


Uniform Delay, d1 13.6 8.4 7.1 30.4 25.0


Progression Factor 0.70 0.52 1.00 1.00 1.00


Incremental Delay, d2 10.2 0.0 0.2 26.5 0.7


Delay (s) 19.7 4.4 7.3 56.8 25.7


Level of Service B A A E C


Approach Delay (s) 7.1 7.3 47.5


Approach LOS A A D


Intersection Summary


HCM Average Control Delay 13.5 HCM Level of Service B


HCM Volume to Capacity ratio 0.95


Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.0


Intersection Capacity Utilization 75.3% ICU Level of Service D


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 69 1104 199 60 682 299 152 879 150 303 805 57


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 6.0 6.0 6.0 4.0 5.5 5.5 4.0 6.0 6.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00


Frpb, ped/bikes 1.00 1.00 0.82 1.00 1.00 0.84 1.00 1.00 0.90 1.00 1.00 0.68


Flpb, ped/bikes 0.95 1.00 1.00 0.98 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1543 3336 1110 1528 3245 1237 1606 3305 1394 1605 3275 985


Flt Permitted 0.30 1.00 1.00 0.11 1.00 1.00 0.18 1.00 1.00 0.14 1.00 1.00


Satd. Flow (perm) 493 3336 1110 185 3245 1237 305 3305 1394 230 3275 985


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 69 1104 199 60 682 299 152 879 150 303 805 57


RTOR Reduction (vph) 0 0 41 0 0 171 0 0 22 0 0 13


Lane Group Flow (vph) 69 1104 158 60 682 128 152 879 128 303 805 44


Confl. Peds. (#/hr) 160 187 187 160 336 88 88 336


Heavy Vehicles (%) 10% 7% 18% 14% 10% 9% 10% 8% 3% 11% 9% 11%


Turn Type Perm Perm Perm Perm pm+pt Perm pm+pt Perm


Protected Phases 4 8 5 2 1 6


Permitted Phases 4 4 8 8 2 2 6 6


Actuated Green, G (s) 45.0 45.0 45.0 45.0 45.0 45.0 49.5 35.5 35.5 49.0 35.0 35.0


Effective Green, g (s) 45.0 45.0 45.0 45.0 45.0 45.0 49.5 35.5 35.5 49.0 35.0 35.0


Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.41 0.45 0.32 0.32 0.45 0.32 0.32


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 4.0 5.5 5.5 4.0 6.0 6.0


Lane Grp Cap (vph) 202 1365 454 76 1328 506 303 1067 450 277 1042 313


v/s Ratio Prot c0.33 0.21 0.06 0.27 c0.14 0.25


v/s Ratio Perm 0.14 0.14 0.32 0.10 0.16 0.09 c0.35 0.04


v/c Ratio 0.34 0.81 0.35 0.79 0.51 0.25 0.50 0.82 0.29 1.09 0.77 0.14


Uniform Delay, d1 22.3 28.7 22.4 28.4 24.3 21.4 20.2 34.4 27.8 28.1 33.9 26.8


Progression 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


Incremental Delay, d2 4.6 5.3 2.1 55.9 1.4 1.2 5.8 7.2 1.6 81.5 5.6 0.9


Delay (s) 26.9 34.0 24.5 84.2 25.7 22.6 26.0 41.6 29.4 109.6 39.5 27.7


Level of Service C C C F C C C D C F D C


Approach Delay (s) 32.2 28.2 38.0 57.1


Approach LOS C C D E


Intersection Summary


HCM Average Control Delay 38.9 HCM Level of Service D


HCM Volume to Capacity ratio 0.94


Actuated Cycle Length (s) 110.0 Sum of lost time (s) 14.0


Intersection Capacity Utilization 95.2% ICU Level of Service F


Analysis Period (min) 15


c    Critical Lane Group
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Existing Conditions, AM Peak Hour 1/29/2009
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 57 1013 569 177 870 207 433 2232 171 285 1646 48


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 5.5 5.5 5.5 3.0 5.5 5.5 3.0 5.5 3.0 5.5


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 0.91


Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.83 1.00 1.00 1.00 1.00


Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1634 3245 1434 1700 3245 1304 1700 4913 1733 4815


Flt Permitted 0.22 1.00 1.00 0.10 1.00 1.00 0.08 1.00 0.09 1.00


Satd. Flow (perm) 371 3245 1434 186 3245 1304 145 4913 157 4815


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 57 1013 569 177 870 207 433 2232 171 285 1646 48


RTOR Reduction (vph) 0 0 221 0 0 121 0 7 0 0 3 0


Lane Group Flow (vph) 57 1013 348 177 870 86 433 2396 0 285 1691 0


Confl. Peds. (#/hr) 65 4 4 65 2 3 3 2


Heavy Vehicles (%) 6% 10% 9% 5% 10% 2% 5% 3% 5% 3% 6% 7%


Turn Type Perm Perm pm+pt Perm pm+pt pm+pt


Protected Phases 4 3 8 5 2 1 6


Permitted Phases 4 4 8 8 2 6


Actuated Green, G (s) 35.5 35.5 35.5 46.5 46.5 46.5 72.5 55.5 60.5 46.5


Effective Green, g (s) 35.5 35.5 35.5 46.5 46.5 46.5 72.5 55.5 60.5 46.5


Actuated g/C Ratio 0.27 0.27 0.27 0.36 0.36 0.36 0.56 0.43 0.47 0.36


Clearance Time (s) 5.5 5.5 5.5 3.0 5.5 5.5 3.0 5.5 3.0 5.5


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 101 886 392 160 1161 466 356 2097 243 1722


v/s Ratio Prot 0.31 c0.07 0.27 c0.22 0.49 0.13 0.35


v/s Ratio Perm 0.15 0.24 c0.33 0.07 c0.46 0.42


v/c Ratio 0.56 1.14 0.89 1.11 0.75 0.18 1.22 1.14 1.17 0.98


Uniform Delay, d1 40.6 47.3 45.3 36.5 36.6 28.7 42.2 37.2 39.9 41.3


Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.64 1.41 1.00 1.00


Incremental Delay, d2 7.0 77.9 20.8 102.5 2.7 0.2 108.2 67.0 112.5 17.9


Delay (s) 47.6 125.2 66.1 139.0 39.3 28.9 135.4 119.5 152.4 59.2


Level of Service D F E F D C F F F E


Approach Delay (s) 102.0 51.7 121.9 72.6


Approach LOS F D F E


Intersection Summary


HCM Average Control Delay 93.6 HCM Level of Service F


HCM Volume to Capacity ratio 1.12


Actuated Cycle Length (s) 130.0 Sum of lost time (s) 6.0


Intersection Capacity Utilization 116.4% ICU Level of Service H


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR


Lane Configurations


Volume (vph) 46 1465 861 66 137 94


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 0.95 0.95 1.00 1.00


Frpb, ped/bikes 1.00 1.00 1.00 0.90 1.00


Flpb, ped/bikes 0.98 1.00 1.00 1.00 1.00


Frt 1.00 1.00 1.00 0.85 0.95


Flt Protected 0.95 1.00 1.00 1.00 0.97


Satd. Flow (prot) 1718 3368 3400 1436 1725


Flt Permitted 0.29 1.00 1.00 1.00 0.97


Satd. Flow (perm) 522 3368 3400 1436 1725


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 46 1465 861 66 137 94


RTOR Reduction (vph) 0 0 0 26 20 0


Lane Group Flow (vph) 46 1465 861 41 211 0


Confl. Peds. (#/hr) 24 24 74


Heavy Vehicles (%) 2% 6% 5% 0% 0% 0%


Turn Type Perm Perm


Protected Phases 4 8 6


Permitted Phases 4 8


Actuated Green, G (s) 67.5 67.5 67.5 67.5 30.5


Effective Green, g (s) 67.5 67.5 67.5 67.5 30.5


Actuated g/C Ratio 0.61 0.61 0.61 0.61 0.28


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 320 2067 2086 881 478


v/s Ratio Prot c0.43 0.25 c0.12


v/s Ratio Perm 0.09 0.03


v/c Ratio 0.14 0.71 0.41 0.05 0.44


Uniform Delay, d1 9.0 14.5 11.0 8.4 32.7


Progression Factor 2.05 1.95 0.87 0.61 1.00


Incremental Delay, d2 0.0 0.1 0.1 0.0 2.9


Delay (s) 18.5 28.5 9.7 5.2 35.7


Level of Service B C A A D


Approach Delay (s) 28.2 9.4 35.7


Approach LOS C A D


Intersection Summary


HCM Average Control Delay 22.3 HCM Level of Service C


HCM Volume to Capacity ratio 0.63


Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 63.8% ICU Level of Service B


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 114 1261 131 9 824 89 83 0 37 75 0 32


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 6.0 6.0 6.0 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00


Frpb, ped/bikes 1.00 1.00 0.90 1.00 1.00 0.87 1.00 0.86 1.00 0.88


Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00 1.00 0.89 1.00 0.88 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1672 3336 1427 1785 3305 1369 1594 1375 1349 1294


Flt Permitted 0.29 1.00 1.00 0.14 1.00 1.00 0.95 1.00 0.73 1.00


Satd. Flow (perm) 504 3336 1427 258 3305 1369 1594 1375 1041 1294


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 114 1261 131 9 824 89 83 0 37 75 0 32


RTOR Reduction (vph) 0 0 25 0 0 32 0 24 0 0 0 21


Lane Group Flow (vph) 114 1261 106 9 824 57 83 13 0 75 0 11


Confl. Peds. (#/hr) 34 23 23 34 52 63 63 52


Heavy Vehicles (%) 4% 7% 1% 0% 8% 1% 0% 0% 0% 16% 0% 9%


Turn Type Perm Perm Perm Perm Perm custom custom


Protected Phases 4 8 2


Permitted Phases 4 4 8 8 2 6 6


Actuated Green, G (s) 60.6 60.6 60.6 60.6 60.6 60.6 37.4 37.4 37.4 37.4


Effective Green, g (s) 60.6 60.6 60.6 60.6 60.6 60.6 37.4 37.4 37.4 37.4


Actuated g/C Ratio 0.55 0.55 0.55 0.55 0.55 0.55 0.34 0.34 0.34 0.34


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 278 1838 786 142 1821 754 542 468 354 440


v/s Ratio Prot c0.38 0.25 0.01


v/s Ratio Perm 0.23 0.07 0.03 0.04 0.05 c0.07 0.01


v/c Ratio 0.41 0.69 0.14 0.06 0.45 0.08 0.15 0.03 0.21 0.02


Uniform Delay, d1 14.3 17.8 12.0 11.5 14.8 11.6 25.3 24.2 25.8 24.2


Progression Factor 0.44 0.45 0.24 2.36 2.26 5.46 1.00 1.00 1.00 1.00


Incremental Delay, d2 0.8 0.9 0.1 0.2 0.2 0.0 0.6 0.1 1.4 0.1


Delay (s) 7.1 9.0 2.9 27.3 33.5 63.2 25.9 24.3 27.2 24.3


Level of Service A A A C C E C C C C


Approach Delay (s) 8.3 36.3 25.4 26.3


Approach LOS A D C C


Intersection Summary


HCM Average Control Delay 19.5 HCM Level of Service B


HCM Volume to Capacity ratio 0.51


Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 66.5% ICU Level of Service C


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 289 623 148 93 843 251 5 14 8 244 275 303


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 4.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00


Frpb, ped/bikes 1.00 1.00 0.95 1.00 0.97 0.98 1.00 0.97


Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00


Frt 1.00 1.00 0.85 1.00 0.97 0.96 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.95 1.00 0.99 0.98 1.00


Satd. Flow (prot) 1733 3336 1512 1742 3166 3068 1669 1534


Flt Permitted 0.10 1.00 1.00 0.42 1.00 0.89 0.84 1.00


Satd. Flow (perm) 188 3336 1512 762 3166 2757 1427 1534


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 289 623 148 93 843 251 5 14 8 244 275 303


RTOR Reduction (vph) 0 0 69 0 31 0 0 5 0 0 0 23


Lane Group Flow (vph) 289 623 79 93 1063 0 0 22 0 0 519 280


Confl. Peds. (#/hr) 68 12 12 68 16 29 29 16


Heavy Vehicles (%) 3% 7% 0% 1% 6% 5% 22% 0% 14% 15% 1% 1%


Turn Type pm+pt Perm Perm Perm Perm pm+ov


Protected Phases 7 4 8 2 6 7


Permitted Phases 4 4 8 2 6 6


Actuated Green, G (s) 47.8 47.8 47.8 34.8 34.8 30.2 30.2 39.2


Effective Green, g (s) 47.8 47.8 47.8 34.8 34.8 30.2 30.2 39.2


Actuated g/C Ratio 0.53 0.53 0.53 0.39 0.39 0.34 0.34 0.44


Clearance Time (s) 4.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 254 1772 803 295 1224 925 479 668


v/s Ratio Prot c0.11 0.19 0.34 0.04


v/s Ratio Perm c0.49 0.05 0.12 0.01 c0.36 0.14


v/c Ratio 1.14 0.35 0.10 0.32 0.87 0.02 1.08 0.42


Uniform Delay, d1 23.2 12.2 10.4 19.3 25.5 20.0 29.9 17.5


Progression Factor 0.89 1.30 3.57 1.00 1.00 1.00 1.03 0.86


Incremental Delay, d2 97.9 0.1 0.1 0.6 6.8 0.0 65.1 0.4


Delay (s) 118.6 16.0 37.3 19.9 32.2 20.1 95.9 15.5


Level of Service F B D B C C F B


Approach Delay (s) 46.9 31.3 20.1 66.3


Approach LOS D C C E


Intersection Summary


HCM Average Control Delay 45.8 HCM Level of Service D


HCM Volume to Capacity ratio 1.07


Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0


Intersection Capacity Utilization 96.4% ICU Level of Service F


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (vph) 25 83 295 2119 1816 70


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 4.0 6.0 6.0


Lane Util. Factor 1.00 1.00 1.00 0.91 0.91


Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00


Frt 1.00 0.85 1.00 1.00 0.99


Flt Protected 0.95 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1716 1358 1716 4932 4861


Flt Permitted 0.95 1.00 0.07 1.00 1.00


Satd. Flow (perm) 1716 1358 126 4932 4861


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 25 83 295 2119 1816 70


RTOR Reduction (vph) 0 77 0 0 3 0


Lane Group Flow (vph) 25 6 295 2119 1883 0


Confl. Peds. (#/hr) 6 1


Heavy Vehicles (%) 4% 16% 4% 4% 5% 3%


Turn Type Perm pm+pt


Protected Phases 4 5 2 6


Permitted Phases 4 2


Actuated Green, G (s) 6.1 6.1 71.9 71.9 53.4


Effective Green, g (s) 6.1 6.1 71.9 71.9 53.4


Actuated g/C Ratio 0.07 0.07 0.80 0.80 0.59


Clearance Time (s) 6.0 6.0 4.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 116 92 357 3940 2884


v/s Ratio Prot c0.01 c0.13 0.43 0.39


v/s Ratio Perm 0.00 c0.53


v/c Ratio 0.22 0.06 0.83 0.54 0.65


Uniform Delay, d1 39.7 39.3 24.8 3.2 12.1


Progression Factor 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 0.9 0.3 14.4 0.5 1.2


Delay (s) 40.6 39.5 39.2 3.7 13.3


Level of Service D D D A B


Approach Delay (s) 39.8 8.1 13.3


Approach LOS D A B


Intersection Summary


HCM Average Control Delay 11.1 HCM Level of Service B


HCM Volume to Capacity ratio 0.75


Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0


Intersection Capacity Utilization 70.0% ICU Level of Service C


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 196 0 0 809 134 0 0 2281 0 0 1797 262


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 7.0 7.0 7.0 8.0 8.0 8.0


Lane Util. Factor 1.00 0.97 1.00 0.95 0.91 1.00


Frt 1.00 1.00 1.00 1.00 1.00 0.85


Flt Protected 0.95 0.95 1.00 1.00 1.00 1.00


Satd. Flow (prot) 1623 3429 1860 3433 4749 1493


Flt Permitted 0.65 0.95 1.00 1.00 1.00 1.00


Satd. Flow (perm) 1118 3429 1860 3433 4749 1493


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 196 0 0 809 134 0 0 2281 0 0 1797 262


RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 96


Lane Group Flow (vph) 196 0 0 809 134 0 0 2281 0 0 1797 166


Heavy Vehicles (%) 10% 0% 0% 1% 1% 0% 0% 4% 0% 0% 8% 7%


Turn Type custom Perm Perm


Protected Phases 8 2 6


Permitted Phases 4 8 6


Actuated Green, G (s) 32.8 32.8 32.8 82.2 82.2 82.2


Effective Green, g (s) 32.8 32.8 32.8 82.2 82.2 82.2


Actuated g/C Ratio 0.25 0.25 0.25 0.63 0.63 0.63


Clearance Time (s) 7.0 7.0 7.0 8.0 8.0 8.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 282 865 469 2171 3003 944


v/s Ratio Prot 0.07 c0.66 0.38


v/s Ratio Perm 0.18 c0.24 0.11


v/c Ratio 0.70 0.94 0.29 1.05 0.60 0.18


Uniform Delay, d1 44.1 47.6 39.2 23.9 14.1 9.9


Progression Factor 1.00 1.00 1.00 1.00 2.42 10.31


Incremental Delay, d2 7.2 16.9 0.3 34.2 0.2 0.1


Delay (s) 51.3 64.5 39.5 58.1 34.5 102.0


Level of Service D E D E C F


Approach Delay (s) 51.3 60.9 58.1 43.1


Approach LOS D E E D


Intersection Summary


HCM Average Control Delay 52.7 HCM Level of Service D


HCM Volume to Capacity ratio 1.02


Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0


Intersection Capacity Utilization 99.3% ICU Level of Service F


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 248 692 124 239 1041 75 25 90 74 99 176 133


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 3.0 6.0 6.0 3.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0 7.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00


Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.97


Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1487 3400 1541 1784 3368 1516 1759 3466 1534 1754 1879 1504


Flt Permitted 0.13 1.00 1.00 0.36 1.00 1.00 0.64 1.00 1.00 0.70 1.00 1.00


Satd. Flow (perm) 198 3400 1541 685 3368 1516 1183 3466 1534 1284 1879 1504


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 248 692 124 239 1041 75 25 90 74 99 176 133


RTOR Reduction (vph) 0 0 69 0 0 45 0 0 55 0 0 99


Lane Group Flow (vph) 248 692 55 239 1041 30 25 90 19 99 176 34


Confl. Peds. (#/hr) 12 2 2 12 11 5 5 11


Heavy Vehicles (%) 20% 5% 1% 0% 6% 2% 0% 3% 2% 1% 0% 3%


Turn Type pm+pt Perm pm+pt Perm Perm Perm Perm Perm


Protected Phases 7 4 3 8 2 6


Permitted Phases 4 4 8 8 2 2 6 6


Actuated Green, G (s) 54.0 40.0 40.0 46.5 35.5 35.5 23.0 23.0 23.0 23.0 23.0 23.0


Effective Green, g (s) 54.0 40.0 40.0 46.5 35.5 35.5 23.0 23.0 23.0 23.0 23.0 23.0


Actuated g/C Ratio 0.60 0.44 0.44 0.52 0.39 0.39 0.26 0.26 0.26 0.26 0.26 0.26


Clearance Time (s) 3.0 6.0 6.0 3.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0 7.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 341 1511 685 488 1328 598 302 886 392 328 480 384


v/s Ratio Prot c0.13 0.20 0.06 c0.31 0.03 c0.09


v/s Ratio Perm 0.31 0.04 0.19 0.02 0.02 0.01 0.08 0.02


v/c Ratio 0.73 0.46 0.08 0.49 0.78 0.05 0.08 0.10 0.05 0.30 0.37 0.09


Uniform Delay, d1 17.7 17.4 14.4 12.2 23.9 16.8 25.5 25.6 25.3 27.0 27.5 25.5


Progression Factor 1.00 1.00 1.00 0.63 0.58 0.19 1.00 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 7.5 0.2 0.1 0.6 2.5 0.0 0.5 0.2 0.2 2.4 2.2 0.5


Delay (s) 25.2 17.7 14.5 8.3 16.3 3.2 26.0 25.8 25.5 29.4 29.7 26.0


Level of Service C B B A B A C C C C C C


Approach Delay (s) 19.1 14.2 25.7 28.4


Approach LOS B B C C


Intersection Summary


HCM Average Control Delay 18.5 HCM Level of Service B


HCM Volume to Capacity ratio 0.64


Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0


Intersection Capacity Utilization 77.5% ICU Level of Service D


Analysis Period (min) 15


c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Volume (vph) 105 16 929 150 0 1050


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 7.0 7.0 7.0 7.0


Lane Util. Factor 0.97 0.95 1.00 0.95


Frt 0.98 1.00 0.85 1.00


Flt Protected 0.96 1.00 1.00 1.00


Satd. Flow (prot) 3358 3500 1566 3500


Flt Permitted 0.96 1.00 1.00 1.00


Satd. Flow (perm) 3358 3500 1566 3500


Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92


Adj. Flow (vph) 114 17 1010 163 0 1141


RTOR Reduction (vph) 15 0 0 55 0 0


Lane Group Flow (vph) 116 0 1010 108 0 1141


Turn Type Perm


Protected Phases 8 2 6


Permitted Phases 2


Actuated Green, G (s) 6.3 39.7 39.7 39.7


Effective Green, g (s) 6.3 39.7 39.7 39.7


Actuated g/C Ratio 0.10 0.66 0.66 0.66


Clearance Time (s) 7.0 7.0 7.0 7.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 353 2316 1036 2316


v/s Ratio Prot c0.03 0.29 c0.33


v/s Ratio Perm 0.07


v/c Ratio 0.33 0.44 0.10 0.49


Uniform Delay, d1 24.9 4.8 3.7 5.1


Progression Factor 1.00 1.00 1.00 1.17


Incremental Delay, d2 0.5 0.6 0.2 0.6


Delay (s) 25.4 5.4 3.9 6.6


Level of Service C A A A


Approach Delay (s) 25.4 5.2 6.6


Approach LOS C A A


Intersection Summary


HCM Average Control Delay 6.9 HCM Level of Service A


HCM Volume to Capacity ratio 0.47


Actuated Cycle Length (s) 60.0 Sum of lost time (s) 14.0


Intersection Capacity Utilization 44.2% ICU Level of Service A


Analysis Period (min) 15


c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Volume (veh/h) 27 9 1202 4 3 1273


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) 29 10 1307 4 3 1384


Pedestrians


Lane Width (m)


Walking Speed (m/s)


Percent Blockage


Right turn flare (veh)


Median type TWLTL TWLTL


Median storage veh) 2 2


Upstream signal (m) 124 259


pX, platoon unblocked 0.92 0.85 0.85


vC, conflicting volume 2007 655 1311


vC1, stage 1 conf vol 1309


vC2, stage 2 conf vol 698


vCu, unblocked vol 1242 251 1020


tC, single (s) 6.8 6.9 4.1


tC, 2 stage (s) 5.8


tF (s) 3.5 3.3 2.2


p0 queue free % 88 98 99


cM capacity (veh/h) 253 638 577


Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3


Volume Total 39 871 440 3 692 692


Volume Left 29 0 0 3 0 0


Volume Right 10 0 4 0 0 0


cSH 298 1700 1700 577 1700 1700


Volume to Capacity 0.13 0.51 0.26 0.01 0.41 0.41


Queue Length 95th (m) 3.4 0.0 0.0 0.1 0.0 0.0


Control Delay (s) 18.9 0.0 0.0 11.3 0.0 0.0


Lane LOS C B


Approach Delay (s) 18.9 0.0 0.0


Approach LOS C


Intersection Summary


Average Delay 0.3


Intersection Capacity Utilization 45.2% ICU Level of Service A


Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 31 477 314 234 912 283 255 1440 194 82 1322 22


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 4.0 5.5 5.5 5.5 5.5 5.5 5.5


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00


Frpb, ped/bikes 1.00 1.00 0.86 1.00 1.00 0.96 1.00 1.00 0.81 1.00 1.00 0.96


Flpb, ped/bikes 0.95 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1539 3275 1220 1724 3400 1511 1700 3400 1189 1686 3433 1346


Flt Permitted 0.25 1.00 1.00 0.19 1.00 1.00 0.09 1.00 1.00 0.15 1.00 1.00


Satd. Flow (perm) 402 3275 1220 336 3400 1511 158 3400 1189 257 3433 1346


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 31 477 314 234 912 283 255 1440 194 82 1322 22


RTOR Reduction (vph) 0 0 196 0 0 0 0 0 83 0 0 8


Lane Group Flow (vph) 31 477 118 234 912 283 255 1440 111 82 1322 14


Confl. Peds. (#/hr) 110 68 68 110 15 96 96 15


Heavy Vehicles (%) 10% 9% 13% 3% 5% 1% 5% 5% 9% 4% 4% 14%


Turn Type Perm Perm pm+pt Free pm+pt Perm Perm Perm


Protected Phases 4 3 8 5 2 6


Permitted Phases 4 4 8 Free 2 2 6 6


Actuated Green, G (s) 16.1 16.1 16.1 31.9 31.9 100.0 57.1 57.1 57.1 39.9 39.9 39.9


Effective Green, g (s) 16.1 16.1 16.1 31.9 31.9 100.0 57.1 57.1 57.1 39.9 39.9 39.9


Actuated g/C Ratio 0.16 0.16 0.16 0.32 0.32 1.00 0.57 0.57 0.57 0.40 0.40 0.40


Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5


Lane Grp Cap (vph) 65 527 196 250 1085 1511 271 1941 679 103 1370 537


v/s Ratio Prot 0.15 0.10 c0.27 c0.11 0.42 0.39


v/s Ratio Perm 0.08 0.10 c0.20 0.19 c0.43 0.09 0.32 0.01


v/c Ratio 0.48 0.91 0.60 0.94 0.84 0.19 0.94 0.74 0.16 0.80 0.96 0.03


Uniform Delay, d1 38.1 41.2 39.0 28.5 31.7 0.0 29.1 16.0 10.1 26.5 29.4 18.2


Progression 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


Incremental Delay, d2 23.0 21.6 12.9 42.5 7.9 0.3 41.4 2.6 0.5 45.6 17.3 0.1


Delay (s) 61.1 62.8 51.8 71.1 39.6 0.3 70.5 18.6 10.7 72.1 46.6 18.3


Level of Service E E D E D A E B B E D B


Approach Delay (s) 58.6 36.9 24.8 47.7


Approach LOS E D C D


Intersection Summary


HCM Average Control Delay 38.7 HCM Level of Service D


HCM Volume to Capacity ratio 0.90


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.0


Intersection Capacity Utilization 97.5% ICU Level of Service F


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 5 7 38 63 23 224 50 290 85 137 214 10


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5


Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Frpb, ped/bikes 0.99 1.00 0.98 1.00 0.99 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98 1.00


Frt 0.90 1.00 0.86 1.00 0.97 1.00 0.99


Flt Protected 1.00 0.95 1.00 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1252 1511 1394 1532 1479 1428 1362


Flt Permitted 0.92 0.72 1.00 0.62 1.00 0.54 1.00


Satd. Flow (perm) 1152 1152 1394 998 1479 810 1362


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 5 7 38 63 23 224 50 290 85 137 214 10


RTOR Reduction (vph) 0 32 0 0 189 0 0 11 0 0 2 0


Lane Group Flow (vph) 0 18 0 63 58 0 50 364 0 137 222 0


Confl. Peds. (#/hr) 2 1 1 2 7 28 28 7


Heavy Vehicles (%) 0% 0% 43% 18% 14% 14% 15% 19% 28% 22% 38% 10%


Turn Type Perm Perm Perm Perm


Protected Phases 4 8 2 6


Permitted Phases 4 8 2 6


Actuated Green, G (s) 9.3 9.3 9.3 39.7 39.7 39.7 39.7


Effective Green, g (s) 9.3 9.3 9.3 39.7 39.7 39.7 39.7


Actuated g/C Ratio 0.16 0.16 0.16 0.66 0.66 0.66 0.66


Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 179 179 216 660 979 536 901


v/s Ratio Prot 0.04 c0.25 0.16


v/s Ratio Perm 0.02 c0.05 0.05 0.17


v/c Ratio 0.10 0.35 0.27 0.08 0.37 0.26 0.25


Uniform Delay, d1 21.8 22.7 22.3 3.6 4.6 4.1 4.1


Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 0.2 1.2 0.7 0.2 1.1 1.1 0.7


Delay (s) 22.0 23.9 23.0 3.8 5.6 5.3 4.8


Level of Service C C C A A A A


Approach Delay (s) 22.0 23.2 5.4 5.0


Approach LOS C C A A


Intersection Summary


HCM Average Control Delay 10.8 HCM Level of Service B


HCM Volume to Capacity ratio 0.37


Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0


Intersection Capacity Utilization 57.6% ICU Level of Service B


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 0 0 0 79 0 137 0 1025 121 215 1430 0


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 6.0


Lane Util. Factor 1.00 0.95 1.00 0.95


Frpb, ped/bikes 0.93 0.97 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 1.00


Frt 0.91 0.98 1.00 1.00


Flt Protected 0.98 1.00 0.95 1.00


Satd. Flow (prot) 1404 3225 1638 3305


Flt Permitted 0.88 1.00 0.17 1.00


Satd. Flow (perm) 1256 3225 292 3305


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 0 0 0 79 0 137 0 1025 121 215 1430 0


RTOR Reduction (vph) 0 0 0 0 66 0 0 9 0 0 0 0


Lane Group Flow (vph) 0 0 0 0 150 0 0 1137 0 215 1430 0


Confl. Peds. (#/hr) 56 56 23 79 79 23


Heavy Vehicles (%) 0% 0% 0% 7% 0% 14% 0% 6% 7% 9% 8% 0%


Turn Type Perm Perm Perm pm+pt


Protected Phases 4 8 2 1 6


Permitted Phases 4 8 2 6


Actuated Green, G (s) 15.7 59.1 72.3 72.3


Effective Green, g (s) 15.7 59.1 72.3 72.3


Actuated g/C Ratio 0.16 0.59 0.72 0.72


Clearance Time (s) 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 197 1906 308 2390


v/s Ratio Prot 0.35 0.05 c0.43


v/s Ratio Perm c0.12 c0.45


v/c Ratio 0.76 0.60 0.70 0.60


Uniform Delay, d1 40.4 12.9 8.7 6.8


Progression Factor 1.00 0.58 2.20 1.84


Incremental Delay, d2 15.9 1.2 6.2 1.0


Delay (s) 56.3 8.7 25.3 13.5


Level of Service E A C B


Approach Delay (s) 0.0 56.3 8.7 15.0


Approach LOS A E A B


Intersection Summary


HCM Average Control Delay 15.6 HCM Level of Service B


HCM Volume to Capacity ratio 0.70


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 75.2% ICU Level of Service D


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (veh/h) 44 135 61 1373 1488 69


Sign Control Stop Free Free


Grade 0% 0% 0%


Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00


Hourly flow rate (vph) 44 135 61 1373 1488 69


Pedestrians 43 37 17


Lane Width (m) 3.5 3.5 3.5


Walking Speed (m/s) 1.2 1.2 1.2


Percent Blockage 3 3 1


Right turn flare (veh)


Median type TWLTL TWLTL


Median storage veh) 2 2


Upstream signal (m) 224 216


pX, platoon unblocked 0.78 0.84 0.84


vC, conflicting volume 2391 858 1600


vC1, stage 1 conf vol 1566


vC2, stage 2 conf vol 826


vCu, unblocked vol 1321 459 1339


tC, single (s) 7.0 7.0 4.1


tC, 2 stage (s) 6.0


tF (s) 3.6 3.4 2.2


p0 queue free % 73 68 86


cM capacity (veh/h) 161 425 424


Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2


Volume Total 179 61 686 686 992 565


Volume Left 44 61 0 0 0 0


Volume Right 135 0 0 0 0 69


cSH 303 424 1700 1700 1700 1700


Volume to Capacity 0.59 0.14 0.40 0.40 0.58 0.33


Queue Length 95th (m) 26.8 3.8 0.0 0.0 0.0 0.0


Control Delay (s) 32.6 14.9 0.0 0.0 0.0 0.0


Lane LOS D B


Approach Delay (s) 32.6 0.6 0.0


Approach LOS D


Intersection Summary


Average Delay 2.1


Intersection Capacity Utilization 70.1% ICU Level of Service C


Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 3 0 17 30 3 15 27 1276 4 24 1382 15


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 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95


Frpb, ped/bikes 0.99 0.98 1.00 1.00 1.00 1.00


Flpb, ped/bikes 0.99 1.00 0.98 1.00 0.99 1.00


Frt 0.89 0.96 1.00 1.00 1.00 1.00


Flt Protected 0.99 0.97 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1616 1509 1757 3103 1571 3042


Flt Permitted 0.94 0.80 0.18 1.00 0.20 1.00


Satd. Flow (perm) 1525 1242 324 3103 334 3042


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 3 0 17 30 3 15 27 1276 4 24 1382 15


RTOR Reduction (vph) 0 16 0 0 14 0 0 0 0 0 0 0


Lane Group Flow (vph) 0 4 0 0 34 0 27 1280 0 24 1397 0


Confl. Peds. (#/hr) 23 3 3 23 41 11 11 41


Heavy Vehicles (%) 0% 0% 0% 14% 0% 14% 0% 15% 0% 13% 17% 14%


Turn Type Perm Perm Perm Perm


Protected Phases 4 8 2 6


Permitted Phases 4 8 2 6


Actuated Green, G (s) 7.2 7.2 80.8 80.8 80.8 80.8


Effective Green, g (s) 7.2 7.2 80.8 80.8 80.8 80.8


Actuated g/C Ratio 0.07 0.07 0.81 0.81 0.81 0.81


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 110 89 262 2507 270 2458


v/s Ratio Prot 0.41 c0.46


v/s Ratio Perm 0.00 c0.03 0.08 0.07


v/c Ratio 0.04 0.38 0.10 0.51 0.09 0.57


Uniform Delay, d1 43.2 44.3 2.0 3.1 2.0 3.4


Progression Factor 1.00 1.00 1.00 1.00 1.19 0.84


Incremental Delay, d2 0.1 2.7 0.8 0.7 0.3 0.4


Delay (s) 43.3 47.0 2.8 3.9 2.6 3.3


Level of Service D D A A A A


Approach Delay (s) 43.3 47.0 3.9 3.3


Approach LOS D D A A


Intersection Summary


HCM Average Control Delay 4.6 HCM Level of Service A


HCM Volume to Capacity ratio 0.55


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 59.2% ICU Level of Service B


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 97 0 184 0 0 0 95 1109 0 0 1806 63


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 4.0 6.0 6.0


Lane Util. Factor 1.00 1.00 0.95 0.95


Frpb, ped/bikes 0.98 1.00 1.00 0.99


Flpb, ped/bikes 1.00 1.00 1.00 1.00


Frt 0.91 1.00 1.00 0.99


Flt Protected 0.98 0.95 1.00 1.00


Satd. Flow (prot) 1625 1684 3400 3338


Flt Permitted 0.88 0.06 1.00 1.00


Satd. Flow (perm) 1463 110 3400 3338


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 97 0 184 0 0 0 95 1109 0 0 1806 63


RTOR Reduction (vph) 0 73 0 0 0 0 0 0 0 0 2 0


Lane Group Flow (vph) 0 208 0 0 0 0 95 1109 0 0 1867 0


Confl. Peds. (#/hr) 12 12 49 49


Heavy Vehicles (%) 0% 0% 2% 0% 0% 0% 6% 5% 0% 0% 6% 0%


Turn Type Perm Perm pm+pt Perm


Protected Phases 4 8 5 2 6


Permitted Phases 4 8 2 6


Actuated Green, G (s) 18.1 69.9 69.9 60.3


Effective Green, g (s) 18.1 69.9 69.9 60.3


Actuated g/C Ratio 0.18 0.70 0.70 0.60


Clearance Time (s) 6.0 4.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 265 165 2377 2013


v/s Ratio Prot 0.03 c0.33 c0.56


v/s Ratio Perm c0.14 0.37


v/c Ratio 0.79 0.58 0.47 0.93


Uniform Delay, d1 39.1 18.8 6.7 17.9


Progression Factor 1.00 1.87 0.87 0.83


Incremental Delay, d2 14.1 4.3 0.6 8.7


Delay (s) 53.2 39.3 6.4 23.6


Level of Service D D A C


Approach Delay (s) 53.2 0.0 9.0 23.6


Approach LOS D A A C


Intersection Summary


HCM Average Control Delay 20.8 HCM Level of Service C


HCM Volume to Capacity ratio 0.90


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0


Intersection Capacity Utilization 88.1% ICU Level of Service E


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (vph) 86 50 12 957 1226 8


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 0.95 0.95 1.00


Frpb, ped/bikes 0.99 1.00 1.00 1.00 0.92


Flpb, ped/bikes 1.00 0.99 1.00 1.00 1.00


Frt 0.95 1.00 1.00 1.00 0.85


Flt Protected 0.97 0.95 1.00 1.00 1.00


Satd. Flow (prot) 1702 1771 3400 3305 1469


Flt Permitted 0.97 0.21 1.00 1.00 1.00


Satd. Flow (perm) 1702 385 3400 3305 1469


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 86 50 12 957 1226 8


RTOR Reduction (vph) 23 0 0 0 0 1


Lane Group Flow (vph) 113 0 12 957 1226 7


Confl. Peds. (#/hr) 3 10 16 16


Heavy Vehicles (%) 1% 0% 0% 5% 8% 0%


Turn Type Perm Perm


Protected Phases 4 2 6


Permitted Phases 2 6


Actuated Green, G (s) 11.9 76.1 76.1 76.1 76.1


Effective Green, g (s) 11.9 76.1 76.1 76.1 76.1


Actuated g/C Ratio 0.12 0.76 0.76 0.76 0.76


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 203 293 2587 2515 1118


v/s Ratio Prot c0.07 0.28 c0.37


v/s Ratio Perm 0.03 0.00


v/c Ratio 0.56 0.04 0.37 0.49 0.01


Uniform Delay, d1 41.6 2.9 4.0 4.5 2.9


Progression Factor 1.00 0.65 0.58 1.07 1.16


Incremental Delay, d2 3.3 0.2 0.4 0.6 0.0


Delay (s) 44.9 2.2 2.7 5.5 3.3


Level of Service D A A A A


Approach Delay (s) 44.9 2.7 5.5


Approach LOS D A A


Intersection Summary


HCM Average Control Delay 6.6 HCM Level of Service A


HCM Volume to Capacity ratio 0.50


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 53.8% ICU Level of Service A


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (vph) 27 43 23 1578 1178 19


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 0.95 0.95


Frpb, ped/bikes 0.98 1.00 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 1.00


Frt 0.92 1.00 1.00 1.00


Flt Protected 0.98 0.95 1.00 1.00


Satd. Flow (prot) 1665 1784 3368 3362


Flt Permitted 0.98 0.22 1.00 1.00


Satd. Flow (perm) 1665 421 3368 3362


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 27 43 23 1578 1178 19


RTOR Reduction (vph) 40 0 0 0 1 0


Lane Group Flow (vph) 30 0 23 1578 1196 0


Confl. Peds. (#/hr) 11 6 1 1


Heavy Vehicles (%) 0% 0% 0% 6% 6% 0%


Turn Type Perm


Protected Phases 4 2 6


Permitted Phases 2


Actuated Green, G (s) 6.4 81.6 81.6 81.6


Effective Green, g (s) 6.4 81.6 81.6 81.6


Actuated g/C Ratio 0.06 0.82 0.82 0.82


Clearance Time (s) 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 107 344 2748 2743


v/s Ratio Prot c0.02 c0.47 0.36


v/s Ratio Perm 0.05


v/c Ratio 0.28 0.07 0.57 0.44


Uniform Delay, d1 44.6 1.8 3.2 2.6


Progression Factor 1.00 0.64 0.64 1.00


Incremental Delay, d2 1.4 0.4 0.9 0.5


Delay (s) 46.0 1.5 2.9 3.1


Level of Service D A A A


Approach Delay (s) 46.0 2.9 3.1


Approach LOS D A A


Intersection Summary


HCM Average Control Delay 4.0 HCM Level of Service A


HCM Volume to Capacity ratio 0.55


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 59.4% ICU Level of Service B


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (veh/h) 15 55 33 1535 1343 13


Sign Control Stop Free Free


Grade 0% 0% 0%


Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00


Hourly flow rate (vph) 15 55 33 1535 1343 13


Pedestrians 32


Lane Width (m) 3.5


Walking Speed (m/s) 1.2


Percent Blockage 3


Right turn flare (veh)


Median type TWLTL TWLTL


Median storage veh) 2 2


Upstream signal (m) 201 231


pX, platoon unblocked 0.88 0.79 0.79


vC, conflicting volume 2208 704 1388


vC1, stage 1 conf vol 1375


vC2, stage 2 conf vol 834


vCu, unblocked vol 1217 97 962


tC, single (s) 6.8 6.9 4.3


tC, 2 stage (s) 5.8


tF (s) 3.5 3.3 2.3


p0 queue free % 94 92 94


cM capacity (veh/h) 249 729 512


Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3


Volume Total 70 33 768 768 672 672 13


Volume Left 15 33 0 0 0 0 0


Volume Right 55 0 0 0 0 0 13


cSH 516 512 1700 1700 1700 1700 1700


Volume to Capacity 0.14 0.06 0.45 0.45 0.40 0.40 0.01


Queue Length 95th (m) 3.6 1.6 0.0 0.0 0.0 0.0 0.0


Control Delay (s) 13.1 12.5 0.0 0.0 0.0 0.0 0.0


Lane LOS B B


Approach Delay (s) 13.1 0.3 0.0


Approach LOS B


Intersection Summary


Average Delay 0.4


Intersection Capacity Utilization 53.3% ICU Level of Service A


Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (vph) 57 110 40 1647 1104 22


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 1.00 0.95 0.95


Frpb, ped/bikes 1.00 0.97 1.00 1.00 0.99


Flpb, ped/bikes 1.00 1.00 0.94 1.00 1.00


Frt 1.00 0.85 1.00 1.00 1.00


Flt Protected 0.95 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1750 1516 1674 3368 3277


Flt Permitted 0.95 1.00 0.24 1.00 1.00


Satd. Flow (perm) 1750 1516 422 3368 3277


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 57 110 40 1647 1104 22


RTOR Reduction (vph) 0 79 0 0 1 0


Lane Group Flow (vph) 57 31 40 1647 1125 0


Confl. Peds. (#/hr) 8 12 104 104


Heavy Vehicles (%) 2% 2% 0% 6% 8% 0%


Turn Type Perm Perm


Protected Phases 4 2 6


Permitted Phases 4 2


Actuated Green, G (s) 8.8 8.8 79.2 79.2 79.2


Effective Green, g (s) 8.8 8.8 79.2 79.2 79.2


Actuated g/C Ratio 0.09 0.09 0.79 0.79 0.79


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 154 133 334 2667 2595


v/s Ratio Prot c0.03 c0.49 0.34


v/s Ratio Perm 0.02 0.09


v/c Ratio 0.37 0.23 0.12 0.62 0.43


Uniform Delay, d1 43.0 42.4 2.4 4.2 3.3


Progression Factor 1.00 1.00 1.00 1.00 0.56


Incremental Delay, d2 1.5 0.9 0.7 1.1 0.4


Delay (s) 44.5 43.3 3.1 5.3 2.3


Level of Service D D A A A


Approach Delay (s) 43.7 5.3 2.3


Approach LOS D A A


Intersection Summary


HCM Average Control Delay 6.3 HCM Level of Service A


HCM Volume to Capacity ratio 0.59


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 62.7% ICU Level of Service B


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 30 0 8 56 0 26 6 1261 119 52 588 3


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 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 0.99 1.00 1.00 1.00 1.00 1.00 0.96


Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00


Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85


Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1783 1566 1737 1576 1769 3433 1597 1785 3570 1534


Flt Permitted 0.74 1.00 0.74 1.00 0.43 1.00 1.00 0.20 1.00 1.00


Satd. Flow (perm) 1389 1566 1349 1576 801 3433 1597 377 3570 1534


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 30 0 8 56 0 26 6 1261 119 52 588 3


RTOR Reduction (vph) 0 0 7 0 24 0 0 0 13 0 0 1


Lane Group Flow (vph) 0 30 1 56 2 0 6 1261 106 52 588 2


Confl. Peds. (#/hr) 1 6 6 1 8 8


Heavy Vehicles (%) 0% 0% 0% 2% 8% 0% 0% 4% 0% 0% 0% 0%


Turn Type Perm Perm Perm Perm Perm Perm Perm


Protected Phases 4 8 2 6


Permitted Phases 4 4 8 2 2 6 6


Actuated Green, G (s) 8.1 8.1 8.1 8.1 68.9 68.9 68.9 68.9 68.9 68.9


Effective Green, g (s) 8.1 8.1 8.1 8.1 68.9 68.9 68.9 68.9 68.9 68.9


Actuated g/C Ratio 0.09 0.09 0.09 0.09 0.77 0.77 0.77 0.77 0.77 0.77


Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 125 141 121 142 613 2628 1223 289 2733 1174


v/s Ratio Prot 0.00 c0.37 0.16


v/s Ratio Perm 0.02 0.00 c0.04 0.01 0.07 0.14 0.00


v/c Ratio 0.24 0.01 0.46 0.02 0.01 0.48 0.09 0.18 0.22 0.00


Uniform Delay, d1 38.1 37.3 38.9 37.3 2.5 3.9 2.6 2.9 3.0 2.5


Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 1.0 0.0 2.8 0.0 0.0 0.6 0.1 1.4 0.2 0.0


Delay (s) 39.1 37.3 41.7 37.4 2.5 4.5 2.8 4.2 3.1 2.5


Level of Service D D D D A A A A A A


Approach Delay (s) 38.7 40.3 4.4 3.2


Approach LOS D D A A


Intersection Summary


HCM Average Control Delay 6.0 HCM Level of Service A


HCM Volume to Capacity ratio 0.48


Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.0


Intersection Capacity Utilization 64.0% ICU Level of Service C


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (vph) 146 89 17 1310 1229 73


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 0.95 0.95


Frpb, ped/bikes 0.98 1.00 1.00 0.99


Flpb, ped/bikes 1.00 0.99 1.00 1.00


Frt 0.95 1.00 1.00 0.99


Flt Protected 0.97 0.95 1.00 1.00


Satd. Flow (prot) 1691 1770 3466 3329


Flt Permitted 0.97 0.18 1.00 1.00


Satd. Flow (perm) 1691 326 3466 3329


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 146 89 17 1310 1229 73


RTOR Reduction (vph) 24 0 0 0 4 0


Lane Group Flow (vph) 211 0 17 1310 1298 0


Confl. Peds. (#/hr) 40 25 25 25


Heavy Vehicles (%) 1% 0% 0% 3% 6% 1%


Turn Type Perm


Protected Phases 4 2 6


Permitted Phases 2


Actuated Green, G (s) 17.6 70.4 70.4 70.4


Effective Green, g (s) 17.6 70.4 70.4 70.4


Actuated g/C Ratio 0.18 0.70 0.70 0.70


Clearance Time (s) 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 298 230 2440 2344


v/s Ratio Prot c0.12 0.38 c0.39


v/s Ratio Perm 0.05


v/c Ratio 0.71 0.07 0.54 0.55


Uniform Delay, d1 38.8 4.6 7.0 7.2


Progression Factor 1.00 0.71 0.59 0.22


Incremental Delay, d2 7.5 0.5 0.7 0.8


Delay (s) 46.3 3.8 4.8 2.4


Level of Service D A A A


Approach Delay (s) 46.3 4.8 2.4


Approach LOS D A A


Intersection Summary


HCM Average Control Delay 7.1 HCM Level of Service A


HCM Volume to Capacity ratio 0.59


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 64.0% ICU Level of Service C


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (vph) 149 150 61 1305 1260 49


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00


Frpb, ped/bikes 1.00 0.94 1.00 1.00 1.00 0.88


Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00


Frt 1.00 0.85 1.00 1.00 1.00 0.85


Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00


Satd. Flow (prot) 1767 1505 1760 3368 3159 1400


Flt Permitted 0.95 1.00 0.19 1.00 1.00 1.00


Satd. Flow (perm) 1767 1505 360 3368 3159 1400


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 149 150 61 1305 1260 49


RTOR Reduction (vph) 0 63 0 0 0 6


Lane Group Flow (vph) 149 87 61 1305 1260 43


Confl. Peds. (#/hr) 2 31 40 40


Heavy Vehicles (%) 1% 0% 0% 6% 13% 0%


Turn Type Perm Perm Perm


Protected Phases 4 2 6


Permitted Phases 4 2 6


Actuated Green, G (s) 13.7 13.7 74.3 74.3 74.3 74.3


Effective Green, g (s) 13.7 13.7 74.3 74.3 74.3 74.3


Actuated g/C Ratio 0.14 0.14 0.74 0.74 0.74 0.74


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 242 206 267 2502 2347 1040


v/s Ratio Prot c0.08 0.39 c0.40


v/s Ratio Perm 0.06 0.17 0.03


v/c Ratio 0.62 0.42 0.23 0.52 0.54 0.04


Uniform Delay, d1 40.7 39.5 4.0 5.4 5.5 3.4


Progression Factor 1.00 1.00 1.25 1.76 0.66 0.67


Incremental Delay, d2 4.6 1.4 1.7 0.7 0.8 0.1


Delay (s) 45.3 40.9 6.7 10.2 4.4 2.4


Level of Service D D A B A A


Approach Delay (s) 43.1 10.0 4.3


Approach LOS D A A


Intersection Summary


HCM Average Control Delay 10.8 HCM Level of Service B


HCM Volume to Capacity ratio 0.55


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 66.9% ICU Level of Service C


Analysis Period (min) 15


c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Volume (vph) 0 441 1981 49 203 1908


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 5.5 5.5 3.5 5.5


Lane Util. Factor 1.00 0.91 1.00 0.91


Frpb, ped/bikes 1.00 1.00 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 1.00


Frt 0.86 1.00 1.00 1.00


Flt Protected 1.00 1.00 0.95 1.00


Satd. Flow (prot) 1563 4915 1653 4932


Flt Permitted 1.00 1.00 0.05 1.00


Satd. Flow (perm) 1563 4915 92 4932


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 0 441 1981 49 203 1908


RTOR Reduction (vph) 0 217 2 0 0 0


Lane Group Flow (vph) 0 224 2028 0 203 1908


Confl. Peds. (#/hr) 2 2


Heavy Vehicles (%) 0% 4% 4% 0% 8% 4%


Turn Type custom pm+pt


Protected Phases 2 1 6


Permitted Phases 8 6


Actuated Green, G (s) 22.4 78.1 96.6 96.6


Effective Green, g (s) 22.4 78.1 96.6 96.6


Actuated g/C Ratio 0.17 0.60 0.74 0.74


Clearance Time (s) 5.5 5.5 3.5 5.5


Vehicle Extension (s) 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 269 2953 248 3665


v/s Ratio Prot 0.41 c0.09 0.39


v/s Ratio Perm c0.14 c0.51


v/c Ratio 0.83 0.69 0.82 0.52


Uniform Delay, d1 52.0 17.6 37.9 7.0


Progression Factor 1.00 1.00 1.42 0.41


Incremental Delay, d2 19.4 1.3 17.0 0.5


Delay (s) 71.3 19.0 70.7 3.3


Level of Service E B E A


Approach Delay (s) 71.3 19.0 9.8


Approach LOS E B A


Intersection Summary


HCM Average Control Delay 19.8 HCM Level of Service B


HCM Volume to Capacity ratio 0.80


Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.0


Intersection Capacity Utilization 75.8% ICU Level of Service D


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 58 54 47 130 206 90 236 1934 31 40 1663 141


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 7.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0


Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91


Frpb, ped/bikes 1.00 0.98 1.00 0.98 1.00 1.00 1.00 1.00


Flpb, ped/bikes 0.98 1.00 0.98 1.00 1.00 1.00 1.00 1.00


Frt 1.00 0.93 1.00 0.95 1.00 1.00 1.00 0.99


Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1590 1540 1734 1711 1651 4918 1783 4767


Flt Permitted 0.28 1.00 0.69 1.00 0.10 1.00 0.08 1.00


Satd. Flow (perm) 464 1540 1263 1711 168 4918 145 4767


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 58 54 47 130 206 90 236 1934 31 40 1663 141


RTOR Reduction (vph) 0 26 0 0 13 0 0 1 0 0 7 0


Lane Group Flow (vph) 58 75 0 130 283 0 236 1964 0 40 1797 0


Confl. Peds. (#/hr) 31 17 17 31 8 14 14 8


Heavy Vehicles (%) 10% 2% 23% 1% 2% 6% 8% 4% 3% 0% 6% 6%


Turn Type Perm Perm Perm Perm


Protected Phases 4 8 2 6


Permitted Phases 4 8 2 6


Actuated Green, G (s) 25.9 25.9 25.9 25.9 89.1 89.1 89.1 89.1


Effective Green, g (s) 25.9 25.9 25.9 25.9 89.1 89.1 89.1 89.1


Actuated g/C Ratio 0.20 0.20 0.20 0.20 0.69 0.69 0.69 0.69


Clearance Time (s) 7.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 92 307 252 341 115 3371 99 3267


v/s Ratio Prot 0.05 c0.17 0.40 0.38


v/s Ratio Perm 0.12 0.10 c1.41 0.28


v/c Ratio 0.63 0.25 0.52 0.83 2.05 0.58 0.40 0.55


Uniform Delay, d1 47.7 43.8 46.5 49.9 20.4 10.7 8.9 10.3


Progression Factor 1.00 1.00 1.00 1.00 0.86 0.60 1.00 1.00


Incremental Delay, d2 13.2 0.4 1.8 15.6 494.1 0.5 11.8 0.7


Delay (s) 60.9 44.2 48.2 65.6 511.7 7.0 20.7 11.0


Level of Service E D D E F A C B


Approach Delay (s) 50.3 60.3 61.1 11.2


Approach LOS D E E B


Intersection Summary


HCM Average Control Delay 40.8 HCM Level of Service D


HCM Volume to Capacity ratio 1.78


Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0


Intersection Capacity Utilization 99.5% ICU Level of Service F


Analysis Period (min) 15


c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Volume (veh/h) 1 20 2227 6 14 2129


Sign Control Stop Free Free


Grade 0% 0% 0%


Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00


Hourly flow rate (vph) 1 20 2227 6 14 2129


Pedestrians 7


Lane Width (m) 3.5


Walking Speed (m/s) 1.2


Percent Blockage 1


Right turn flare (veh)


Median type None None


Median storage veh)


Upstream signal (m) 258 248


pX, platoon unblocked 0.89 0.79 0.79


vC, conflicting volume 2975 752 2240


vC1, stage 1 conf vol


vC2, stage 2 conf vol


vCu, unblocked vol 1307 0 1638


tC, single (s) 6.8 6.9 4.1


tC, 2 stage (s)


tF (s) 3.5 3.3 2.2


p0 queue free % 99 98 96


cM capacity (veh/h) 130 857 315


Direction, Lane # WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3 SB 4


Volume Total 1 20 891 891 451 14 710 710 710


Volume Left 1 0 0 0 0 14 0 0 0


Volume Right 0 20 0 0 6 0 0 0 0


cSH 130 857 1700 1700 1700 315 1700 1700 1700


Volume to Capacity 0.01 0.02 0.52 0.52 0.27 0.04 0.42 0.42 0.42


Queue Length 95th (m) 0.2 0.5 0.0 0.0 0.0 1.1 0.0 0.0 0.0


Control Delay (s) 33.0 9.3 0.0 0.0 0.0 17.0 0.0 0.0 0.0


Lane LOS D A C


Approach Delay (s) 10.4 0.0 0.1


Approach LOS B


Intersection Summary


Average Delay 0.1


Intersection Capacity Utilization 53.2% ICU Level of Service A


Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 99 694 347 325 1011 130 386 581 407 66 573 109


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 5.5 5.5 4.0 6.0 6.0 6.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95


Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.78 1.00 0.97 1.00 0.99


Flpb, ped/bikes 0.96 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 1.00 0.98


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1523 3336 1491 1748 3466 1190 1764 3158 1709 3364


Flt Permitted 0.21 1.00 1.00 0.22 1.00 1.00 0.23 1.00 0.27 1.00


Satd. Flow (perm) 343 3336 1491 401 3466 1190 426 3158 490 3364


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 99 694 347 325 1011 130 386 581 407 66 573 109


RTOR Reduction (vph) 0 0 174 0 0 26 0 126 0 0 16 0


Lane Group Flow (vph) 99 694 173 325 1011 104 386 862 0 66 666 0


Confl. Peds. (#/hr) 117 25 25 117 39 57 57 39


Heavy Vehicles (%) 12% 7% 3% 2% 3% 4% 1% 4% 2% 3% 1% 12%


Turn Type Perm Perm pm+pt Perm pm+pt Perm


Protected Phases 4 3 8 5 2 6


Permitted Phases 4 4 8 8 2 6


Actuated Green, G (s) 31.0 31.0 31.0 42.5 42.5 42.5 46.0 46.0 32.0 32.0


Effective Green, g (s) 31.0 31.0 31.0 42.5 42.5 42.5 46.0 46.0 32.0 32.0


Actuated g/C Ratio 0.31 0.31 0.31 0.42 0.42 0.42 0.46 0.46 0.32 0.32


Clearance Time (s) 6.0 6.0 6.0 4.0 5.5 5.5 4.0 6.0 6.0 6.0


Lane Grp Cap (vph) 106 1034 462 265 1473 506 330 1453 157 1076


v/s Ratio Prot 0.21 c0.09 0.29 c0.12 0.27 0.20


v/s Ratio Perm 0.29 0.12 c0.44 0.09 c0.42 0.13


v/c Ratio 0.93 0.67 0.37 1.23 0.69 0.21 1.17 0.59 0.42 0.62


Uniform Delay, d1 33.5 30.1 26.9 26.6 23.3 18.1 23.2 20.0 26.7 28.8


Progression Factor 1.37 1.41 2.73 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 67.5 3.2 2.1 130.6 2.6 0.9 104.0 1.8 8.1 2.7


Delay (s) 113.3 45.7 75.7 157.2 26.0 19.0 127.2 21.8 34.8 31.5


Level of Service F D E F C B F C C C


Approach Delay (s) 60.7 54.5 51.4 31.8


Approach LOS E D D C


Intersection Summary


HCM Average Control Delay 51.5 HCM Level of Service D


HCM Volume to Capacity ratio 1.12


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0


Intersection Capacity Utilization 105.2% ICU Level of Service G


Analysis Period (min) 15


c    Critical Lane Group







Downsview Secondary Plan 99: Reiner Road & Wilson Heights Blvd.


Existing Conditions, AM Peak Hour 1/29/2009


HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report


AECOM Page 35


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 0 2 24 123 10 48 12 792 52 27 899 10


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 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95


Frpb, ped/bikes 0.99 0.99 1.00 1.00 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00


Frt 0.88 0.96 1.00 0.99 1.00 1.00


Flt Protected 1.00 0.97 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1622 1739 1783 3464 1778 3528


Flt Permitted 1.00 0.78 0.29 1.00 0.32 1.00


Satd. Flow (perm) 1622 1403 550 3464 595 3528


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 0 2 24 123 10 48 12 792 52 27 899 10


RTOR Reduction (vph) 0 20 0 0 17 0 0 4 0 0 1 0


Lane Group Flow (vph) 0 6 0 0 164 0 12 840 0 27 908 0


Confl. Peds. (#/hr) 6 2 2 6 2 7 7 2


Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 2% 0% 0% 1% 0%


Turn Type Perm Perm Perm Perm


Protected Phases 4 8 2 6


Permitted Phases 4 8 2 6


Actuated Green, G (s) 15.8 15.8 62.2 62.2 62.2 62.2


Effective Green, g (s) 15.8 15.8 62.2 62.2 62.2 62.2


Actuated g/C Ratio 0.18 0.18 0.69 0.69 0.69 0.69


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 285 246 380 2394 411 2438


v/s Ratio Prot 0.00 0.24 c0.26


v/s Ratio Perm c0.12 0.02 0.05


v/c Ratio 0.02 0.67 0.03 0.35 0.07 0.37


Uniform Delay, d1 30.7 34.6 4.4 5.7 4.5 5.8


Progression Factor 1.00 1.00 0.70 0.70 1.00 1.00


Incremental Delay, d2 0.0 6.6 0.1 0.4 0.3 0.4


Delay (s) 30.7 41.3 3.2 4.4 4.8 6.2


Level of Service C D A A A A


Approach Delay (s) 30.7 41.3 4.3 6.2


Approach LOS C D A A


Intersection Summary


HCM Average Control Delay 8.9 HCM Level of Service A


HCM Volume to Capacity ratio 0.43


Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 52.3% ICU Level of Service A


Analysis Period (min) 15


c    Critical Lane Group







Downsview Secondary Plan 102:                  Joel Swirsky Blvd. & Wilson Heights Blvd.


Existing Conditions, AM Peak Hour 1/29/2009


HCM Unsignalized Intersection Capacity Analysis Synchro 7 -  Report


AECOM Page 36


Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Volume (veh/h) 33 56 1426 9 18 1456


Sign Control Stop Free Free


Grade 0% 0% 0%


Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00


Hourly flow rate (vph) 33 56 1426 9 18 1456


Pedestrians 2


Lane Width (m) 3.5


Walking Speed (m/s) 1.2


Percent Blockage 0


Right turn flare (veh)


Median type None None


Median storage veh)


Upstream signal (m) 285


pX, platoon unblocked 0.93


vC, conflicting volume 2196 720 1437


vC1, stage 1 conf vol


vC2, stage 2 conf vol


vCu, unblocked vol 2135 720 1437


tC, single (s) 6.9 6.9 4.1


tC, 2 stage (s)


tF (s) 3.5 3.3 2.2


p0 queue free % 10 85 96


cM capacity (veh/h) 37 375 478


Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2


Volume Total 89 951 484 503 971


Volume Left 33 0 0 18 0


Volume Right 56 0 9 0 0


cSH 85 1700 1700 478 1700


Volume to Capacity 1.05 0.56 0.28 0.04 0.57


Queue Length 95th (m) 45.9 0.0 0.0 0.9 0.0


Control Delay (s) 200.2 0.0 0.0 1.1 0.0


Lane LOS F A


Approach Delay (s) 200.2 0.0 0.4


Approach LOS F


Intersection Summary


Average Delay 6.1


Intersection Capacity Utilization 64.9% ICU Level of Service C


Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 26 13 17 15 26 11 5 569 4 9 437 56


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 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00


Frpb, ped/bikes 0.99 0.99 1.00 1.00 1.00 1.00


Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00


Frt 0.96 0.97 1.00 1.00 1.00 0.98


Flt Protected 0.98 0.99 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1732 1746 1785 1771 1089 1768


Flt Permitted 0.83 0.88 0.48 1.00 0.43 1.00


Satd. Flow (perm) 1464 1564 894 1771 494 1768


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 26 13 17 15 26 11 5 569 4 9 437 56


RTOR Reduction (vph) 0 16 0 0 10 0 0 0 0 0 3 0


Lane Group Flow (vph) 0 40 0 0 42 0 5 573 0 9 490 0


Confl. Peds. (#/hr) 6 2 2 6 4 4


Heavy Vehicles (%) 0% 0% 0% 0% 4% 0% 0% 6% 0% 63% 5% 0%


Turn Type Perm Perm Perm Perm


Protected Phases 4 8 2 6


Permitted Phases 4 8 2 6


Actuated Green, G (s) 6.9 6.9 71.1 71.1 71.1 71.1


Effective Green, g (s) 6.9 6.9 71.1 71.1 71.1 71.1


Actuated g/C Ratio 0.08 0.08 0.79 0.79 0.79 0.79


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 112 120 706 1399 390 1397


v/s Ratio Prot c0.32 0.28


v/s Ratio Perm c0.03 0.03 0.01 0.02


v/c Ratio 0.36 0.35 0.01 0.41 0.02 0.35


Uniform Delay, d1 39.5 39.4 2.0 2.9 2.0 2.7


Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 2.0 1.8 0.0 0.9 0.1 0.7


Delay (s) 41.4 41.2 2.0 3.8 2.1 3.4


Level of Service D D A A A A


Approach Delay (s) 41.4 41.2 3.8 3.4


Approach LOS D D A A


Intersection Summary


HCM Average Control Delay 7.1 HCM Level of Service A


HCM Volume to Capacity ratio 0.40


Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 45.9% ICU Level of Service A


Analysis Period (min) 15


c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Volume (vph) 183 135 1251 98 89 1270


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.5


Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95


Frpb, ped/bikes 1.00 0.95 1.00 0.92 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00


Frt 1.00 0.85 1.00 0.85 1.00 1.00


Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00


Satd. Flow (prot) 1767 1461 3336 1356 1653 3570


Flt Permitted 0.95 1.00 1.00 1.00 0.15 1.00


Satd. Flow (perm) 1767 1461 3336 1356 257 3570


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 183 135 1251 98 89 1270


RTOR Reduction (vph) 0 113 0 23 0 0


Lane Group Flow (vph) 183 22 1251 75 89 1270


Confl. Peds. (#/hr) 26 21 18 18


Heavy Vehicles (%) 1% 4% 7% 8% 8% 0%


Turn Type Perm Perm pm+pt


Protected Phases 8 2 1 6


Permitted Phases 8 2 6


Actuated Green, G (s) 15.6 15.6 60.6 60.6 72.9 72.9


Effective Green, g (s) 15.6 15.6 60.6 60.6 72.9 72.9


Actuated g/C Ratio 0.16 0.16 0.61 0.61 0.73 0.73


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.5


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 276 228 2022 822 268 2603


v/s Ratio Prot c0.10 c0.37 0.02 c0.36


v/s Ratio Perm 0.01 0.06 0.22


v/c Ratio 0.66 0.10 0.62 0.09 0.33 0.49


Uniform Delay, d1 39.7 36.2 12.4 8.2 7.2 5.7


Progression Factor 1.00 1.00 0.43 0.12 1.00 1.00


Incremental Delay, d2 5.9 0.2 1.3 0.2 0.7 0.7


Delay (s) 45.6 36.3 6.6 1.2 8.0 6.4


Level of Service D D A A A A


Approach Delay (s) 41.7 6.2 6.5


Approach LOS D A A


Intersection Summary


HCM Average Control Delay 10.0 HCM Level of Service B


HCM Volume to Capacity ratio 0.64


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.5


Intersection Capacity Utilization 66.7% ICU Level of Service C


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 53 1133 9 5 833 35 2 0 2 20 0 30


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 6.0 6.0 6.0


Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00


Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 0.98


Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 1.00


Frt 1.00 1.00 0.99 0.93 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.98 0.95 1.00


Satd. Flow (prot) 1715 3334 3289 1656 1470 1466


Flt Permitted 0.25 1.00 0.95 0.98 0.76 1.00


Satd. Flow (perm) 444 3334 3120 1656 1168 1466


Peak-hour factor, PHF 1.00 1.00 0.92 0.92 1.00 1.00 0.92 0.92 0.92 1.00 0.92 1.00


Adj. Flow (vph) 53 1133 10 5 833 35 2 0 2 20 0 30


RTOR Reduction (vph) 0 1 0 0 4 0 0 1 0 0 0 18


Lane Group Flow (vph) 53 1142 0 0 869 0 0 3 0 20 0 12


Confl. Peds. (#/hr) 1 1 4 30 30 4


Heavy Vehicles (%) 4% 7% 0% 0% 8% 3% 0% 0% 0% 16% 0% 7%


Turn Type Perm Perm Perm custom custom


Protected Phases 4 8 2


Permitted Phases 4 8 2 6 6


Actuated Green, G (s) 54.0 54.0 54.0 44.0 44.0 44.0


Effective Green, g (s) 54.0 54.0 54.0 44.0 44.0 44.0


Actuated g/C Ratio 0.49 0.49 0.49 0.40 0.40 0.40


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 218 1637 1532 662 467 586


v/s Ratio Prot c0.34


v/s Ratio Perm 0.12 0.28 0.00 c0.02 0.01


v/c Ratio 0.24 0.70 0.57 0.00 0.04 0.02


Uniform Delay, d1 16.2 21.7 19.8 19.8 20.1 20.0


Progression Factor 0.75 0.93 1.00 1.00 1.00 1.00


Incremental Delay, d2 0.5 1.1 0.5 0.0 0.2 0.1


Delay (s) 12.6 21.4 20.2 19.8 20.3 20.0


Level of Service B C C B C C


Approach Delay (s) 21.0 20.2 19.8 20.1


Approach LOS C C B C


Intersection Summary


HCM Average Control Delay 20.6 HCM Level of Service C


HCM Volume to Capacity ratio 0.40


Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 76.0% ICU Level of Service D


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 12 976 304 228 1217 4 233 1 161 68 0 39


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00


Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 1.00 0.99 0.98


Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00


Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95


Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.97


Satd. Flow (prot) 1619 3433 1426 1480 3464 1424 1357 1699


Flt Permitted 0.17 1.00 1.00 0.24 1.00 0.67 1.00 0.63


Satd. Flow (perm) 286 3433 1426 381 3464 1003 1357 1110


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 12 976 304 228 1217 4 233 1 161 68 0 39


RTOR Reduction (vph) 0 0 119 0 0 0 0 0 95 0 20 0


Lane Group Flow (vph) 12 976 185 228 1221 0 0 234 66 0 87 0


Confl. Peds. (#/hr) 8 10 10 8 27 2 2 27


Heavy Vehicles (%) 10% 4% 7% 20% 3% 0% 22% 0% 16% 0% 0% 0%


Turn Type Perm Perm Perm Perm Perm Perm


Protected Phases 4 8 2 6


Permitted Phases 4 4 8 2 2 6


Actuated Green, G (s) 60.7 60.7 60.7 60.7 60.7 28.3 28.3 28.3


Effective Green, g (s) 60.7 60.7 60.7 60.7 60.7 28.3 28.3 28.3


Actuated g/C Ratio 0.61 0.61 0.61 0.61 0.61 0.28 0.28 0.28


Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 174 2084 866 231 2103 284 384 314


v/s Ratio Prot 0.28 0.35


v/s Ratio Perm 0.04 0.13 c0.60 c0.23 0.05 0.08


v/c Ratio 0.07 0.47 0.21 0.99 0.58 0.82 0.17 0.28


Uniform Delay, d1 8.1 10.8 8.9 19.3 11.9 33.5 27.0 27.9


Progression Factor 1.00 1.00 1.00 1.02 0.89 1.00 1.00 1.00


Incremental Delay, d2 0.2 0.2 0.1 41.0 0.2 23.0 1.0 2.2


Delay (s) 8.2 11.0 9.0 60.6 10.9 56.5 28.0 30.1


Level of Service A B A E B E C C


Approach Delay (s) 10.5 18.7 44.9 30.1


Approach LOS B B D C


Intersection Summary


HCM Average Control Delay 19.0 HCM Level of Service B


HCM Volume to Capacity ratio 0.93


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.0


Intersection Capacity Utilization 77.4% ICU Level of Service D


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (vph) 72 106 80 1997 1851 67


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 1.00 0.91 0.91


Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00


Frt 1.00 0.85 1.00 1.00 0.99


Flt Protected 0.95 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1733 1431 1698 4932 4851


Flt Permitted 0.95 1.00 0.10 1.00 1.00


Satd. Flow (perm) 1733 1431 180 4932 4851


Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00


Adj. Flow (vph) 72 106 80 1997 1851 67


RTOR Reduction (vph) 0 8 0 0 5 0


Lane Group Flow (vph) 72 98 80 1997 1913 0


Confl. Peds. (#/hr) 26 2 12 12


Heavy Vehicles (%) 3% 10% 5% 4% 5% 6%


Turn Type Perm Perm


Protected Phases 4 2 6


Permitted Phases 4 2


Actuated Green, G (s) 8.3 8.3 39.7 39.7 39.7


Effective Green, g (s) 8.3 8.3 39.7 39.7 39.7


Actuated g/C Ratio 0.14 0.14 0.66 0.66 0.66


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 240 198 119 3263 3210


v/s Ratio Prot 0.04 0.40 0.39


v/s Ratio Perm c0.07 c0.44


v/c Ratio 0.30 0.50 0.67 0.61 0.60


Uniform Delay, d1 23.2 23.9 6.2 5.8 5.7


Progression Factor 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 0.7 2.0 26.3 0.9 0.8


Delay (s) 23.9 25.9 32.5 6.6 6.5


Level of Service C C C A A


Approach Delay (s) 25.1 7.6 6.5


Approach LOS C A A


Intersection Summary


HCM Average Control Delay 7.9 HCM Level of Service A


HCM Volume to Capacity ratio 0.64


Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 61.3% ICU Level of Service B


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 126 783 201 340 978 268 289 1187 270 266 1397 61


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 5.5 10.0 7.0 5.5 7.0 4.0 4.0 7.0 4.0 7.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 0.91


Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 0.90 1.00 0.99 1.00 0.99


Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.99


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1747 3433 1438 1730 3466 1363 1732 4693 1733 4915


Flt Permitted 0.13 1.00 1.00 0.14 1.00 1.00 0.11 1.00 0.11 1.00


Satd. Flow (perm) 237 3433 1438 255 3466 1363 208 4693 208 4915


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) 133 824 212 358 1029 282 304 1249 284 280 1471 64


RTOR Reduction (vph) 0 0 3 0 0 9 0 33 0 0 4 0


Lane Group Flow (vph) 133 824 209 358 1029 273 304 1500 0 280 1531 0


Confl. Peds. (#/hr) 115 86 86 115 148 52 52 148


Heavy Vehicles (%) 2% 4% 2% 3% 3% 5% 3% 4% 9% 3% 3% 2%


Turn Type pm+pt pm+ov pm+pt pm+ov pm+pt pm+pt


Protected Phases 7 4 5 3 8 1 5 2 1 6


Permitted Phases 4 4 8 8 2 6


Actuated Green, G (s) 35.5 31.0 41.0 47.0 37.0 47.0 45.0 35.0 45.0 35.0


Effective Green, g (s) 35.5 28.0 35.0 47.0 37.0 47.0 45.0 35.0 45.0 35.0


Actuated g/C Ratio 0.32 0.25 0.32 0.43 0.34 0.43 0.41 0.32 0.41 0.32


Clearance Time (s) 5.5 7.0 4.0 5.5 7.0 4.0 4.0 7.0 4.0 7.0


Lane Grp Cap (vph) 138 874 458 250 1166 582 224 1493 224 1564


v/s Ratio Prot 0.04 0.24 0.03 c0.14 0.30 0.04 c0.12 0.32 0.11 0.31


v/s Ratio Perm 0.27 0.12 c0.48 0.16 c0.43 0.40


v/c Ratio 0.96 0.94 0.46 1.43 0.88 0.47 1.36 1.00 1.25 0.98


Uniform Delay, d1 34.0 40.2 29.9 24.9 34.4 22.6 28.1 37.5 28.1 37.1


Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 67.5 19.4 3.2 215.9 9.8 2.7 187.0 24.4 143.9 18.3


Delay (s) 101.5 59.6 33.1 240.8 44.2 25.3 215.1 61.9 172.0 55.4


Level of Service F E C F D C F E F E


Approach Delay (s) 59.6 83.2 87.2 73.4


Approach LOS E F F E


Intersection Summary


HCM Average Control Delay 77.3 HCM Level of Service E


HCM Volume to Capacity ratio 1.29


Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.5


Intersection Capacity Utilization 111.4% ICU Level of Service H


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 119 692 162 174 962 206 148 918 193 95 1317 162


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 7.0 7.0 7.0 4.0 7.0 7.0 4.0 6.0 4.0 6.0 6.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00


Frpb, ped/bikes 1.00 1.00 0.90 1.00 1.00 0.92 1.00 0.99 1.00 1.00 0.88


Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1692 3245 1402 1679 3336 1434 1684 3223 1733 3433 1359


Flt Permitted 0.19 1.00 1.00 0.18 1.00 1.00 0.10 1.00 0.10 1.00 1.00


Satd. Flow (perm) 331 3245 1402 315 3336 1434 169 3223 174 3433 1359


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) 125 728 171 183 1013 217 156 966 203 100 1386 171


RTOR Reduction (vph) 0 0 68 0 0 113 0 16 0 0 0 34


Lane Group Flow (vph) 125 728 103 183 1013 104 156 1153 0 100 1386 137


Confl. Peds. (#/hr) 56 65 65 56 86 49 49 86


Heavy Vehicles (%) 4% 10% 3% 6% 7% 2% 6% 7% 4% 3% 4% 3%


Turn Type Perm Perm pm+pt Perm pm+pt pm+pt Perm


Protected Phases 4 3 8 5 2 1 6


Permitted Phases 4 4 8 8 2 6 6


Actuated Green, G (s) 31.0 31.0 31.0 42.0 42.0 42.0 51.0 42.0 51.0 42.0 42.0


Effective Green, g (s) 31.0 31.0 31.0 42.0 42.0 42.0 51.0 42.0 51.0 42.0 42.0


Actuated g/C Ratio 0.28 0.28 0.28 0.38 0.38 0.38 0.46 0.38 0.46 0.38 0.38


Clearance Time (s) 7.0 7.0 7.0 4.0 7.0 7.0 4.0 6.0 4.0 6.0 6.0


Lane Grp Cap (vph) 93 915 395 207 1274 548 202 1231 208 1311 519


v/s Ratio Prot 0.22 0.06 c0.30 c0.06 0.36 0.04 c0.40


v/s Ratio Perm c0.38 0.07 0.28 0.07 0.29 0.18 0.10


v/c Ratio 1.34 0.80 0.26 0.88 0.80 0.19 0.77 0.94 0.48 1.06 0.26


Uniform Delay, d1 39.5 36.6 30.6 28.3 30.2 22.7 24.6 32.7 21.5 34.0 23.4


Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 210.5 7.1 1.6 38.3 5.2 0.8 24.4 14.4 7.8 41.5 1.2


Delay (s) 250.0 43.7 32.2 66.6 35.4 23.4 49.0 47.1 29.3 75.5 24.6


Level of Service F D C E D C D D C E C


Approach Delay (s) 66.9 37.6 47.3 67.4


Approach LOS E D D E


Intersection Summary


HCM Average Control Delay 54.6 HCM Level of Service D


HCM Volume to Capacity ratio 1.16


Actuated Cycle Length (s) 110.0 Sum of lost time (s) 24.0


Intersection Capacity Utilization 97.8% ICU Level of Service F


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (veh/h) 99 1490 4 0 1660 17 2 0 3 4 0 129


Sign Control Free Free Stop Stop


Grade 0% 0% 0% 0%


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


Hourly flow rate (vph) 104 1568 4 0 1747 18 2 0 3 4 0 136


Pedestrians 1 7 44 4


Lane Width (m) 3.5 3.5 3.5 3.5


Walking Speed (m/s) 1.2 1.2 1.2 1.2


Percent Blockage 0 1 4 0


Right turn flare (veh)


Median type TWLTL None


Median storage veh) 2


Upstream signal (m) 305


pX, platoon unblocked 0.71 0.71 0.71 0.71 0.71 0.71


vC, conflicting volume 1769 1617 2831 3590 835 2754 3576 879


vC1, stage 1 conf vol 1821 1821 1751 1751


vC2, stage 2 conf vol 1010 1769 1003 1825


vCu, unblocked vol 1274 1617 2763 3828 835 2655 3808 25


tC, single (s) 4.5 4.1 7.5 6.5 6.9 7.5 6.5 7.0


tC, 2 stage (s) 6.5 5.5 6.5 5.5


tF (s) 2.4 2.2 3.5 4.0 3.3 3.5 4.0 3.4


p0 queue free % 68 100 96 100 99 96 100 82


cM capacity (veh/h) 328 394 52 49 302 100 72 736


Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1 SB 2


Volume Total 104 784 784 4 0 874 874 18 5 4 136


Volume Left 104 0 0 0 0 0 0 0 2 4 0


Volume Right 0 0 0 4 0 0 0 18 3 0 136


cSH 328 1700 1700 1700 1700 1700 1700 1700 103 100 736


Volume to Capacity 0.32 0.46 0.46 0.00 0.00 0.51 0.51 0.01 0.05 0.04 0.18


Queue Length 95th (m) 10.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 1.0 5.1


Control Delay (s) 21.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 41.8 42.7 11.0


Lane LOS C E E B


Approach Delay (s) 1.3 0.0 41.8 12.0


Approach LOS E B


Intersection Summary


Average Delay 1.1


Intersection Capacity Utilization 69.6% ICU Level of Service C


Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 19 838 330 398 1113 78 391 201 419 180 242 22


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95


Frpb, ped/bikes 1.00 1.00 0.90 1.00 0.99 1.00 1.00 0.97 1.00


Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99


Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 0.99


Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98


Satd. Flow (prot) 1733 3433 1199 1698 3383 1732 1879 1543 3389


Flt Permitted 0.18 1.00 1.00 0.11 1.00 0.32 1.00 1.00 0.75


Satd. Flow (perm) 333 3433 1199 199 3383 592 1879 1543 2592


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) 20 882 347 419 1172 82 412 212 441 189 255 23


RTOR Reduction (vph) 0 0 183 0 5 0 0 0 2 0 4 0


Lane Group Flow (vph) 20 882 164 419 1249 0 412 212 439 0 463 0


Confl. Peds. (#/hr) 32 78 78 32 79 31 31 79


Heavy Vehicles (%) 2% 4% 20% 5% 4% 3% 2% 0% 0% 1% 1% 0%


Turn Type Perm Perm pm+pt pm+pt pm+ov Perm


Protected Phases 4 3 8 5 2 3 6


Permitted Phases 4 4 8 2 2 6


Actuated Green, G (s) 29.0 29.0 29.0 51.0 51.0 45.0 45.0 60.0 31.0


Effective Green, g (s) 29.0 29.0 29.0 51.0 51.0 45.0 45.0 60.0 31.0


Actuated g/C Ratio 0.26 0.26 0.26 0.46 0.46 0.41 0.41 0.55 0.28


Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 88 905 316 297 1568 315 769 940 730


v/s Ratio Prot 0.26 c0.19 0.37 c0.08 0.11 0.06


v/s Ratio Perm 0.06 0.14 c0.46 c0.45 0.22 0.18


v/c Ratio 0.23 0.97 0.52 1.41 0.80 1.31 0.28 0.47 0.63


Uniform Delay, d1 31.7 40.1 34.5 32.1 25.1 32.2 21.6 15.2 34.5


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 23.7 1.4 203.7 2.9 159.6 0.9 0.4 4.2


Delay (s) 33.0 63.8 36.0 235.8 28.0 191.8 22.5 15.6 38.7


Level of Service C E D F C F C B D


Approach Delay (s) 55.6 80.0 85.2 38.7


Approach LOS E F F D


Intersection Summary


HCM Average Control Delay 70.1 HCM Level of Service E


HCM Volume to Capacity ratio 1.27


Actuated Cycle Length (s) 110.0 Sum of lost time (s) 14.0


Intersection Capacity Utilization 119.5% ICU Level of Service H


Analysis Period (min) 15


c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Volume (veh/h) 13 4 1839 18 16 1534


Sign Control Stop Free Free


Grade 0% 0% 0%


Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95


Hourly flow rate (vph) 14 4 1936 19 17 1615


Pedestrians


Lane Width (m)


Walking Speed (m/s)


Percent Blockage


Right turn flare (veh)


Median type TWLTL TWLTL


Median storage veh) 2 2


Upstream signal (m) 119 264


pX, platoon unblocked 0.70 0.60 0.60


vC, conflicting volume 2786 977 1955


vC1, stage 1 conf vol 1945


vC2, stage 2 conf vol 841


vCu, unblocked vol 1358 0 1254


tC, single (s) 6.8 6.9 4.1


tC, 2 stage (s) 5.8


tF (s) 3.5 3.3 2.2


p0 queue free % 90 99 95


cM capacity (veh/h) 138 649 330


Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3


Volume Total 18 1291 664 17 807 807


Volume Left 14 0 0 17 0 0


Volume Right 4 0 19 0 0 0


cSH 169 1700 1700 330 1700 1700


Volume to Capacity 0.11 0.76 0.39 0.05 0.47 0.47


Queue Length 95th (m) 2.6 0.0 0.0 1.2 0.0 0.0


Control Delay (s) 28.8 0.0 0.0 16.5 0.0 0.0


Lane LOS D C


Approach Delay (s) 28.8 0.0 0.2


Approach LOS D


Intersection Summary


Average Delay 0.2


Intersection Capacity Utilization 61.4% ICU Level of Service B


Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 872 35 48 31 8 94 54 1273 15 73 1810 88


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 6.0 7.0 7.0 7.0 7.0 7.0


Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00


Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00 0.93


Flpb, ped/bikes 1.00 1.00 0.91 1.00 1.00 1.00 1.00 1.00 1.00


Frt 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00 0.85


Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1684 1600 1523 1589 1638 3395 1785 3433 1192


Flt Permitted 0.69 1.00 0.70 1.00 0.12 1.00 0.12 1.00 1.00


Satd. Flow (perm) 1219 1600 1122 1589 203 3395 221 3433 1192


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) 918 37 51 33 8 99 57 1340 16 77 1905 93


RTOR Reduction (vph) 0 1 0 0 8 0 0 1 0 0 0 12


Lane Group Flow (vph) 918 87 0 33 99 0 57 1355 0 77 1905 81


Confl. Peds. (#/hr) 41 41 29 8 8 29


Heavy Vehicles (%) 6% 0% 8% 7% 0% 2% 9% 5% 0% 0% 4% 25%


Turn Type Perm Perm Perm Perm Perm


Protected Phases 6 2 4 8


Permitted Phases 6 2 4 8 8


Actuated Green, G (s) 33.0 33.0 33.0 33.0 34.0 34.0 34.0 34.0 34.0


Effective Green, g (s) 33.0 33.0 33.0 33.0 34.0 34.0 34.0 34.0 34.0


Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.42 0.42 0.42 0.42 0.42


Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 503 660 463 655 86 1443 94 1459 507


v/s Ratio Prot 0.05 0.06 0.40 c0.55


v/s Ratio Perm c0.75 0.03 0.28 0.35 0.07


v/c Ratio 1.83 0.13 0.07 0.15 0.66 0.94 0.82 1.31 0.16


Uniform Delay, d1 23.5 14.6 14.2 14.7 18.4 22.0 20.3 23.0 14.2


Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.08 1.04 1.31


Incremental Delay, d2 379.0 0.1 0.3 0.5 17.6 11.9 5.1 138.0 0.0


Delay (s) 402.5 14.7 14.5 15.2 36.0 33.9 27.1 161.9 18.6


Level of Service F B B B D C C F B


Approach Delay (s) 368.6 15.0 34.0 150.5


Approach LOS F B C F


Intersection Summary


HCM Average Control Delay 158.2 HCM Level of Service F


HCM Volume to Capacity ratio 1.56


Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0


Intersection Capacity Utilization 125.0% ICU Level of Service H


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 344 3 21 32 14 79 12 1805 6 31 1390 74


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 7.0 7.0 7.0 7.0 7.0 7.0


Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00


Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 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


Frt 0.99 0.92 1.00 1.00 0.85 1.00 1.00 0.85


Flt Protected 0.96 0.99 0.95 1.00 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1766 1662 1785 3336 1459 1785 3368 1549


Flt Permitted 0.67 0.88 0.09 1.00 1.00 0.08 1.00 1.00


Satd. Flow (perm) 1238 1473 166 3336 1459 157 3368 1549


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) 362 3 22 34 15 83 13 1900 6 33 1463 78


RTOR Reduction (vph) 0 3 0 0 5 0 0 0 1 0 0 17


Lane Group Flow (vph) 0 384 0 0 127 0 13 1900 5 33 1463 61


Confl. Peds. (#/hr) 6 15 15 6 4 1 1 4


Heavy Vehicles (%) 0% 0% 0% 4% 0% 0% 0% 7% 7% 0% 6% 0%


Turn Type Perm Perm Perm Perm Perm Perm


Protected Phases 4 8 2 6


Permitted Phases 4 8 2 2 6 6


Actuated Green, G (s) 29.0 29.0 48.0 48.0 48.0 48.0 48.0 48.0


Effective Green, g (s) 29.0 29.0 48.0 48.0 48.0 48.0 48.0 48.0


Actuated g/C Ratio 0.32 0.32 0.53 0.53 0.53 0.53 0.53 0.53


Clearance Time (s) 6.0 6.0 7.0 7.0 7.0 7.0 7.0 7.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 399 475 89 1779 778 84 1796 826


v/s Ratio Prot c0.57 0.43


v/s Ratio Perm c0.31 0.09 0.08 0.00 0.21 0.04


v/c Ratio 0.96 0.27 0.15 1.07 0.01 0.39 0.81 0.07


Uniform Delay, d1 30.0 22.6 10.6 21.0 9.8 12.4 17.3 10.2


Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 35.3 0.3 3.4 42.1 0.0 13.2 4.2 0.2


Delay (s) 65.3 22.9 14.1 63.1 9.8 25.6 21.5 10.4


Level of Service E C B E A C C B


Approach Delay (s) 65.3 22.9 62.6 21.1


Approach LOS E C E C


Intersection Summary


HCM Average Control Delay 45.3 HCM Level of Service D


HCM Volume to Capacity ratio 1.03


Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.0


Intersection Capacity Utilization 88.0% ICU Level of Service E


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR


Lane Configurations


Volume (vph) 146 969 1602 163 298 342


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 0.95 0.95 1.00 1.00


Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.85


Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00


Frt 1.00 1.00 0.99 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.95 1.00


Satd. Flow (prot) 1700 3336 3270 1668 1276


Flt Permitted 0.09 1.00 1.00 0.95 1.00


Satd. Flow (perm) 152 3336 3270 1668 1276


Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95


Adj. Flow (vph) 154 1020 1686 172 314 360


RTOR Reduction (vph) 0 0 10 0 0 70


Lane Group Flow (vph) 154 1020 1848 0 314 290


Confl. Peds. (#/hr) 73 73 3 102


Heavy Vehicles (%) 5% 7% 5% 6% 7% 6%


Turn Type pm+pt Perm


Protected Phases 7 4 8 6


Permitted Phases 4 6


Actuated Green, G (s) 51.0 51.0 41.0 17.0 17.0


Effective Green, g (s) 51.0 51.0 41.0 17.0 17.0


Actuated g/C Ratio 0.64 0.64 0.51 0.21 0.21


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 174 2127 1676 354 271


v/s Ratio Prot c0.04 0.31 c0.57 0.19


v/s Ratio Perm 0.52 c0.23


v/c Ratio 0.89 0.48 1.10 0.89 1.07


Uniform Delay, d1 18.6 7.6 19.5 30.6 31.5


Progression Factor 1.56 0.98 1.00 1.07 1.12


Incremental Delay, d2 5.3 0.0 55.8 23.8 70.8


Delay (s) 34.3 7.4 75.3 56.5 106.1


Level of Service C A E E F


Approach Delay (s) 11.0 75.3 83.0


Approach LOS B E F


Intersection Summary


HCM Average Control Delay 56.3 HCM Level of Service E


HCM Volume to Capacity ratio 1.08


Actuated Cycle Length (s) 80.0 Sum of lost time (s) 18.0


Intersection Capacity Utilization 89.5% ICU Level of Service E


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 117 1147 222 176 888 233 213 872 188 256 991 56


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 5.0 6.0 6.0 4.0 4.0 4.0 4.0 6.0 6.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00


Frpb, ped/bikes 1.00 1.00 0.80 1.00 1.00 0.81 1.00 1.00 0.89 1.00 1.00 0.67


Flpb, ped/bikes 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1638 3400 1225 1716 3400 1186 1590 3400 1361 1681 3336 945


Flt Permitted 0.25 1.00 1.00 0.10 1.00 1.00 0.10 1.00 1.00 0.13 1.00 1.00


Satd. Flow (perm) 437 3400 1225 176 3400 1186 172 3400 1361 222 3336 945


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) 123 1207 234 185 935 245 224 918 198 269 1043 59


RTOR Reduction (vph) 0 0 44 0 0 102 0 0 8 0 0 11


Lane Group Flow (vph) 123 1207 190 185 935 143 224 918 190 269 1043 48


Confl. Peds. (#/hr) 199 212 212 199 418 111 111 418


Heavy Vehicles (%) 4% 5% 4% 4% 5% 9% 12% 5% 5% 6% 7% 13%


Turn Type Perm Perm pm+pt Perm pm+pt pm+ov pm+pt Perm


Protected Phases 4 3 8 5 2 3 1 6


Permitted Phases 4 4 8 8 2 2 6 6


Actuated Green, G (s) 37.0 37.0 37.0 48.0 48.0 48.0 48.0 39.0 46.0 46.0 37.0 37.0


Effective Green, g (s) 37.0 37.0 37.0 47.0 48.0 48.0 48.0 39.0 46.0 46.0 37.0 37.0


Actuated g/C Ratio 0.34 0.34 0.34 0.43 0.44 0.44 0.44 0.35 0.42 0.42 0.34 0.34


Clearance Time (s) 6.0 6.0 6.0 4.0 6.0 6.0 4.0 4.0 4.0 4.0 6.0 6.0


Lane Grp Cap (vph) 147 1144 412 159 1484 518 191 1205 619 212 1122 318


v/s Ratio Prot 0.36 c0.06 0.28 0.10 0.27 0.02 c0.10 0.31


v/s Ratio Perm 0.28 0.16 c0.43 0.12 0.42 0.12 c0.43 0.05


v/c Ratio 0.84 1.06 0.46 1.16 0.63 0.28 1.17 0.76 0.31 1.27 0.93 0.15


Uniform Delay, d1 33.7 36.5 28.7 28.3 24.1 19.9 27.3 31.4 21.4 25.4 35.2 25.5


Progression 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


Incremental Delay, d2 40.5 42.4 3.7 122.1 2.0 1.3 119.4 4.6 1.3 152.7 14.5 1.0


Delay (s) 74.2 78.9 32.4 150.4 26.1 21.2 146.7 36.0 22.6 178.2 49.8 26.5


Level of Service E E C F C C F D C F D C


Approach Delay (s) 71.6 42.1 52.5 74.0


Approach LOS E D D E


Intersection Summary


HCM Average Control Delay 60.5 HCM Level of Service E


HCM Volume to Capacity ratio 1.14


Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0


Intersection Capacity Utilization 98.2% ICU Level of Service F


Analysis Period (min) 15


c    Critical Lane Group







Downsview Secondary Plan 13: Sheppard Avenue W & Allen Road


Existing Conditions,  PM Peak Hour 1/29/2009


HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report


AECOM Page 10


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 77 1292 1131 137 786 148 204 1824 286 299 1830 36


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 7.0 7.0 7.0 4.0 7.0 7.0 4.0 8.0 4.0 8.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 0.91


Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.89 1.00 1.00 1.00 1.00


Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1684 3368 1518 1767 3216 1385 1750 4874 1785 5060


Flt Permitted 0.29 1.00 1.00 0.08 1.00 1.00 0.09 1.00 0.09 1.00


Satd. Flow (perm) 522 3368 1518 146 3216 1385 167 4874 163 5060


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) 81 1360 1191 144 827 156 215 1920 301 315 1926 38


RTOR Reduction (vph) 0 0 103 0 0 88 0 17 0 0 1 0


Lane Group Flow (vph) 81 1360 1088 144 827 68 215 2204 0 315 1963 0


Confl. Peds. (#/hr) 92 18 18 92 7 4 4 7


Heavy Vehicles (%) 3% 6% 2% 1% 11% 3% 2% 3% 2% 0% 1% 3%


Turn Type Perm Perm pm+pt Perm pm+pt pm+pt


Protected Phases 4 3 8 5 2 1 6


Permitted Phases 4 4 8 8 2 6


Actuated Green, G (s) 47.0 47.0 47.0 57.0 57.0 57.0 52.0 44.0 56.0 46.0


Effective Green, g (s) 47.0 47.0 47.0 57.0 57.0 57.0 52.0 44.0 56.0 46.0


Actuated g/C Ratio 0.36 0.36 0.36 0.44 0.44 0.44 0.40 0.34 0.43 0.35


Clearance Time (s) 7.0 7.0 7.0 4.0 7.0 7.0 4.0 8.0 4.0 8.0


Lane Grp Cap (vph) 189 1218 549 139 1410 607 164 1650 195 1790


v/s Ratio Prot 0.40 c0.05 0.26 0.08 0.45 c0.12 0.39


v/s Ratio Perm 0.16 c0.72 0.41 0.05 0.44 c0.57


v/c Ratio 0.43 1.12 1.98 1.04 0.59 0.11 1.31 1.34 1.62 1.10


Uniform Delay, d1 31.4 41.5 41.5 32.5 27.6 21.6 32.8 43.0 36.0 42.0


Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.03 0.88 1.00 1.00


Incremental Delay, d2 7.0 64.1 448.5 86.2 1.8 0.4 161.3 153.5 299.3 52.8


Delay (s) 38.3 105.6 490.0 118.7 29.4 21.9 195.1 191.2 335.3 94.8


Level of Service D F F F C C F F F F


Approach Delay (s) 277.4 39.8 191.6 128.1


Approach LOS F D F F


Intersection Summary


HCM Average Control Delay 181.0 HCM Level of Service F


HCM Volume to Capacity ratio 1.71


Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.0


Intersection Capacity Utilization 131.4% ICU Level of Service H


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR


Lane Configurations


Volume (vph) 85 1047 1574 221 88 86


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 0.95 0.95 1.00 1.00


Frpb, ped/bikes 1.00 1.00 1.00 0.71 0.94


Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00


Frt 1.00 1.00 1.00 0.85 0.93


Flt Protected 0.95 1.00 1.00 1.00 0.98


Satd. Flow (prot) 1716 3305 3400 1137 1615


Flt Permitted 0.09 1.00 1.00 1.00 0.98


Satd. Flow (perm) 154 3305 3400 1137 1615


Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95


Adj. Flow (vph) 89 1102 1657 233 93 91


RTOR Reduction (vph) 0 0 0 44 21 0


Lane Group Flow (vph) 89 1102 1657 189 163 0


Confl. Peds. (#/hr) 82 82 47 72


Heavy Vehicles (%) 4% 8% 5% 0% 0% 0%


Turn Type Perm Perm


Protected Phases 4 8 6


Permitted Phases 4 8


Actuated Green, G (s) 64.5 64.5 64.5 64.5 23.5


Effective Green, g (s) 64.5 64.5 64.5 64.5 23.5


Actuated g/C Ratio 0.64 0.64 0.64 0.64 0.24


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 99 2132 2193 733 380


v/s Ratio Prot 0.33 0.49 c0.10


v/s Ratio Perm c0.58 0.17


v/c Ratio 0.90 0.52 0.76 0.26 0.43


Uniform Delay, d1 15.0 9.5 12.3 7.6 32.5


Progression Factor 1.00 1.00 0.43 0.24 1.00


Incremental Delay, d2 58.4 0.2 1.4 0.2 3.5


Delay (s) 73.4 9.7 6.7 2.0 36.0


Level of Service E A A A D


Approach Delay (s) 14.4 6.1 36.0


Approach LOS B A D


Intersection Summary


HCM Average Control Delay 10.8 HCM Level of Service B


HCM Volume to Capacity ratio 0.77


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 80.7% ICU Level of Service D


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 48 842 93 2 1193 29 91 0 20 106 0 142


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 6.0 6.0 6.0 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00


Frpb, ped/bikes 1.00 1.00 0.87 1.00 1.00 0.80 1.00 0.89 1.00 0.94


Flpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 0.90 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1623 3245 1389 1742 3368 1279 1705 1416 1574 1449


Flt Permitted 0.13 1.00 1.00 0.26 1.00 1.00 0.95 1.00 0.74 1.00


Satd. Flow (perm) 224 3245 1389 470 3368 1279 1705 1416 1232 1449


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) 51 886 98 2 1256 31 96 0 21 112 0 149


RTOR Reduction (vph) 0 0 28 0 0 8 0 14 0 0 0 39


Lane Group Flow (vph) 51 886 70 2 1256 23 96 7 0 112 0 110


Confl. Peds. (#/hr) 73 45 45 73 33 76 76 33


Heavy Vehicles (%) 10% 10% 0% 0% 6% 0% 0% 0% 0% 2% 0% 4%


Turn Type Perm Perm Perm Perm Perm custom custom


Protected Phases 4 8 2


Permitted Phases 4 4 8 8 2 6 6


Actuated Green, G (s) 52.6 52.6 52.6 52.6 52.6 52.6 35.4 35.4 35.4 35.4


Effective Green, g (s) 52.6 52.6 52.6 52.6 52.6 52.6 35.4 35.4 35.4 35.4


Actuated g/C Ratio 0.53 0.53 0.53 0.53 0.53 0.53 0.35 0.35 0.35 0.35


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 118 1707 731 247 1772 673 604 501 436 513


v/s Ratio Prot 0.27 c0.37 0.01


v/s Ratio Perm 0.23 0.05 0.00 0.02 0.06 c0.09 0.08


v/c Ratio 0.43 0.52 0.10 0.01 0.71 0.03 0.16 0.01 0.26 0.21


Uniform Delay, d1 14.5 15.5 11.8 11.3 17.9 11.4 22.1 21.0 23.0 22.6


Progression Factor 0.77 0.82 0.79 0.75 0.50 0.65 1.00 1.00 1.00 1.00


Incremental Delay, d2 2.4 0.3 0.1 0.0 1.1 0.0 0.6 0.1 1.4 1.0


Delay (s) 13.6 12.9 9.4 8.5 10.1 7.4 22.7 21.0 24.4 23.5


Level of Service B B A A B A C C C C


Approach Delay (s) 12.6 10.0 22.4 23.9


Approach LOS B B C C


Intersection Summary


HCM Average Control Delay 12.9 HCM Level of Service B


HCM Volume to Capacity ratio 0.53


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 71.4% ICU Level of Service C


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 414 975 22 40 1018 111 90 102 57 256 21 207


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 4.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00


Frpb, ped/bikes 1.00 1.00 0.94 1.00 0.99 0.99 1.00 0.98


Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00


Frt 1.00 1.00 0.85 1.00 0.99 0.97 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.95 1.00 0.98 0.96 1.00


Satd. Flow (prot) 1767 3535 1283 1767 3370 3310 1633 1533


Flt Permitted 0.12 1.00 1.00 0.28 1.00 0.66 0.56 1.00


Satd. Flow (perm) 218 3535 1283 520 3370 2223 964 1533


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) 436 1026 23 42 1072 117 95 107 60 269 22 218


RTOR Reduction (vph) 0 0 10 0 9 0 0 29 0 0 0 4


Lane Group Flow (vph) 436 1026 13 42 1180 0 0 233 0 0 291 214


Confl. Peds. (#/hr) 51 19 19 51 23 22 22 23


Heavy Vehicles (%) 1% 1% 17% 0% 3% 9% 1% 1% 1% 8% 13% 2%


Turn Type pm+pt Perm Perm Perm Perm pm+ov


Protected Phases 5 2 6 4 8 5


Permitted Phases 2 2 6 4 8 8


Actuated Green, G (s) 54.0 54.0 54.0 30.1 30.1 29.0 29.0 48.9


Effective Green, g (s) 54.0 54.0 54.0 30.1 30.1 29.0 29.0 48.9


Actuated g/C Ratio 0.57 0.57 0.57 0.32 0.32 0.31 0.31 0.51


Clearance Time (s) 4.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 448 2009 729 165 1068 679 294 789


v/s Ratio Prot c0.20 0.29 c0.35 0.06


v/s Ratio Perm 0.35 0.01 0.08 0.10 c0.30 0.08


v/c Ratio 0.97 0.51 0.02 0.25 1.10 0.34 0.99 0.27


Uniform Delay, d1 27.8 12.5 8.9 24.1 32.4 25.6 32.9 13.0


Progression Factor 1.36 2.27 3.58 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 31.6 0.8 0.0 3.7 61.0 1.4 50.0 0.2


Delay (s) 69.5 29.1 32.0 27.8 93.4 27.0 82.8 13.2


Level of Service E C C C F C F B


Approach Delay (s) 41.0 91.2 27.0 53.0


Approach LOS D F C D


Intersection Summary


HCM Average Control Delay 59.4 HCM Level of Service E


HCM Volume to Capacity ratio 1.03


Actuated Cycle Length (s) 95.0 Sum of lost time (s) 16.0


Intersection Capacity Utilization 120.0% ICU Level of Service H


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (vph) 100 411 190 1866 2015 75


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 5.5 5.5 3.5 5.5 5.5


Lane Util. Factor 1.00 1.00 1.00 0.91 0.91


Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00


Frt 1.00 0.85 1.00 1.00 0.99


Flt Protected 0.95 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1785 1581 1750 4980 5005


Flt Permitted 0.95 1.00 0.08 1.00 1.00


Satd. Flow (perm) 1785 1581 141 4980 5005


Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95


Adj. Flow (vph) 105 433 200 1964 2121 79


RTOR Reduction (vph) 0 280 0 0 4 0


Lane Group Flow (vph) 105 153 200 1964 2196 0


Confl. Peds. (#/hr) 10


Heavy Vehicles (%) 0% 1% 2% 3% 2% 0%


Turn Type Perm pm+pt


Protected Phases 4 5 2 6


Permitted Phases 4 2


Actuated Green, G (s) 16.1 16.1 62.9 62.9 48.7


Effective Green, g (s) 16.1 16.1 62.9 62.9 48.7


Actuated g/C Ratio 0.18 0.18 0.70 0.70 0.54


Clearance Time (s) 5.5 5.5 3.5 5.5 5.5


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 319 283 290 3480 2708


v/s Ratio Prot 0.06 c0.08 0.39 c0.44


v/s Ratio Perm c0.10 0.40


v/c Ratio 0.33 0.54 0.69 0.56 0.81


Uniform Delay, d1 32.2 33.6 20.9 6.7 16.9


Progression Factor 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 0.6 2.1 6.7 0.7 2.8


Delay (s) 32.8 35.7 27.6 7.4 19.7


Level of Service C D C A B


Approach Delay (s) 35.1 9.3 19.7


Approach LOS D A B


Intersection Summary


HCM Average Control Delay 16.8 HCM Level of Service B


HCM Volume to Capacity ratio 0.74


Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.5


Intersection Capacity Utilization 75.2% ICU Level of Service D


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 406 0 0 390 98 0 0 1631 0 0 2365 303


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 7.0 7.0 7.0 8.0 8.0 8.0


Lane Util. Factor 1.00 0.97 1.00 0.95 0.91 1.00


Frt 1.00 1.00 1.00 1.00 1.00 0.85


Flt Protected 0.95 0.95 1.00 1.00 1.00 1.00


Satd. Flow (prot) 1750 3429 1842 3400 4980 1536


Flt Permitted 0.69 0.95 1.00 1.00 1.00 1.00


Satd. Flow (perm) 1272 3429 1842 3400 4980 1536


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) 427 0 0 411 103 0 0 1717 0 0 2489 319


RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 129


Lane Group Flow (vph) 427 0 0 411 103 0 0 1717 0 0 2489 190


Heavy Vehicles (%) 2% 0% 0% 1% 2% 0% 0% 5% 0% 0% 3% 4%


Turn Type custom Perm Perm


Protected Phases 8 2 6


Permitted Phases 4 8 6


Actuated Green, G (s) 45.0 45.0 45.0 70.0 70.0 70.0


Effective Green, g (s) 45.0 45.0 45.0 70.0 70.0 70.0


Actuated g/C Ratio 0.35 0.35 0.35 0.54 0.54 0.54


Clearance Time (s) 7.0 7.0 7.0 8.0 8.0 8.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 440 1187 638 1831 2682 827


v/s Ratio Prot 0.06 c0.51 0.50


v/s Ratio Perm c0.34 0.12 0.12


v/c Ratio 0.97 0.35 0.16 0.94 0.93 0.23


Uniform Delay, d1 41.8 31.6 29.4 28.0 27.7 15.8


Progression Factor 1.00 1.00 1.00 1.00 0.69 0.57


Incremental Delay, d2 35.1 0.2 0.1 10.7 0.8 0.1


Delay (s) 77.0 31.7 29.6 38.7 19.7 9.0


Level of Service E C C D B A


Approach Delay (s) 77.0 31.3 38.7 18.5


Approach LOS E C D B


Intersection Summary


HCM Average Control Delay 30.6 HCM Level of Service C


HCM Volume to Capacity ratio 0.95


Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0


Intersection Capacity Utilization 84.9% ICU Level of Service E


Analysis Period (min) 15


c    Critical Lane Group







Downsview Secondary Plan 32: Wilson Street & Transit Road


Existing Conditions,  PM Peak Hour 1/29/2009


HCM Signalized Intersection Capacity Analysis Synchro 7 -  Report


AECOM Page 16


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 326 1038 21 259 1472 44 93 204 113 35 148 158


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 5.0 6.0 6.0 5.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0 7.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00


Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.97


Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1668 3535 1597 1767 3400 1482 1738 3535 1554 1778 1879 1501


Flt Permitted 0.10 1.00 1.00 0.14 1.00 1.00 0.65 1.00 1.00 0.62 1.00 1.00


Satd. Flow (perm) 181 3535 1597 258 3400 1482 1182 3535 1554 1155 1879 1501


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) 343 1093 22 273 1549 46 98 215 119 37 156 166


RTOR Reduction (vph) 0 0 6 0 0 22 0 0 97 0 0 135


Lane Group Flow (vph) 343 1093 16 273 1549 24 98 215 22 37 156 31


Confl. Peds. (#/hr) 8 8 23 3 3 23


Heavy Vehicles (%) 7% 1% 0% 1% 5% 5% 1% 1% 1% 0% 0% 3%


Turn Type pm+pt Perm pm+pt Perm Perm Perm Perm Perm


Protected Phases 5 2 1 6 4 8


Permitted Phases 2 2 6 6 4 4 8 8


Actuated Green, G (s) 63.1 38.9 38.9 55.3 35.0 35.0 17.8 17.8 17.8 17.8 17.8 17.8


Effective Green, g (s) 63.1 38.9 38.9 55.3 35.0 35.0 17.8 17.8 17.8 17.8 17.8 17.8


Actuated g/C Ratio 0.66 0.41 0.41 0.58 0.37 0.37 0.19 0.19 0.19 0.19 0.19 0.19


Clearance Time (s) 5.0 6.0 6.0 5.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0 7.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 499 1447 654 473 1253 546 221 662 291 216 352 281


v/s Ratio Prot c0.18 0.31 0.12 c0.46 0.06 c0.08


v/s Ratio Perm 0.28 0.01 0.21 0.02 0.08 0.01 0.03 0.02


v/c Ratio 0.69 0.76 0.02 0.58 1.24 0.04 0.44 0.32 0.08 0.17 0.44 0.11


Uniform Delay, d1 22.5 24.0 16.7 14.0 30.0 19.3 34.2 33.4 31.8 32.4 34.2 32.0


Progression Factor 1.00 1.00 1.00 0.96 1.52 2.30 1.00 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 3.9 3.7 0.1 1.2 111.5 0.0 1.4 0.3 0.1 0.4 0.9 0.2


Delay (s) 26.4 27.7 16.8 14.7 157.1 44.3 35.6 33.7 31.9 32.8 35.1 32.2


Level of Service C C B B F D D C C C D C


Approach Delay (s) 27.2 133.5 33.6 33.5


Approach LOS C F C C


Intersection Summary


HCM Average Control Delay 76.7 HCM Level of Service E


HCM Volume to Capacity ratio 0.94


Actuated Cycle Length (s) 95.0 Sum of lost time (s) 23.0


Intersection Capacity Utilization 114.6% ICU Level of Service H


Analysis Period (min) 15


c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Volume (vph) 289 19 1294 269 0 993


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 7.0 7.0 7.0 7.0


Lane Util. Factor 0.97 0.95 1.00 0.95


Frt 0.99 1.00 0.85 1.00


Flt Protected 0.96 1.00 1.00 1.00


Satd. Flow (prot) 3381 3500 1566 3500


Flt Permitted 0.96 1.00 1.00 1.00


Satd. Flow (perm) 3381 3500 1566 3500


Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92


Adj. Flow (vph) 314 21 1407 292 0 1079


RTOR Reduction (vph) 9 0 0 122 0 0


Lane Group Flow (vph) 326 0 1407 170 0 1079


Turn Type Perm


Protected Phases 8 2 6


Permitted Phases 2


Actuated Green, G (s) 11.0 35.0 35.0 35.0


Effective Green, g (s) 11.0 35.0 35.0 35.0


Actuated g/C Ratio 0.18 0.58 0.58 0.58


Clearance Time (s) 7.0 7.0 7.0 7.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 620 2042 914 2042


v/s Ratio Prot c0.10 c0.40 0.31


v/s Ratio Perm 0.11


v/c Ratio 0.53 0.69 0.19 0.53


Uniform Delay, d1 22.1 8.7 5.8 7.5


Progression Factor 1.00 1.00 1.00 1.00


Incremental Delay, d2 0.8 1.9 0.5 1.0


Delay (s) 23.0 10.6 6.3 8.5


Level of Service C B A A


Approach Delay (s) 23.0 9.9 8.5


Approach LOS C A A


Intersection Summary


HCM Average Control Delay 10.8 HCM Level of Service B


HCM Volume to Capacity ratio 0.65


Actuated Cycle Length (s) 60.0 Sum of lost time (s) 14.0


Intersection Capacity Utilization 56.3% ICU Level of Service B


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 73 718 347 198 620 173 219 1168 352 263 1166 42


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 4.0 5.5 5.5 5.5 5.5 5.5 5.5


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00


Frpb, ped/bikes 1.00 1.00 0.85 1.00 1.00 0.96 1.00 1.00 0.91 1.00 1.00 0.83


Flpb, ped/bikes 0.93 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1602 3433 1335 1750 3400 1523 1700 3433 1410 1767 3466 1245


Flt Permitted 0.36 1.00 1.00 0.15 1.00 1.00 0.17 1.00 1.00 0.17 1.00 1.00


Satd. Flow (perm) 614 3433 1335 283 3400 1523 298 3433 1410 309 3466 1245


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) 77 756 365 208 653 182 231 1229 371 277 1227 44


RTOR Reduction (vph) 0 0 43 0 0 0 0 0 90 0 0 9


Lane Group Flow (vph) 77 756 322 208 653 182 231 1229 281 277 1227 36


Confl. Peds. (#/hr) 85 67 67 85 76 39 39 76


Heavy Vehicles (%) 4% 4% 2% 2% 5% 1% 5% 4% 3% 1% 3% 7%


Turn Type Perm Perm pm+pt Free Perm Perm Perm Perm


Protected Phases 4 3 8 2 6


Permitted Phases 4 4 8 Free 2 2 6 6


Actuated Green, G (s) 20.5 20.5 20.5 31.5 31.5 110.0 67.5 67.5 67.5 67.5 67.5 67.5


Effective Green, g (s) 20.5 20.5 20.5 31.5 31.5 110.0 67.5 67.5 67.5 67.5 67.5 67.5


Actuated g/C Ratio 0.19 0.19 0.19 0.29 0.29 1.00 0.61 0.61 0.61 0.61 0.61 0.61


Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 114 640 249 154 974 1523 183 2107 865 190 2127 764


v/s Ratio Prot 0.22 c0.07 0.19 0.36 0.35


v/s Ratio Perm 0.13 0.24 c0.32 0.12 0.77 0.20 c0.90 0.03


v/c Ratio 0.68 1.18 1.29 1.35 0.67 0.12 1.26 0.58 0.33 1.46 0.58 0.05


Uniform Delay, d1 41.7 44.8 44.8 37.8 34.7 0.0 21.3 12.8 10.3 21.3 12.7 8.5


Progression 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


Incremental Delay, d2 14.7 97.0 158.3 194.3 1.8 0.2 154.3 1.2 1.0 232.8 1.1 0.1


Delay (s) 56.3 141.7 203.0 232.1 36.5 0.2 175.5 14.0 11.3 254.0 13.9 8.6


Level of Service E F F F D A F B B F B A


Approach Delay (s) 154.9 69.2 33.8 56.7


Approach LOS F E C E


Intersection Summary


HCM Average Control Delay 72.5 HCM Level of Service E


HCM Volume to Capacity ratio 1.39


Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.0


Intersection Capacity Utilization 96.0% ICU Level of Service F


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 21 31 67 207 38 397 51 227 86 188 447 15


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 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Frpb, ped/bikes 0.99 1.00 0.97 1.00 0.99 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.98 1.00


Frt 0.92 1.00 0.86 1.00 0.96 1.00 1.00


Flt Protected 0.99 0.95 1.00 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1438 1480 1302 1317 1460 1471 1599


Flt Permitted 0.66 0.72 1.00 0.41 1.00 0.54 1.00


Satd. Flow (perm) 957 1115 1302 569 1460 833 1599


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) 22 33 71 218 40 418 54 239 91 198 471 16


RTOR Reduction (vph) 0 51 0 0 298 0 0 14 0 0 1 0


Lane Group Flow (vph) 0 75 0 218 160 0 54 316 0 198 486 0


Confl. Peds. (#/hr) 5 4 4 5 19 13 13 19


Heavy Vehicles (%) 25% 17% 17% 20% 30% 20% 33% 23% 18% 19% 16% 36%


Turn Type Perm Perm Perm Perm


Protected Phases 4 8 2 6


Permitted Phases 4 8 2 6


Actuated Green, G (s) 23.0 23.0 23.0 45.0 45.0 45.0 45.0


Effective Green, g (s) 23.0 23.0 23.0 45.0 45.0 45.0 45.0


Actuated g/C Ratio 0.29 0.29 0.29 0.56 0.56 0.56 0.56


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 275 321 374 320 821 469 899


v/s Ratio Prot 0.12 0.22 c0.30


v/s Ratio Perm 0.08 c0.20 0.09 0.24


v/c Ratio 0.27 0.68 0.43 0.17 0.38 0.42 0.54


Uniform Delay, d1 22.0 25.2 23.2 8.5 9.8 10.0 11.0


Progression Factor 1.00 1.00 1.00 1.40 1.47 1.00 1.00


Incremental Delay, d2 0.5 5.6 0.8 0.6 0.7 2.8 2.3


Delay (s) 22.6 30.9 23.9 12.4 15.1 12.8 13.3


Level of Service C C C B B B B


Approach Delay (s) 22.6 26.2 14.7 13.2


Approach LOS C C B B


Intersection Summary


HCM Average Control Delay 18.8 HCM Level of Service B


HCM Volume to Capacity ratio 0.59


Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 70.0% ICU Level of Service C


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 5 10 5 324 10 311 5 1343 72 285 1460 5


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 6.0 4.0 6.0


Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95


Frpb, ped/bikes 1.00 0.87 1.00 0.97 1.00 1.00


Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00


Frt 0.97 0.93 1.00 0.99 1.00 1.00


Flt Protected 0.99 0.98 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1797 1429 1751 3224 1668 3428


Flt Permitted 0.91 0.83 0.13 1.00 0.07 1.00


Satd. Flow (perm) 1657 1216 240 3224 130 3428


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) 5 11 5 341 11 327 5 1414 76 300 1537 5


RTOR Reduction (vph) 0 4 0 0 33 0 0 4 0 0 0 0


Lane Group Flow (vph) 0 17 0 0 646 0 5 1486 0 300 1542 0


Confl. Peds. (#/hr) 144 144 82 178 178 82


Heavy Vehicles (%) 0% 0% 0% 3% 0% 7% 0% 7% 6% 7% 4% 0%


Turn Type Perm Perm Perm pm+pt


Protected Phases 4 8 2 1 6


Permitted Phases 4 8 2 6


Actuated Green, G (s) 23.0 23.0 54.0 54.0 65.0 65.0


Effective Green, g (s) 23.0 23.0 54.0 54.0 65.0 65.0


Actuated g/C Ratio 0.23 0.23 0.54 0.54 0.65 0.65


Clearance Time (s) 6.0 6.0 6.0 6.0 4.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 381 280 130 1741 192 2228


v/s Ratio Prot 0.46 c0.11 0.45


v/s Ratio Perm 0.01 c0.53 0.02 c0.91


v/c Ratio 0.05 2.31 0.04 0.85 1.56 0.69


Uniform Delay, d1 30.0 38.5 10.8 19.6 26.6 11.1


Progression Factor 1.00 1.00 0.75 0.81 1.35 0.56


Incremental Delay, d2 0.0 599.2 0.5 5.4 271.8 1.4


Delay (s) 30.0 637.7 8.6 21.4 307.7 7.6


Level of Service C F A C F A


Approach Delay (s) 30.0 637.7 21.3 56.5


Approach LOS C F C E


Intersection Summary


HCM Average Control Delay 141.1 HCM Level of Service F


HCM Volume to Capacity ratio 1.69


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.0


Intersection Capacity Utilization 116.5% ICU Level of Service H


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (veh/h) 34 69 75 1821 1724 56


Sign Control Stop Free Free


Grade 0% 0% 0%


Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95


Hourly flow rate (vph) 36 73 79 1917 1815 59


Pedestrians 22 4 34


Lane Width (m) 3.5 3.5 3.5


Walking Speed (m/s) 1.2 1.2 1.2


Percent Blockage 2 0 3


Right turn flare (veh)


Median type TWLTL TWLTL


Median storage veh) 2 2


Upstream signal (m) 224 216


pX, platoon unblocked 0.78 0.62 0.62


vC, conflicting volume 3017 963 1896


vC1, stage 1 conf vol 1866


vC2, stage 2 conf vol 1150


vCu, unblocked vol 1211 0 1228


tC, single (s) 6.9 6.9 4.1


tC, 2 stage (s) 5.9


tF (s) 3.6 3.3 2.2


p0 queue free % 75 89 77


cM capacity (veh/h) 145 665 348


Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2


Volume Total 108 79 958 958 1210 664


Volume Left 36 79 0 0 0 0


Volume Right 73 0 0 0 0 59


cSH 305 348 1700 1700 1700 1700


Volume to Capacity 0.36 0.23 0.56 0.56 0.71 0.39


Queue Length 95th (m) 11.8 6.5 0.0 0.0 0.0 0.0


Control Delay (s) 23.2 18.3 0.0 0.0 0.0 0.0


Lane LOS C C


Approach Delay (s) 23.2 0.7 0.0


Approach LOS C


Intersection Summary


Average Delay 1.0


Intersection Capacity Utilization 70.9% ICU Level of Service C


Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 15 5 29 14 1 89 15 1594 20 40 1736 14


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 8.0 6.0 8.0 6.0


Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95


Frpb, ped/bikes 0.98 0.95 1.00 1.00 1.00 1.00


Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00


Frt 0.92 0.88 1.00 1.00 1.00 1.00


Flt Protected 0.98 0.99 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1609 1456 1475 3140 1580 3151


Flt Permitted 0.88 0.95 0.09 1.00 0.11 1.00


Satd. Flow (perm) 1437 1390 133 3140 179 3151


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) 16 5 31 15 1 94 16 1678 21 42 1827 15


RTOR Reduction (vph) 0 17 0 0 23 0 0 0 0 0 0 0


Lane Group Flow (vph) 0 35 0 0 87 0 16 1699 0 42 1842 0


Confl. Peds. (#/hr) 28 15 15 28 54 58 58 54


Heavy Vehicles (%) 7% 0% 0% 15% 0% 6% 21% 13% 26% 13% 13% 8%


Turn Type Perm Perm Perm Perm


Protected Phases 4 8 2 6


Permitted Phases 4 8 2 6


Actuated Green, G (s) 12.1 12.1 75.9 75.9 75.9 75.9


Effective Green, g (s) 12.1 12.1 73.9 75.9 73.9 75.9


Actuated g/C Ratio 0.12 0.12 0.74 0.76 0.74 0.76


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 174 168 98 2383 132 2392


v/s Ratio Prot 0.54 c0.58


v/s Ratio Perm 0.02 c0.06 0.12 0.24


v/c Ratio 0.20 0.52 0.16 0.71 0.32 0.77


Uniform Delay, d1 39.6 41.2 3.9 6.3 4.5 7.0


Progression Factor 1.00 1.00 1.00 1.00 0.21 0.52


Incremental Delay, d2 0.6 2.7 3.6 1.8 2.5 1.0


Delay (s) 40.2 43.9 7.4 8.2 3.4 4.7


Level of Service D D A A A A


Approach Delay (s) 40.2 43.9 8.2 4.6


Approach LOS D D A A


Intersection Summary


HCM Average Control Delay 7.9 HCM Level of Service A


HCM Volume to Capacity ratio 0.74


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 70.7% ICU Level of Service C


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 94 0 196 0 0 0 144 1763 0 0 1596 59


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 4.0 5.0 6.0


Lane Util. Factor 1.00 1.00 0.95 0.95


Frpb, ped/bikes 0.98 1.00 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 1.00


Frt 0.91 1.00 1.00 0.99


Flt Protected 0.98 0.95 1.00 1.00


Satd. Flow (prot) 1590 1750 3400 3348


Flt Permitted 0.89 0.07 1.00 1.00


Satd. Flow (perm) 1439 121 3400 3348


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) 99 0 206 0 0 0 152 1856 0 0 1680 62


RTOR Reduction (vph) 0 78 0 0 0 0 0 0 0 0 2 0


Lane Group Flow (vph) 0 227 0 0 0 0 152 1856 0 0 1740 0


Confl. Peds. (#/hr) 15 15 18 18


Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 2% 5% 0% 0% 6% 0%


Turn Type Perm Perm pm+pt Perm


Protected Phases 4 8 5 2 6


Permitted Phases 4 8 2 6


Actuated Green, G (s) 19.5 69.5 69.5 55.9


Effective Green, g (s) 19.5 69.5 69.5 55.9


Actuated g/C Ratio 0.20 0.70 0.70 0.56


Clearance Time (s) 6.0 4.0 5.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 281 224 2363 1872


v/s Ratio Prot 0.06 c0.55 c0.52


v/s Ratio Perm c0.16 0.41


v/c Ratio 0.81 0.68 0.79 0.93


Uniform Delay, d1 38.5 23.7 10.2 20.2


Progression Factor 1.00 1.06 1.07 0.84


Incremental Delay, d2 15.5 6.3 2.2 8.5


Delay (s) 54.0 31.6 13.1 25.6


Level of Service D C B C


Approach Delay (s) 54.0 0.0 14.5 25.6


Approach LOS D A B C


Intersection Summary


HCM Average Control Delay 22.2 HCM Level of Service C


HCM Volume to Capacity ratio 0.91


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0


Intersection Capacity Utilization 85.6% ICU Level of Service E


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (vph) 48 35 62 1544 1515 84


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 0.95 0.95 1.00


Frpb, ped/bikes 0.96 1.00 1.00 1.00 0.78


Flpb, ped/bikes 1.00 0.99 1.00 1.00 1.00


Frt 0.94 1.00 1.00 1.00 0.85


Flt Protected 0.97 0.95 1.00 1.00 1.00


Satd. Flow (prot) 1581 1574 3400 3305 1246


Flt Permitted 0.97 0.13 1.00 1.00 1.00


Satd. Flow (perm) 1581 222 3400 3305 1246


Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95


Adj. Flow (vph) 51 37 65 1625 1595 88


RTOR Reduction (vph) 30 0 0 0 0 9


Lane Group Flow (vph) 58 0 65 1625 1595 79


Confl. Peds. (#/hr) 12 45 53 53


Heavy Vehicles (%) 4% 6% 12% 5% 8% 0%


Turn Type Perm Perm


Protected Phases 4 2 6


Permitted Phases 2 6


Actuated Green, G (s) 8.4 79.6 79.6 79.6 79.6


Effective Green, g (s) 8.4 79.6 79.6 79.6 79.6


Actuated g/C Ratio 0.08 0.80 0.80 0.80 0.80


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 133 177 2706 2631 992


v/s Ratio Prot c0.04 0.48 c0.48


v/s Ratio Perm 0.29 0.06


v/c Ratio 0.43 0.37 0.60 0.61 0.08


Uniform Delay, d1 43.5 2.9 4.0 4.0 2.2


Progression Factor 1.00 1.85 1.77 0.67 0.90


Incremental Delay, d2 2.3 3.5 0.6 0.8 0.1


Delay (s) 45.8 8.9 7.6 3.5 2.1


Level of Service D A A A A


Approach Delay (s) 45.8 7.7 3.4


Approach LOS D A A


Intersection Summary


HCM Average Control Delay 6.6 HCM Level of Service A


HCM Volume to Capacity ratio 0.59


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 72.7% ICU Level of Service C


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (vph) 21 43 57 1515 1622 44


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 0.95 0.95


Frpb, ped/bikes 0.98 1.00 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 1.00


Frt 0.91 1.00 1.00 1.00


Flt Protected 0.98 0.95 1.00 1.00


Satd. Flow (prot) 1639 1778 3336 3381


Flt Permitted 0.98 0.11 1.00 1.00


Satd. Flow (perm) 1639 210 3336 3381


Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95


Adj. Flow (vph) 22 45 60 1595 1707 46


RTOR Reduction (vph) 30 0 0 0 1 0


Lane Group Flow (vph) 37 0 60 1595 1752 0


Confl. Peds. (#/hr) 7 17 25 25


Heavy Vehicles (%) 0% 0% 0% 7% 5% 0%


Turn Type Perm


Protected Phases 4 2 6


Permitted Phases 2


Actuated Green, G (s) 6.3 81.7 81.7 81.7


Effective Green, g (s) 6.3 81.7 81.7 81.7


Actuated g/C Ratio 0.06 0.82 0.82 0.82


Clearance Time (s) 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 103 172 2726 2762


v/s Ratio Prot c0.02 0.48 c0.52


v/s Ratio Perm 0.29


v/c Ratio 0.36 0.35 0.59 0.63


Uniform Delay, d1 44.9 2.3 3.2 3.5


Progression Factor 1.00 0.41 0.32 1.00


Incremental Delay, d2 2.1 4.6 0.8 1.1


Delay (s) 47.1 5.5 1.8 4.6


Level of Service D A A A


Approach Delay (s) 47.1 1.9 4.6


Approach LOS D A A


Intersection Summary


HCM Average Control Delay 4.1 HCM Level of Service A


HCM Volume to Capacity ratio 0.61


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 67.4% ICU Level of Service C


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (veh/h) 10 68 88 1889 2145 35


Sign Control Stop Free Free


Grade 0% 0% 0%


Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95


Hourly flow rate (vph) 11 72 93 1988 2258 37


Pedestrians 44 2


Lane Width (m) 3.5 3.5


Walking Speed (m/s) 1.2 1.2


Percent Blockage 4 0


Right turn flare (veh)


Median type TWLTL TWLTL


Median storage veh) 2 2


Upstream signal (m) 201 231


pX, platoon unblocked 0.72 0.63 0.63


vC, conflicting volume 3483 1173 2339


vC1, stage 1 conf vol 2302


vC2, stage 2 conf vol 1181


vCu, unblocked vol 2568 102 1951


tC, single (s) 6.8 7.0 4.1


tC, 2 stage (s) 5.8


tF (s) 3.5 3.3 2.2


p0 queue free % 82 87 50


cM capacity (veh/h) 59 565 185


Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3


Volume Total 82 93 994 994 1129 1129 37


Volume Left 11 93 0 0 0 0 0


Volume Right 72 0 0 0 0 0 37


cSH 268 185 1700 1700 1700 1700 1700


Volume to Capacity 0.31 0.50 0.58 0.58 0.66 0.66 0.02


Queue Length 95th (m) 9.6 18.9 0.0 0.0 0.0 0.0 0.0


Control Delay (s) 24.3 42.7 0.0 0.0 0.0 0.0 0.0


Lane LOS C E


Approach Delay (s) 24.3 1.9 0.0


Approach LOS C


Intersection Summary


Average Delay 1.3


Intersection Capacity Utilization 78.9% ICU Level of Service D


Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (vph) 55 93 77 2044 1777 69


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 1.00 0.95 0.95


Frpb, ped/bikes 1.00 0.93 1.00 1.00 0.99


Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00


Frt 1.00 0.85 1.00 1.00 0.99


Flt Protected 0.95 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1750 1424 1716 3433 3282


Flt Permitted 0.95 1.00 0.08 1.00 1.00


Satd. Flow (perm) 1750 1424 150 3433 3282


Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95


Adj. Flow (vph) 58 98 81 2152 1871 73


RTOR Reduction (vph) 0 17 0 0 2 0


Lane Group Flow (vph) 58 81 81 2152 1942 0


Confl. Peds. (#/hr) 5 37 100 100


Heavy Vehicles (%) 2% 4% 4% 4% 7% 0%


Turn Type Perm Perm


Protected Phases 4 2 6


Permitted Phases 4 2


Actuated Green, G (s) 7.6 7.6 80.4 80.4 80.4


Effective Green, g (s) 7.6 7.6 80.4 80.4 80.4


Actuated g/C Ratio 0.08 0.08 0.80 0.80 0.80


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 133 108 121 2760 2639


v/s Ratio Prot 0.03 c0.63 0.59


v/s Ratio Perm c0.06 0.54


v/c Ratio 0.44 0.75 0.67 0.78 0.74


Uniform Delay, d1 44.2 45.3 4.2 5.1 4.7


Progression Factor 1.00 1.00 1.00 1.00 1.53


Incremental Delay, d2 2.3 25.3 25.7 2.3 1.2


Delay (s) 46.4 70.6 29.8 7.4 8.4


Level of Service D E C A A


Approach Delay (s) 61.6 8.2 8.4


Approach LOS E A A


Intersection Summary


HCM Average Control Delay 10.2 HCM Level of Service B


HCM Volume to Capacity ratio 0.78


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 82.4% ICU Level of Service E


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 15 0 11 105 1 56 15 1189 47 20 1311 27


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 10.0 7.0 7.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 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 0.99 1.00 1.00 0.98 1.00 1.00 0.97


Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85


Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1783 1564 1769 1550 1782 3305 1546 1784 3400 1542


Flt Permitted 0.72 1.00 0.75 1.00 0.17 1.00 1.00 0.20 1.00 1.00


Satd. Flow (perm) 1347 1564 1391 1550 310 3305 1546 368 3400 1542


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) 16 0 12 111 1 59 16 1252 49 21 1380 28


RTOR Reduction (vph) 0 0 11 0 52 0 0 0 6 0 0 4


Lane Group Flow (vph) 0 16 1 111 8 0 16 1252 43 21 1380 24


Confl. Peds. (#/hr) 1 7 7 1 6 1 1 6


Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 0% 8% 1% 0% 5% 0%


Turn Type Perm Perm Perm Perm Perm Perm Perm


Protected Phases 4 8 2 6


Permitted Phases 4 4 8 2 2 6 6


Actuated Green, G (s) 11.1 11.1 11.1 11.1 65.9 65.9 65.9 65.9 65.9 65.9


Effective Green, g (s) 8.1 11.1 11.1 11.1 65.9 65.9 65.9 65.9 65.9 65.9


Actuated g/C Ratio 0.09 0.12 0.12 0.12 0.73 0.73 0.73 0.73 0.73 0.73


Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 121 193 172 191 227 2420 1132 269 2490 1129


v/s Ratio Prot 0.01 0.38 c0.41


v/s Ratio Perm 0.01 0.00 c0.08 0.05 0.03 0.06 0.02


v/c Ratio 0.13 0.01 0.65 0.04 0.07 0.52 0.04 0.08 0.55 0.02


Uniform Delay, d1 37.7 34.6 37.6 34.8 3.4 5.2 3.3 3.4 5.4 3.3


Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 0.5 0.0 8.0 0.1 0.6 0.8 0.1 0.6 0.9 0.0


Delay (s) 38.2 34.6 45.6 34.9 4.0 6.0 3.4 4.0 6.3 3.3


Level of Service D C D C A A A A A A


Approach Delay (s) 36.7 41.8 5.9 6.2


Approach LOS D D A A


Intersection Summary


HCM Average Control Delay 8.4 HCM Level of Service A


HCM Volume to Capacity ratio 0.57


Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.0


Intersection Capacity Utilization 65.4% ICU Level of Service C


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (vph) 106 90 86 929 1476 197


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 0.95 0.95


Frpb, ped/bikes 0.96 1.00 1.00 0.97


Flpb, ped/bikes 1.00 1.00 1.00 1.00


Frt 0.94 1.00 1.00 0.98


Flt Protected 0.97 0.95 1.00 1.00


Satd. Flow (prot) 1646 1785 3305 3180


Flt Permitted 0.97 0.06 1.00 1.00


Satd. Flow (perm) 1646 114 3305 3180


Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95


Adj. Flow (vph) 112 95 91 978 1554 207


RTOR Reduction (vph) 34 0 0 0 9 0


Lane Group Flow (vph) 173 0 91 978 1752 0


Confl. Peds. (#/hr) 12 63 59 59


Heavy Vehicles (%) 0% 0% 0% 8% 8% 4%


Turn Type pm+pt


Protected Phases 4 5 2 6


Permitted Phases 2


Actuated Green, G (s) 16.2 71.8 71.8 60.2


Effective Green, g (s) 16.2 71.8 71.8 60.2


Actuated g/C Ratio 0.16 0.72 0.72 0.60


Clearance Time (s) 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 267 175 2373 1914


v/s Ratio Prot c0.10 0.03 c0.30 c0.55


v/s Ratio Perm 0.34


v/c Ratio 0.65 0.52 0.41 0.92


Uniform Delay, d1 39.2 16.8 5.6 17.6


Progression Factor 1.00 1.68 0.55 0.40


Incremental Delay, d2 5.3 1.8 0.3 2.9


Delay (s) 44.5 30.0 3.4 10.0


Level of Service D C A A


Approach Delay (s) 44.5 5.7 10.0


Approach LOS D A A


Intersection Summary


HCM Average Control Delay 10.8 HCM Level of Service B


HCM Volume to Capacity ratio 0.85


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0


Intersection Capacity Utilization 86.6% ICU Level of Service E


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (vph) 59 64 162 1196 1520 97


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 4.0 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00


Frpb, ped/bikes 1.00 0.95 1.00 1.00 1.00 0.88


Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00


Frt 1.00 0.85 1.00 1.00 1.00 0.85


Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00


Satd. Flow (prot) 1785 1524 1785 3187 3305 1413


Flt Permitted 0.95 1.00 0.09 1.00 1.00 1.00


Satd. Flow (perm) 1785 1524 174 3187 3305 1413


Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95


Adj. Flow (vph) 62 67 171 1259 1600 102


RTOR Reduction (vph) 0 62 0 0 0 10


Lane Group Flow (vph) 62 5 171 1259 1600 92


Confl. Peds. (#/hr) 23 37 37


Heavy Vehicles (%) 0% 0% 0% 12% 8% 0%


Turn Type Perm pm+pt Perm


Protected Phases 4 5 2 6


Permitted Phases 4 2 6


Actuated Green, G (s) 7.7 7.7 80.3 80.3 65.5 65.5


Effective Green, g (s) 7.7 7.7 80.3 80.3 65.5 65.5


Actuated g/C Ratio 0.08 0.08 0.80 0.80 0.66 0.66


Clearance Time (s) 6.0 6.0 4.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 137 117 314 2559 2165 926


v/s Ratio Prot c0.03 0.06 c0.39 c0.48


v/s Ratio Perm 0.00 0.38 0.07


v/c Ratio 0.45 0.04 0.54 0.49 0.74 0.10


Uniform Delay, d1 44.1 42.7 11.7 3.2 11.5 6.4


Progression Factor 1.00 1.00 0.80 2.74 0.69 0.79


Incremental Delay, d2 2.4 0.2 0.2 0.1 2.1 0.2


Delay (s) 46.5 42.9 9.6 8.8 10.1 5.2


Level of Service D D A A B A


Approach Delay (s) 44.6 8.9 9.8


Approach LOS D A A


Intersection Summary


HCM Average Control Delay 10.8 HCM Level of Service B


HCM Volume to Capacity ratio 0.71


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0


Intersection Capacity Utilization 74.8% ICU Level of Service D


Analysis Period (min) 15


c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Volume (vph) 0 290 1683 46 258 1898


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 7.0 7.0 7.0 7.0


Lane Util. Factor 1.00 0.91 1.00 0.91


Frpb, ped/bikes 1.00 1.00 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 1.00


Frt 0.86 1.00 1.00 1.00


Flt Protected 1.00 1.00 0.95 1.00


Satd. Flow (prot) 1563 4957 1700 4980


Flt Permitted 1.00 1.00 0.08 1.00


Satd. Flow (perm) 1563 4957 135 4980


Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95


Adj. Flow (vph) 0 305 1772 48 272 1998


RTOR Reduction (vph) 0 248 2 0 0 0


Lane Group Flow (vph) 0 57 1818 0 272 1998


Confl. Peds. (#/hr) 8 8


Heavy Vehicles (%) 0% 4% 3% 0% 5% 3%


Turn Type custom pm+pt


Protected Phases 2 1 6


Permitted Phases 8 6


Actuated Green, G (s) 10.4 79.5 105.6 105.6


Effective Green, g (s) 10.4 79.5 105.6 105.6


Actuated g/C Ratio 0.08 0.61 0.81 0.81


Clearance Time (s) 7.0 7.0 7.0 7.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 125 3031 340 4045


v/s Ratio Prot 0.37 c0.12 0.40


v/s Ratio Perm c0.04 c0.53


v/c Ratio 0.45 0.60 0.80 0.49


Uniform Delay, d1 57.1 15.5 33.2 3.8


Progression Factor 1.00 1.00 0.93 0.87


Incremental Delay, d2 2.6 0.9 11.1 0.4


Delay (s) 59.7 16.4 41.9 3.7


Level of Service E B D A


Approach Delay (s) 59.7 16.4 8.3


Approach LOS E B A


Intersection Summary


HCM Average Control Delay 15.2 HCM Level of Service B


HCM Volume to Capacity ratio 0.74


Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0


Intersection Capacity Utilization 63.2% ICU Level of Service B


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 143 229 114 66 104 39 134 1666 49 71 1724 70


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900


Total Lost time (s) 7.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0


Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91


Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 1.00 1.00


Flpb, ped/bikes 0.99 1.00 0.98 1.00 1.00 1.00 1.00 1.00


Frt 1.00 0.95 1.00 0.96 1.00 1.00 1.00 0.99


Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1708 1694 1750 1702 1713 4952 1784 4986


Flt Permitted 0.58 1.00 0.17 1.00 0.09 1.00 0.10 1.00


Satd. Flow (perm) 1049 1694 320 1702 160 4952 186 4986


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) 151 241 120 69 109 41 141 1754 52 75 1815 74


RTOR Reduction (vph) 0 14 0 0 11 0 0 2 0 0 3 0


Lane Group Flow (vph) 151 347 0 69 139 0 141 1804 0 75 1886 0


Confl. Peds. (#/hr) 11 34 34 11 12 4 4 12


Heavy Vehicles (%) 3% 2% 5% 0% 2% 13% 4% 3% 4% 0% 2% 3%


Turn Type Perm Perm Perm Perm


Protected Phases 4 8 2 6


Permitted Phases 4 8 2 6


Actuated Green, G (s) 23.0 23.0 23.0 23.0 92.0 92.0 92.0 92.0


Effective Green, g (s) 23.0 23.0 23.0 23.0 92.0 92.0 92.0 92.0


Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.71 0.71 0.71 0.71


Clearance Time (s) 7.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 186 300 57 301 113 3504 132 3529


v/s Ratio Prot 0.20 0.08 0.36 0.38


v/s Ratio Perm 0.14 c0.22 c0.88 0.40


v/c Ratio 0.81 1.16 1.21 0.46 1.25 0.51 0.57 0.53


Uniform Delay, d1 51.4 53.5 53.5 48.0 19.0 8.7 9.3 8.9


Progression Factor 1.00 1.00 1.00 1.00 1.76 1.56 1.00 1.00


Incremental Delay, d2 22.9 101.3 186.8 1.1 156.6 0.4 16.5 0.6


Delay (s) 74.3 154.8 240.3 49.1 190.0 14.1 25.8 9.5


Level of Service E F F D F B C A


Approach Delay (s) 131.1 109.3 26.8 10.1


Approach LOS F F C B


Intersection Summary


HCM Average Control Delay 35.1 HCM Level of Service D


HCM Volume to Capacity ratio 1.24


Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0


Intersection Capacity Utilization 91.0% ICU Level of Service E


Analysis Period (min) 15


c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Volume (veh/h) 0 12 2168 10 25 2045


Sign Control Stop Free Free


Grade 0% 0% 0%


Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95


Hourly flow rate (vph) 0 13 2282 11 26 2153


Pedestrians 8


Lane Width (m) 3.5


Walking Speed (m/s) 1.2


Percent Blockage 1


Right turn flare (veh)


Median type None None


Median storage veh)


Upstream signal (m) 258 248


pX, platoon unblocked 0.91 0.84 0.84


vC, conflicting volume 3066 774 2301


vC1, stage 1 conf vol


vC2, stage 2 conf vol


vCu, unblocked vol 1889 49 1873


tC, single (s) 6.8 6.9 4.1


tC, 2 stage (s)


tF (s) 3.5 3.3 2.2


p0 queue free % 100 99 90


cM capacity (veh/h) 52 844 271


Direction, Lane # WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3 SB 4


Volume Total 0 13 913 913 467 26 718 718 718


Volume Left 0 0 0 0 0 26 0 0 0


Volume Right 0 13 0 0 11 0 0 0 0


cSH 1700 844 1700 1700 1700 271 1700 1700 1700


Volume to Capacity 0.00 0.01 0.54 0.54 0.27 0.10 0.42 0.42 0.42


Queue Length 95th (m) 0.0 0.3 0.0 0.0 0.0 2.4 0.0 0.0 0.0


Control Delay (s) 0.0 9.3 0.0 0.0 0.0 19.7 0.0 0.0 0.0


Lane LOS A A C


Approach Delay (s) 9.3 0.0 0.2


Approach LOS A


Intersection Summary


Average Delay 0.1


Intersection Capacity Utilization 52.1% ICU Level of Service A


Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 100 997 422 423 505 55 455 648 338 115 679 96


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 6.0 6.0 4.0 6.0 6.0 6.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95


Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.92 1.00 0.98 1.00 0.99


Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00


Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95 1.00 0.98


Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1503 3400 1493 1767 3336 1341 1732 3210 1731 3369


Flt Permitted 0.45 1.00 1.00 0.12 1.00 1.00 0.16 1.00 0.25 1.00


Satd. Flow (perm) 719 3400 1493 233 3336 1341 291 3210 447 3369


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) 105 1049 444 445 532 58 479 682 356 121 715 101


RTOR Reduction (vph) 0 0 147 0 0 22 0 68 0 0 11 0


Lane Group Flow (vph) 105 1049 297 445 532 36 479 971 0 121 805 0


Confl. Peds. (#/hr) 37 33 33 37 30 51 51 30


Heavy Vehicles (%) 15% 5% 2% 1% 7% 9% 3% 4% 2% 2% 2% 14%


Turn Type Perm Perm pm+pt Perm pm+pt Perm


Protected Phases 4 3 8 5 2 6


Permitted Phases 4 4 8 8 2 6


Actuated Green, G (s) 28.0 28.0 28.0 42.0 42.0 42.0 46.0 46.0 32.0 32.0


Effective Green, g (s) 28.0 28.0 28.0 42.0 42.0 42.0 46.0 46.0 32.0 32.0


Actuated g/C Ratio 0.28 0.28 0.28 0.42 0.42 0.42 0.46 0.46 0.32 0.32


Clearance Time (s) 6.0 6.0 6.0 4.0 6.0 6.0 4.0 6.0 6.0 6.0


Lane Grp Cap (vph) 201 952 418 251 1401 563 278 1477 143 1078


v/s Ratio Prot 0.31 c0.18 0.16 c0.17 0.30 0.24


v/s Ratio Perm 0.15 0.20 c0.57 0.03 c0.62 0.27


v/c Ratio 0.52 1.10 0.71 1.77 0.38 0.06 1.72 0.66 0.85 0.75


Uniform Delay, d1 30.4 36.0 32.4 25.7 20.0 17.3 21.3 20.9 31.7 30.4


Progression Factor 1.29 1.21 1.50 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 8.2 59.5 8.6 363.5 0.8 0.2 340.1 2.3 42.8 4.7


Delay (s) 47.3 103.2 57.1 389.3 20.8 17.5 361.4 23.2 74.5 35.1


Level of Service D F E F C B F C E D


Approach Delay (s) 86.7 179.0 130.0 40.2


Approach LOS F F F D


Intersection Summary


HCM Average Control Delay 109.8 HCM Level of Service F


HCM Volume to Capacity ratio 1.62


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0


Intersection Capacity Utilization 118.7% ICU Level of Service H


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 2 1 10 57 2 35 17 971 86 47 712 4


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 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95


Frpb, ped/bikes 0.99 0.99 1.00 1.00 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00


Frt 0.89 0.95 1.00 0.99 1.00 1.00


Flt Protected 0.99 0.97 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1649 1719 1785 3394 1783 3497


Flt Permitted 0.96 0.81 0.37 1.00 0.24 1.00


Satd. Flow (perm) 1590 1429 688 3394 451 3497


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) 2 1 11 60 2 37 18 1022 91 49 749 4


RTOR Reduction (vph) 0 10 0 0 29 0 0 4 0 0 0 0


Lane Group Flow (vph) 0 4 0 0 70 0 18 1109 0 49 753 0


Confl. Peds. (#/hr) 3 1 1 3 3 3


Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 4% 0% 0% 2% 0%


Turn Type Perm Perm Perm Perm


Protected Phases 4 8 2 6


Permitted Phases 4 8 2 6


Actuated Green, G (s) 9.2 9.2 68.8 68.8 68.8 68.8


Effective Green, g (s) 9.2 9.2 68.8 68.8 68.8 68.8


Actuated g/C Ratio 0.10 0.10 0.76 0.76 0.76 0.76


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 163 146 526 2595 345 2673


v/s Ratio Prot c0.33 0.22


v/s Ratio Perm 0.00 c0.05 0.03 0.11


v/c Ratio 0.03 0.48 0.03 0.43 0.14 0.28


Uniform Delay, d1 36.4 38.1 2.6 3.7 2.8 3.2


Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 0.1 2.5 0.1 0.5 0.9 0.3


Delay (s) 36.4 40.6 2.7 4.2 3.7 3.4


Level of Service D D A A A A


Approach Delay (s) 36.4 40.6 4.2 3.5


Approach LOS D D A A


Intersection Summary


HCM Average Control Delay 5.9 HCM Level of Service A


HCM Volume to Capacity ratio 0.43


Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 60.4% ICU Level of Service B


Analysis Period (min) 15


c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Volume (veh/h) 43 26 1408 43 25 813


Sign Control Stop Free Free


Grade 0% 0% 0%


Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95


Hourly flow rate (vph) 45 27 1482 45 26 856


Pedestrians 1


Lane Width (m) 3.5


Walking Speed (m/s) 1.2


Percent Blockage 0


Right turn flare (veh)


Median type None None


Median storage veh)


Upstream signal (m) 285


pX, platoon unblocked


vC, conflicting volume 1986 765 1528


vC1, stage 1 conf vol


vC2, stage 2 conf vol


vCu, unblocked vol 1986 765 1528


tC, single (s) 6.8 6.9 4.1


tC, 2 stage (s)


tF (s) 3.5 3.3 2.2


p0 queue free % 12 92 94


cM capacity (veh/h) 51 350 441


Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2


Volume Total 73 988 539 312 571


Volume Left 45 0 0 26 0


Volume Right 27 0 45 0 0


cSH 76 1700 1700 441 1700


Volume to Capacity 0.96 0.58 0.32 0.06 0.34


Queue Length 95th (m) 38.3 0.0 0.0 1.4 0.0


Control Delay (s) 187.9 0.0 0.0 2.1 0.0


Lane LOS F A


Approach Delay (s) 187.9 0.0 0.7


Approach LOS F


Intersection Summary


Average Delay 5.8


Intersection Capacity Utilization 51.2% ICU Level of Service A


Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 21 4 23 11 7 8 20 386 26 5 323 22


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 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00


Frpb, ped/bikes 0.99 0.99 1.00 1.00 1.00 1.00


Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.98 1.00


Frt 0.94 0.96 1.00 0.99 1.00 0.99


Flt Protected 0.98 0.98 0.95 1.00 0.95 1.00


Satd. Flow (prot) 1690 1744 1785 1772 1250 1794


Flt Permitted 0.85 0.87 0.54 1.00 0.51 1.00


Satd. Flow (perm) 1460 1550 1023 1772 672 1794


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) 22 4 24 12 7 8 21 406 27 5 340 23


RTOR Reduction (vph) 0 22 0 0 7 0 0 1 0 0 1 0


Lane Group Flow (vph) 0 28 0 0 20 0 21 432 0 5 362 0


Confl. Peds. (#/hr) 5 2 2 5 9 9


Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 5% 0% 40% 4% 0%


Turn Type Perm Perm Perm Perm


Protected Phases 4 8 2 6


Permitted Phases 4 8 2 6


Actuated Green, G (s) 7.0 7.0 91.0 91.0 91.0 91.0


Effective Green, g (s) 7.0 7.0 91.0 91.0 91.0 91.0


Actuated g/C Ratio 0.06 0.06 0.83 0.83 0.83 0.83


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 93 99 846 1466 556 1484


v/s Ratio Prot c0.24 0.20


v/s Ratio Perm c0.02 0.01 0.02 0.01


v/c Ratio 0.30 0.20 0.02 0.29 0.01 0.24


Uniform Delay, d1 49.1 48.8 1.7 2.2 1.7 2.1


Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 1.8 1.0 0.1 0.5 0.0 0.4


Delay (s) 50.9 49.8 1.7 2.7 1.7 2.4


Level of Service D D A A A A


Approach Delay (s) 50.9 49.8 2.6 2.4


Approach LOS D D A A


Intersection Summary


HCM Average Control Delay 6.7 HCM Level of Service A


HCM Volume to Capacity ratio 0.29


Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 37.6% ICU Level of Service A


Analysis Period (min) 15


c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Volume (vph) 196 168 1196 192 201 1236


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95


Frpb, ped/bikes 1.00 0.95 1.00 0.84 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00


Frt 1.00 0.85 1.00 0.85 1.00 1.00


Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00


Satd. Flow (prot) 1785 1520 3275 1302 1612 3570


Flt Permitted 0.95 1.00 1.00 1.00 0.19 1.00


Satd. Flow (perm) 1785 1520 3275 1302 319 3570


Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95


Adj. Flow (vph) 206 177 1259 202 212 1301


RTOR Reduction (vph) 0 58 0 46 0 0


Lane Group Flow (vph) 206 119 1259 156 212 1301


Confl. Peds. (#/hr) 32 21 40 40


Heavy Vehicles (%) 0% 0% 9% 3% 9% 0%


Turn Type Perm Perm Perm


Protected Phases 8 2 6


Permitted Phases 8 2 6


Actuated Green, G (s) 16.7 16.7 71.3 71.3 71.3 71.3


Effective Green, g (s) 16.7 16.7 71.3 71.3 71.3 71.3


Actuated g/C Ratio 0.17 0.17 0.71 0.71 0.71 0.71


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 298 254 2335 928 227 2545


v/s Ratio Prot c0.12 0.38 0.36


v/s Ratio Perm 0.08 0.12 c0.66


v/c Ratio 0.69 0.47 0.54 0.17 0.93 0.51


Uniform Delay, d1 39.2 37.6 6.7 4.7 12.3 6.5


Progression Factor 1.00 1.00 1.18 0.43 1.00 1.00


Incremental Delay, d2 6.8 1.4 0.8 0.4 44.7 0.7


Delay (s) 46.0 39.0 8.7 2.4 57.1 7.2


Level of Service D D A A E A


Approach Delay (s) 42.8 7.8 14.2


Approach LOS D A B


Intersection Summary


HCM Average Control Delay 14.7 HCM Level of Service B


HCM Volume to Capacity ratio 0.89


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 71.7% ICU Level of Service C


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 44 1226 5 13 1173 35 6 0 7 15 0 39


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 6.0 6.0 6.0


Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00


Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.97


Flpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00


Frt 1.00 1.00 1.00 0.93 1.00 0.85


Flt Protected 0.95 1.00 1.00 0.98 0.95 1.00


Satd. Flow (prot) 1750 3428 3441 1433 1691 1501


Flt Permitted 0.14 1.00 0.93 0.98 0.75 1.00


Satd. Flow (perm) 255 3428 3206 1433 1333 1501


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) 46 1291 5 14 1235 37 6 0 7 16 0 41


RTOR Reduction (vph) 0 0 0 0 3 0 0 5 0 0 0 28


Lane Group Flow (vph) 46 1296 0 0 1283 0 0 8 0 16 0 13


Confl. Peds. (#/hr) 17 17 13 34 34 13


Confl. Bikes (#/hr) 3


Heavy Vehicles (%) 2% 4% 20% 17% 3% 0% 17% 0% 14% 0% 0% 3%


Turn Type Perm Perm Perm custom custom


Protected Phases 4 8 2


Permitted Phases 4 8 2 6 6


Actuated Green, G (s) 56.6 56.6 56.6 31.4 31.4 31.4


Effective Green, g (s) 56.6 56.6 56.6 31.4 31.4 31.4


Actuated g/C Ratio 0.57 0.57 0.57 0.31 0.31 0.31


Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 144 1940 1815 450 419 471


v/s Ratio Prot 0.38


v/s Ratio Perm 0.18 c0.40 0.01 c0.01 0.01


v/c Ratio 0.32 0.67 0.71 0.02 0.04 0.03


Uniform Delay, d1 11.5 15.1 15.7 23.7 23.8 23.7


Progression Factor 0.64 0.64 1.00 1.00 1.00 1.00


Incremental Delay, d2 1.2 0.9 1.3 0.1 0.2 0.1


Delay (s) 8.6 10.5 17.0 23.7 24.0 23.8


Level of Service A B B C C C


Approach Delay (s) 10.4 17.0 23.7 23.9


Approach LOS B B C C


Intersection Summary


HCM Average Control Delay 13.9 HCM Level of Service B


HCM Volume to Capacity ratio 0.47


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0


Intersection Capacity Utilization 78.1% ICU Level of Service D


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Volume (vph) 29 1052 303 214 1005 49 517 6 250 28 0 34


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 6.0 6.0 6.0 6.0


Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00


Frpb, ped/bikes 1.00 1.00 0.91 1.00 0.99 1.00 0.95 0.95


Flpb, ped/bikes 0.98 1.00 1.00 1.00 1.00 0.93 1.00 1.00


Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.85 0.93


Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98


Satd. Flow (prot) 1741 3466 1287 1373 3393 1444 1303 1614


Flt Permitted 0.26 1.00 1.00 0.17 1.00 0.68 1.00 0.21


Satd. Flow (perm) 471 3466 1287 244 3393 1032 1303 348


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) 31 1107 319 225 1058 52 544 6 263 29 0 36


RTOR Reduction (vph) 0 0 147 0 4 0 0 0 139 0 28 0


Lane Group Flow (vph) 31 1107 172 225 1107 0 0 550 124 0 37 0


Confl. Peds. (#/hr) 39 24 24 39 38 16 16 38


Heavy Vehicles (%) 0% 3% 13% 30% 4% 0% 15% 0% 17% 0% 0% 0%


Turn Type Perm Perm pm+pt Perm Perm Perm


Protected Phases 4 3 8 2 6


Permitted Phases 4 4 8 2 2 6


Actuated Green, G (s) 54.0 54.0 54.0 65.0 65.0 23.0 23.0 23.0


Effective Green, g (s) 54.0 54.0 54.0 65.0 65.0 23.0 23.0 23.0


Actuated g/C Ratio 0.54 0.54 0.54 0.65 0.65 0.23 0.23 0.23


Clearance Time (s) 6.0 6.0 6.0 4.0 6.0 6.0 6.0 6.0


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 254 1872 695 238 2205 237 300 80


v/s Ratio Prot 0.32 c0.07 0.33


v/s Ratio Perm 0.07 0.13 c0.55 c0.53 0.09 0.11


v/c Ratio 0.12 0.59 0.25 0.95 0.50 2.32 0.41 0.47


Uniform Delay, d1 11.3 15.5 12.2 12.4 9.1 38.5 32.7 33.2


Progression Factor 1.00 1.00 1.00 2.13 1.39 1.00 1.00 1.00


Incremental Delay, d2 0.2 0.5 0.2 29.6 0.5 607.4 4.1 18.2


Delay (s) 11.5 16.0 12.4 56.0 13.1 645.9 36.9 51.5


Level of Service B B B E B F D D


Approach Delay (s) 15.2 20.3 448.9 51.5


Approach LOS B C F D


Intersection Summary


HCM Average Control Delay 113.8 HCM Level of Service F


HCM Volume to Capacity ratio 1.26


Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.0


Intersection Capacity Utilization 89.9% ICU Level of Service E


Analysis Period (min) 15


c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR


Lane Configurations


Volume (vph) 136 74 69 1949 1587 53


Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900


Total Lost time (s) 5.5 5.5 5.5 5.5 5.5


Lane Util. Factor 1.00 1.00 1.00 0.91 0.91


Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00


Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00


Frt 1.00 0.85 1.00 1.00 1.00


Flt Protected 0.95 1.00 0.95 1.00 1.00


Satd. Flow (prot) 1785 1581 1764 4932 4950


Flt Permitted 0.95 1.00 0.11 1.00 1.00


Satd. Flow (perm) 1785 1581 205 4932 4950


Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95


Adj. Flow (vph) 143 78 73 2052 1671 56


RTOR Reduction (vph) 0 14 0 0 4 0


Lane Group Flow (vph) 143 64 73 2052 1723 0


Confl. Peds. (#/hr) 29 14 14


Heavy Vehicles (%) 0% 1% 1% 4% 3% 2%


Turn Type Perm Perm


Protected Phases 4 2 6


Permitted Phases 4 2


Actuated Green, G (s) 8.8 8.8 40.2 40.2 40.2


Effective Green, g (s) 8.8 8.8 40.2 40.2 40.2


Actuated g/C Ratio 0.15 0.15 0.67 0.67 0.67


Clearance Time (s) 5.5 5.5 5.5 5.5 5.5


Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0


Lane Grp Cap (vph) 262 232 137 3304 3317


v/s Ratio Prot c0.08 c0.42 0.35


v/s Ratio Perm 0.04 0.36


v/c Ratio 0.55 0.28 0.53 0.62 0.52


Uniform Delay, d1 23.7 22.8 5.1 5.6 5.0


Progression Factor 1.00 1.00 1.00 1.00 1.00


Incremental Delay, d2 2.3 0.7 14.0 0.9 0.6


Delay (s) 26.1 23.4 19.1 6.5 5.6


Level of Service C C B A A


Approach Delay (s) 25.1 6.9 5.6


Approach LOS C A A


Intersection Summary


HCM Average Control Delay 7.3 HCM Level of Service A


HCM Volume to Capacity ratio 0.61


Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0


Intersection Capacity Utilization 57.0% ICU Level of Service B


Analysis Period (min) 15


c    Critical Lane Group
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