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1.0 INTRODUCTION 

The City of Mississauga, in partnership with the Region of Peel, has initiated a Class Environmental 

Assessment (Class EA) and Preliminary Design for Mavis Road from Courtneypark Drive West, in the City 

of Mississauga to Ray Lawson Boulevard, in the City of Brampton, to address the existing and future 

‘multi-modal’ transportation conditions. The study is being conducted as a 'Schedule C' project under 

the Municipal Class Environmental Assessment (October 2000, as amended in 2015), which is approved 

under the Ontario Environmental Assessment Act.  

This EA Study is being undertaken to assess and address the existing traffic congestion, review the 

population and employment growth within the Region and the associated transportation impacts, and 

based on that identify the network connectivity and potential transportation network improvements that will 

best serve a variety of users including motorists, transit users, pedestrians, cyclists and goods movement. 

Consistent with the City’s vision to support active transportation, the provision of AT facilities on Mavis 

Road (e.g. MUT / sidewalk / bicycle lanes) are also being considered.   

As part of the EA Study, a detailed traffic study is being conducted for the existing (2015) traffic conditions 

and future planning horizon years for 2021, 2031 and 2041 conditions. The intersection capacity analysis 

was conducted using Synchro software. A safety performance analysis was conducted to identify any 

safety-related concerns within the study area through a review of the recent collision history (5-year period), 

traffic volume and physical characteristics of the study area intersections.  

This report documents traffic operations analysis for the existing (2015) and future (2041) and interim 

(2021 and 2031) conditions, includes:  

 Review existing transportation network facilities within the study area, presented in Section 2. 

 Collect and summarize existing (2015) traffic volumes in the study area for weekday morning and 

afternoon peak hours, presented in Section 3.1. 

 Conduct roadway capacity analysis and intersection capacity analysis for the existing (2015) 

conditions, presented in Section 3.2 and Section 3.3, respectively. 

 Review collision history for the study area intersections and mid-blocks; identifying associated 

lighting conditions, impact and collision types, environmental conditions, and road surface 

conditions, presented in Section 4.1 and 4.2. A safety analysis was also conducted using the 

AASHTO Highway Safety Manual (HSM) Predictive Method, to estimate an expected average 

collision frequency for the study area intersections using regression equations called Safety 

Performance Functions (SPF), presented in Section 4.3. Geometric review was conducted for 

Derry Road West intersection, presented in Section 4.4. 
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 Assess future transportation conditions and estimate future traffic growth rates using Screenline 

analysis for planning horizon years of 2021, 2031 and 2041, presented in Section 5.  

 Identify intersection lane configurations based on the intersection capacity analysis for the future 

(2041) and interim (2021 and 2031) planning horizon years, presented in Section 6.  

 Summarize study findings, documented in Section 7. 
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2.0 STUDY AREA 

The Mavis Road Class EA study limit is from Courtneypark Drive West to Ray Lawson Boulevard. However, 

for the purpose travel demand analysis and of traffic analysis, a larger study area was used.  

The study area for the travel demand analysis was expanded to conduct a transportation screenline 

assessment. Existing and future north-south capacity deficiencies within the study area were assessed 

under this analysis using the City’s travel demand model (EMME based). The study area for the travel 

demand analysis extends from Mississauga Road in the west to Hurontario Street in the east, Highway 

401 in the south and Highway 407 in the north.   

The study area for the traffic analysis includes a segment of Mavis Road from Sombrero Way / 

Courtneypark Drive West in City of Mississauga to the north ramp terminal of Highway 407 in City of 

Brampton. The Region of Peel completed a separate Class EA study and has recently widened Mavis 

Road from Ray Lawson Boulevard to Steeles Avenue in Brampton to six lanes, which also included 

improvements at the Ray Lawson Boulevard intersection. Therefore, the current EA study is unlikely to 

identify any additional improvements at this intersection (in particular for the east-west approaches) and 

therefore, this intersection is not included for the traffic analysis. However, if required, the EA study will 

identify modifications to this intersection to connect with the proposed improvements being identified under 

this EA study.  

The study area boundaries for the traffic operational analysis and travel demand analysis are presented 

in Exhibit 2.1. 
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Exhibit 2.1: Study Area  

 

  

Legend: 

Traffic Operations Study Area 

Travel Demand Model Focus Area 
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2.1 ROAD NETWORK 

Mavis Road is an arterial road providing north-south connections between City of Mississauga and City of 

Brampton, serving local residential/community traffic, pedestrian and cyclists, commercial and commuter 

traffic; providing connections to Highway 401, Highway 403 and Highway 407.  Within the study area, the 

segment of Mavis Road from Courtneypark Drive intersection to just south of Highway 407 (North City 

Limit) is under the jurisdiction of the City of Mississauga. The segment from south of Highway 407 to Ray 

Lawson Boulevard is under the jurisdiction of The Region of Peel and designated as Regional Road 18. 

Within the study area, the posted speed limit on Mavis Road is 70 km/h.  

Within the City of Mississauga, Mavis Road extends from the Queensway to the north City limits. The 

segment of Mavis Road from Burnhamthorpe Road (south of Highway 403) to Courtneypark Drive (north 

of Highway 401) is operating with a six-lane cross-section and narrows down to a four-lane cross-section 

within the study area. Similarly, Mavis Road/Chinguacousy Road in the City of Brampton is already 

widened with a six-lane cross-section from Ray Lawson Boulevard northerly to Bovaird Drive. Thus, a 

four-lane cross-section within the study area results in bottlenecks in both the directions (i.e. in the 

southbound direction at the north end, and in northbound direction at the south end of the study area). 

This causes higher delays to the through traffic as well as local traffic during peak periods. The City of 

Mississauga’s Official Plan identifies this section of Mavis Road as an Arterial, with a designated Right-of-

Way (ROW) of 35 m which is the City’s standard for a six-lane arterial roadway. The Annual Average Daily 

Traffic (AADT) volume is currently approximately 35,000 vehicles per day. The study area includes ten 

signalized intersections along Mavis Road.   

Derry Road West (Regional Road 5) is an east-west arterial corridor under the jurisdiction of the Region 

of Peel. It is operating with a six-lane cross-section and dedicated turning lanes at the Mavis Road 

intersection. The posted speed limit for Derry Road West is 70 km/h within the study area. Derry Road 

provides access to Halton Region (Milton) in the west and City of Toronto (Etobicoke) in the east, and 

provides an alternative route to Highway 401. This corridor attracts large volumes of commuting traffic 

travelling eastbound in the morning peak hour and westbound in the afternoon peak hour.  

Courtneypark Drive is a four-lane arterial road under the jurisdiction of the City of Mississauga, provides 

east-west connection between Mavis Road and Dixie Road, and has a posted speed limit of 60 km/h. 

Courtneypark Drive provides access to two secondary schools (St. Marcellinus Secondary School, and 

Mississauga Secondary School), residential units, and also provides access to an industrial area located 

east of McLaughlin Road. West of Mavis Road, Courtneypark Drive becomes Sombrero Way, a minor 

collector road. As such, there are heavy westbound left and right turn traffic demands at the Mavis Road 

intersection.   

All the other roadways intersecting with Mavis Road are either local roads or minor collector roads 

providing access to the local residential areas, with a posted speed limit of 50 km/h. The segment between 
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Sombrero Way/Courtneypark Drive West and Eastbound Highway 401 ramp terminal is currently under 

construction for a change in cross-section from four-lane to six-lane. For traffic analysis, this segment is 

considered to have a six-lane cross-section. The existing (2015) intersection lane configurations, posted 

speed limits and intersection control types are presented in Exhibit 2.2.   
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Exhibit 2.2: Existing (2015) Intersection Lane Configurations 

 

Mavis  Road

Highway 407 Crawford Mi l l Novo Star Drive

WB Off-Ramp Avenue

Highway 407 Cra ig Carrier Court Western Skies  Way

EB Off-Ramp

Knotty Pine Grove Twain Avenue Sombrero Way Courtneypark Drive West

Envoy Drive Kaiser Drive Highway 401

WB Off-Ramp

Derry Road West Highway 401

EB Off-Ramp

Mavis  Road

Lane Configuration 'Signalized' Intersection

Legend
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2.2 TRANSIT NETWORK 

Within the study area, three MiWay (City of Mississauga) bus routes (Route # 61/61A, 57, and 42) currently 

operate on Mavis Road. In addition, Route #6 of Brampton Transit is also operating on Mavis Road. MiWay 

and City of Brampton transit route maps are presented in Exhibit 2.3. 

Exhibit 2.3: Existing Mississauga (MiWay) and Brampton Transit Routes (Partial) 

   

 

 

 

Source: City of Mississauga and City of Brampton 

Route 61 operates seven days a week between City Center Transit Terminal and Financial Drive; 

additional service (Route 61A) is provided Monday to Friday between City Center Transit Terminal and 

Sheridan College Brampton Campus, which is located northeast of the study area. This route is one of the 

main transit corridors and carries approximately 4,900 passengers daily during weekdays. This transit 

route provides 13 minute frequencies during weekday peak period and 20 minute during weekday mid-

day.   
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Route 57 operates during weekday rush hours only, and provides connection between Courtneypark Drive 

West and Envoy Drive on Mavis Road; with approximately 30 minute frequencies during weekday peak 

period and weekday mid-day. Route 42 is an east-west bus route on Derry Road, providing services in 

weekdays and weekends. Within the study area, Route 42 operates on Mavis Road between Derry Road 

West and Crawford Mill Avenue intersections, with approximately 10 minute frequencies during weekday 

peak period and 20 minutes during weekday mid-day. Considering all routes during peak periods, overall 

bus headways are approximately 9 minutes during peak hours. 

2.3 CYCLING AND PEDESTRIAN NETWORK 

The study area includes the following Active Transportation (cycling and pedestrian) facilities:  

 1.5 m sidewalk on east side of Mavis Road is provided between Courtneypark Drive West to 220 m 

north of Twain Avenue, and 330 m north of Highway 407 to Ray Lawson Boulevard 

 1.5 m sidewalk on west side of Mavis Road is provided between Courtneypark Drive West to Derry 

Road 

 2.0 m sidewalk on both sides of Mavis Road is available on Highway 407 Crossing Structure 

 Multi-use path on the west side of Mavis Road is provided Derry Road to 310 m north of Twain 

Avenue 

 Sidewalks/AT facilities are not available between 220 m north of Twain Avenue and Highway 407 

Structure, and Highway 407 Structure (i.e. through ramp terminal areas) and 330 m north of 

Highway 407 

Future boulevard trails have been proposed on Derry Road West and Courtneypark Drive West as 

indicated in the City of Mississauga Cycling Master Plan. Additional secondary routes are proposed on 

intersecting city roads (e.g. Knotty Pine Grove/Twain Avenue, Crawford Mill Avenue/Novo Star Drive) 

connecting local residential areas (refer to Exhibit 2.4). 
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Exhibit 2.4: Existing and Proposed Cycling Network in Study Area 

 

Source: Mississauga Cycling Master Plan-Proposed Mississauga Cycling Route Network, August 2010 
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3.0 EXISTING (2015) TRAFFIC CONDITIONS 

3.1 EXISTING (2015) TRAFFIC VOLUMES 

The traffic counts for the study area intersections were provided by the City of Mississauga, The Region 

of Peel and 407 ETR. The turning movement counts were collected between 2010 and 2015, survey dates 

are presented in Exhibit 3.1.    

Exhibit 3.1: Survey Dates for Turning Movement Counts Data (from North to South)  

Intersection Data Collection Dates 

Highway 407 North Ramp Terminal Wednesday, 11 March, 2015 

Highway 407 South Ramp Terminal Wednesday, 11 March, 2015 

Knotty Pine Grove/Twain Avenue Tuesday, 26 May, 2015 

Envoy Drive/ Kaiser Drive Wednesday, 20 May, 2015 

Derry Road West Thursday, 27 November, 2014 

Crawford Mill Avenue/Novo Star Drive Tuesday, 18 March, 2014 

Craig Carrier Court/Western Skies Way Thursday, 6 March, 2014 

Sombrero Way/Courtneypark Drive Tuesday, 4 March, 2014 

Highway 401 North Ramp Terminal Thursday, 4 April, 2013 

Highway 401 South Ramp Terminal Wednesday, 1 December, 2010 

These counts were compiled, reviewed and grown/balanced to reflect the existing (2015) conditions. In 

addition to these turning movement counts, Automatic Traffic Records (ATR) counts for three mid-block 

locations (1. between Knotty Pine Grove and North City Limit, 2. between Derry Road West and Crawford 

Mill Avenue, and 3. Between Courtneypark Drive West and Highway 401) were also reviewed to estimate 

the existing traffic demand.  

The signal timing plans for the signalized intersections were also received from the City and coded in the 

Synchro models. The balanced existing (2015) year traffic volumes for the morning and afternoon peak 

hours used for the existing traffic analysis are presented in Exhibit 3.2. 
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Exhibit 3.2: Existing (2015) Weekday Peak Hour Turning Movement Volumes 
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3.2 EXISTING (2015) ROADWAY CAPACITY ANALYSIS 

The roadway (link) level capacity analysis for the existing (2015) condition was conducted using the 

volume to capacity (v/c) ratio. The v/c ratio for each corridor segment was calculated using balanced traffic 

volumes and planning level roadway capacity. Based on the roadway type (e.g. arterial road) and adjacent 

land use, planning level capacity was assumed at 900 vehicles per hour (vph)/lane.  

The v/c ratios for Mavis Road segments are presented in Exhibit 3.3 and Exhibit 3.4 for the morning and 

afternoon peak hours, respectively. The v/c ratios show that southbound is the peak direction during 

morning peak hour and northbound is the peak direction during afternoon peak hour.  
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Exhibit 3.3: Roadway Capacity (V/C) Analysis for Existing (2015) AM Peak Hour Condition 
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V/C Operating Condition

XX AM Peak Volume V/C < 0.80 'Good'

(YY) AM Peak V/C 0.80 ≤ V/C < 0.90 'Unstable'

0.90 ≤ V/C < 1.00 'Congested'

V/C ≥ 1.00 'Very-Congested'

2
7

0
0

 v
p

h

2
7

0
0

 v
p

h

3 lanes (capacity: 900 vph/lane)

1950 1323

3 lanes (capacity: 900 vph/lane) (0.72) (0.49) 3 lanes (capacity: 900 vph/lane)

2917 1404

3 lanes (capacity: 900 vph/lane) (1.08) (0.52)

3 lanes (capacity: 900 vph/lane) (1.00) (0.43) 3 lanes (capacity: 900 vph/lane)

2 lanes (capacity: 900 vph/lane) (1.37) (0.51) 2 lanes (capacity: 900 vph/lane)

2704 1173

2 lanes (capacity: 900 vph/lane) (1.25) (0.50) 2 lanes (capacity: 900 vph/lane)

2466 921

2255 906

2 lanes (capacity: 900 vph/lane)

1901 979

2 lanes (capacity: 900 vph/lane) (1.06) (0.54) 2 lanes (capacity: 900 vph/lane)

2 lanes (capacity: 900 vph/lane) (1.10) (0.44)

2 lanes (capacity: 900 vph/lane)

1994 887

1980 784

2 lanes (capacity: 900 vph/lane)

2311 754

2 lanes (capacity: 900 vph/lane) (1.11) (0.49)

(0.40)

2 lanes (capacity: 900 vph/lane) (1.28) (0.42)

2 lanes (capacity: 900 vph/lane) (1.10) (0.50)

1971 899

2 lanes (capacity: 900 vph/lane)

1
8

0
0

 v
p

h

(1.32)2 lanes (capacity: 900 vph/lane) 2 lanes (capacity: 900 vph/lane)1
8

0
0

 v
p

h

2375 716

Southbound Northbound

Link

Capacity
Volume Volume

Link

Capacity
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Exhibit 3.4: Roadway Capacity (V/C) Analysis for Existing (2015) PM Peak Hour Condition 

 

Mavis Road

# #

1800 941 # # 2321 1800

# #

# #

Highway 407

# # WB Off-Ramp

1800 1326 # # 1992 1800

# #

# #

Highway 407

EB Off-Ramp # #

1800 1211 # # 2071 1800

# #

# #

Knotty Pine Grove Twain Avenue

# #

1800 1195 # # 2102 1800

# #

# #

Envoy Drive Kaiser Drive

# #

1800 1114 # # 2042 1800

# #

# #

Derry Road West

# #

1800 1363 # # 2017 1800

# #

# #

Crawford Mill Novo Star Drive

Avenue # #

1800 1401 # # 2194 1800

# #

# #

Craig Carrier Court Western Skies Way

# #

1800 1423 # # 2372 1800

# #

# #

Sombrero Way Courtneypark Drive

# # West

2700 2038 # # 2182 2700

# #

# #

Highway 401

# # WB Off-Ramp

2700 2316 # # 2608 2700

# #

# #

Highway 401

EB Off-Ramp # #

2700 2283 # # 2492 2700

# #

# #

Legend
V/C Operating Condition

XX PM Peak Volume V/C < 0.80 'Good'

(YY) PM Peak V/C 0.80 ≤ V/C < 0.90 'Unstable'

0.90 ≤ V/C < 1.00 'Congested'

V/C ≥ 1.00 'Very-Congested'

2492

3 lanes (capacity: 900 vph/lane) (0.85) (0.92) 3 lanes (capacity: 900 vph/lane)

2283

3 lanes (capacity: 900 vph/lane)

2316 2608

3 lanes (capacity: 900 vph/lane) (0.86) (0.97) 3 lanes (capacity: 900 vph/lane)

2
7

0
0

 v
p

h

2038 2182

2
7

0
0

 v
p

h

3 lanes (capacity: 900 vph/lane) (0.75) (0.81)

2 lanes (capacity: 900 vph/lane)

1401 2194

2 lanes (capacity: 900 vph/lane) (0.78) (1.22) 2 lanes (capacity: 900 vph/lane)

1423 2372

2 lanes (capacity: 900 vph/lane) (0.79) (1.32)

2 lanes (capacity: 900 vph/lane)

1114 2042

(0.62) (1.13)

1363 2017

2 lanes (capacity: 900 vph/lane)

2 lanes (capacity: 900 vph/lane) (0.76) (1.12)

2102

2 lanes (capacity: 900 vph/lane) (0.66) (1.17)

2 lanes (capacity: 900 vph/lane)

2 lanes (capacity: 900 vph/lane)

2 lanes (capacity: 900 vph/lane)

1211 2071

2 lanes (capacity: 900 vph/lane) (0.67) (1.15) 2 lanes (capacity: 900 vph/lane)

1
8

0
0

 v
p

h

1
8

0
0

 v
p

h

1326 1992

2 lanes (capacity: 900 vph/lane) (0.74) (1.11)

1195

2 lanes (capacity: 900 vph/lane)

Southbound Northbound

Link

Capacity
Volume Volume

Link

Capacity

941 2321

2 lanes (capacity: 900 vph/lane) (0.52) (1.29)
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During the morning peak hour (refer to Exhibit 3.3), the southbound traffic is operating at ‘Very-Congested’ 

conditions (with v/c ratio over 1.0). The southbound traffic volumes in the four-lane cross-section (north of 

Sombrero Way / Courtneypark Drive West to Highway 407) are in a range from 1,900 vph to 2,200 vph; 

in the six-lane cross-section (between Sombrero Way / Courtneypark Drive West and Highway 401) are 

over 2,700 vph, which also presents ‘Very-Congested’ traffic conditions.  

During afternoon peak hour condition (refer to Exhibit 3.4), the northbound traffic on the segment north of 

Sombrero Way/Courtneypark Drive West to Highway 407 is ranging from 2000-2300 vph. With a four-lane 

cross-section, traffic in this segment is operating at ‘Very-Congested’ condition (with v/c ratio over 1.0). 

The segment from Sombrero Way/Courtneypark Drive West to Highway 401 is operating at ‘Unstable’ 

condition (with v/c ratio over 0.80).   

The existing (2015) traffic conditions during peak hour-peak direction (i.e. southbound direction during 

morning peak hour and northbound direction during afternoon peak hour) indicate that Mavis Road is 

operating at a saturated level, and would not be able to accommodate any future traffic growth. The 

existing roadway capacity analysis presents the needs for additional capacity on Mavis Road to provide 

an acceptable level of service for the existing conditions and accommodate future traffic demand.   

3.3 EXISTING (2015) INTERSECTION OPERATIONAL ANALYSIS 

Intersection operational analysis was conducted using Synchro software. As per the City’s requirement, 

the analysis results are summarized using the Highway Capacity Manual 2000 (HCM 2000) methodology. 

The evaluation elements include average delays, Level of Service (LOS), volume to capacity ratio (v/c) 

and queue length. Exhibit 3.5 presents the intersection delay criteria for stop-controlled and signalized 

intersections.  

Capacity is defined as the maximum number of vehicles that can pass over a particular road segment or 

through a particular intersection within set time duration. Capacity is combined with a level of service (LOS) 

to describe the operating characteristics of a road segment or intersection. LOS is a qualitative measure 

that describes operational conditions within a traffic stream. The Highway Capacity Manual (HCM) defines 

six levels of service, LOS ‘A’ through LOS ‘F’. LOS ‘A’ represents the lower average delay and LOS ‘F’ 

represents the higher average delays.  

The highest possible rating is LOS ‘A’, under which the average total delay on a movement, approach or 

intersection is less than 10 seconds per vehicle. When the average delay exceeds 50 seconds at 

unsignalized intersections, or 80 seconds at signalized intersections, the movement is classified as 

LOS ‘F’. Up to LOS ‘D’ is generally considered as an acceptable level of service for signalized intersections 

in urban areas. LOS ‘E’ is the point at which remedial measures are considered, depending on the nature 

and extent of the delays.  
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Exhibit 3.5: Intersection Level of Service Criteria  

Level 
of 

Service 

Intersection Delay Criteria (seconds per vehicle) 
Traffic Operation 

Signalized Stop-Controlled/Roundabout 

A  10  10 

Acceptable operation B > 10.0 and  20.0 > 10.0 and  15.0 

C > 20.0 and   
35.0 

> 15.0 and  25.0 

D > 35.0 and  55.0 > 25.0 and   35.0 

E 
> 55.0 and   

80.0 
> 35.0 and  50.0 

Marginally Acceptable – 
occasional queuing 

F > 80.0 > 50.0 
Unacceptable – persistent 

queuing 

Source: Highway Capacity Manual 2000 

The intersection operational analysis results for the existing traffic conditions are presented in Exhibit 3.6. 

Detailed Synchro reports for the existing (2015) conditions are presented in Appendix A. 

Exhibit 3.6: Existing (2015) Intersection Operational Analysis Results 

Location/Movement 

Levels of Service 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

V/C 
Delay 

(s) 
LOS 

Queue1 

(m) 
V/C 

Delay 
(s) 

LOS 
Queue1 

(m) 

Highway 407 North Ramp 
Terminal 

 12 B   37 D  

Westbound Left 0.39 63 E 17 0.58 48 D 73 

Westbound Right 0.06 61 E 14 1.27 196 F >2262 

Northbound Through 0.24 2 A 33 0.82 13 B 159 

Southbound Through 0.87 11 B 244 0.41 9 A 70 

Highway 407 South Ramp 
Terminal 

 6 A   8 A  

Eastbound Left 0.58 65 E 45 0.61 64 E 41 

Eastbound Right 0.55 65 E 29 0.03 55 D 5 

Northbound Through 0.22 1 A 3 0.70 7 A 167 

Southbound Through 0.72 2 A 56 0.46 2 A 43 

  



 
 

18 WSP | MMM GROUP LIMITED  |  FEBRUARY 2017  |  3215102-000 
 

 

Location/Movement 

Levels of Service 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

V/C 
Delay 

(s) 
LOS 

Queue1 

(m) 
V/C 

Delay 
(s) 

LOS 
Queue1 

(m) 

Knotty Pine Grove /Twain 
Avenue 

 21 C   36 D  

Eastbound Left 0.52 57 E 39 0.61 64 E 39 

Eastbound Through/Right 0.53 56 E 59 0.38 56 E 40 

Westbound Left 0.87 95 F >72 0.79 79 E 59 

Westbound Through/Right 0.58 57 E 64 0.67 64 E 64 

Northbound Left 0.73 69 E >38 0.28 7 A 8 

Northbound Through/Right 0.37 6 A 57 0.85 11 B 114 

Southbound Left 0.32 6 A 19 2.32 669 F >84 

Southbound Through/Right 0.79 15 B 276 0.47 7 A 92 

Envoy Drive /Kaiser Drive  13 B   13 B  

Eastbound Left 0.81 82 F 60 0.74 71 E 61 

Eastbound Through/Right 0.47 56 E 50 0.53 57 E 58 

Westbound Left 0.45 56 E 34 0.20 52 D 17 

Westbound Through/Right 0.50 56 E 55 0.34 54 D 38 

Northbound Left 0.39 30 C 3 0.17 1 A 1 

Northbound Through/Right 0.33 2 A 17 0.83 9 A 19 

Southbound Left 0.06 2 A 2 0.62 47 D >26 

Southbound Through/Right 0.83 5 A 78 0.49 5 A 45 

Derry Road West  101 F   109 F  

Eastbound Left 0.33 28 C 18 0.92 77 E 49 

Eastbound Through 1.07 91 F >238 0.68 48 D 105 

Eastbound Right 0.23 1 A 0 0.19 1 A 0 

Westbound Left 0.59 68 E 23 0.69 64 E 51 

Westbound Through 0.57 39 D 81 1.02 77 E >208 

Westbound Right 0.08 1 A 0 0.25 1 A 0 

Northbound Left 1.36 247 F >105 1.73 383 F >183 

Northbound Through 0.69 25 C 78 1.36 212 F >368 

Northbound Right 0.12 1 A 0 0.11 1 A 0 

Southbound Left 1.17 134 F >157 1.10 165 F >57 

Southbound Through 1.35 197 F >377 0.75 30 C 93 

Southbound Right 0.06 0 A 0 0.08 1 A 0 
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Location/Movement 

Levels of Service 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

V/C 
Delay 

(s) 
LOS 

Queue1 

(m) 
V/C 

Delay 
(s) 

LOS 
Queue1 

(m) 

Crawford Mill Avenue 
/Novo Star Drive 

 52 D   14 B  

Eastbound Left 0.53 45 D 56 0.59 64 E 42 

Eastbound Through/Right 1.00 93 F >198 0.48 59 E 44 

Westbound Left 1.87 483 F >114 0.70 75 E 43 

Westbound Through/Right 0.38 42 D 58 0.24 56 E 25 

Northbound Left 1.68 395 F >73 0.87 31 C >72 

Northbound Through/Right 0.42 4 A 13 0.82 11 B 147 

Southbound Left 0.25 4 A 2 0.84 73 E >30 

Southbound Through/Right 0.93 20 C 29 0.54 2 A 11 

Craig Carrier Court 
/Western Skies Way 

 17 B   12 B  

Eastbound Left 0.10 51 D 12 0.29 62 E 18 

Eastbound Through/Right 0.75 70 E 71 0.10 60 E 16 

Westbound Left 0.77 81 F 47 0.57 70 E 31 

Westbound Through/Right 0.03 51 D 10 0.17 61 E 14 

Northbound Left 0.78 75 E >16 0.60 9 A 7 

Northbound Through/Right 0.39 3 A 99 0.86 12 B 120 

Southbound Left 0.06 4 A 2 0.89 104 F >35 

Southbound Through/Right 0.94 15 B >401 0.54 2 A 42 

Sombrero Way 
/Courtneypark Drive West 

 113 F   72 E  

Eastbound Left 0.25 40 D 31 0.38 50 D 30 

Eastbound Through 0.69 49 D 126 0.22 47 D 31 

Eastbound Right 1.23 180 F >209 0.28 48 D 36 

Westbound Left 1.03 91 F >126 1.43 246 F >316 

Westbound Through 0.20 25 C >46 0.67 40 D 130 

Westbound Right 0.15 25 C >15 0.88 57 E 164 

Northbound Left 3.50 1215 F >133 0.97 93 F >160 

Northbound Through/Right 0.75 39 D >83 0.98 39 D >183 

Southbound Left 1.62 321 F >191 0.74 60 E >72 

Southbound Through/Right 0.95 39 D >260 0.75 54 D 140 

Highway 401 North Ramp 
Terminal 

 12 B   19 B  

Westbound Left 0.75 62 E 70 0.74 52 D 94 

Westbound Right 0.54 56 E 60 0.79 60 E 108 

Northbound Through 0.29 5 A 41 0.60 8 A 64 

Southbound Through 0.74 5 A 89 0.60 15 B 137 
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Location/Movement 

Levels of Service 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

V/C 
Delay 

(s) 
LOS 

Queue1 

(m) 
V/C 

Delay 
(s) 

LOS 
Queue1 

(m) 

Highway 401 South Ramp 
Terminal 

 13 B   27 C  

Eastbound Left 0.13 45 D 17 0.15 39 D 23 

Eastbound Right 0.80 67 E 94 0.95 81 F >175 

Northbound Through 0.41 8 A 84 0.89 25 C 264 

Southbound Through 0.53 7 A 95 0.65 19 B 91 

Note:  1. Queue length reflects 95th percentile conditions 
2. Due to the congestion, Synchro reported the maximum queue length after two cycles. The 

actual queue length could be longer than the reported value. 

During both peak hours, all the study area intersections are operating at an overall level of service (LOS) 

‘D’ or better, except for the Mavis Road intersections at Derry Road West and Sombrero 

Way/Courtneypark Drive West, which are operating at an overall LOS ‘E/F’ during both peak hours. Many 

movements at these two intersections are operating at an unacceptable LOS ‘F’ with high delays, mainly 

due to the heavy traffic volumes and limited capacity.  Higher delays at major intersections are causing 

drivers to divert through the surrounding residential community and raising concerns about safety and 

environmental effects. This has been observed for the northbound left turn movement at Derry Road West, 

traffic uses Crawford Mill Avenue as an alternate route due to high delays. 

At the Derry Road intersection, the southbound left and through movements during morning peak hour, 

northbound left and through movements during afternoon peak hour and eastbound through movement 

during morning peak hour are operating at an unacceptable level of service.   

At the Sombrero Way/Courtneypark Drive West Intersection, the eastbound right, westbound left, 

northbound left and southbound left turn movements are operating at LOS ‘F’ during morning peak hour; 

and westbound left and northbound left turn movements are operating at LOS ‘F’ during the afternoon 

peak hour. It is noted that due to the proximity of two schools at this intersection a high amount of 

pedestrian volumes were observed during the morning peak hour.  

During the morning peak hour, traffic entering from the side-streets (e.g. Envoy Drive, Crawford Mill 

Avenue/Novo Star Drive, and Western Skies Way) experience higher delays. This is mainly due to the 

longer cycle length required for signal coordination and provide sufficient capacity for traffic traveling along 

Mavis Road corridor, and limited green time assigned to the side streets. 

The existing traffic operational analysis indicates that currently Mavis Road is operating at/over its capacity 

at critical intersections and confirms the requirement for improvements.  
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4.0 COLLISION DATA ANALYSIS AND REVIEW 

The collision data for the study area intersections and mid-blocks were collected from the City and the 

Region of Peel for a five-year period (from 2010 to 2014 for Derry Road West and Mavis Road Intersection 

and Highway 407 Ramps, and from 2009 to 2013 for all the other intersections and mid-blocks). The 

collision data identifies the total number of collisions, characteristics related to initial impact types, type of 

collisions (i.e. ‘Property Damage Only’ (PDO), ‘Non-Fatal’, or ‘Fatal’), and environmental conditions. Within 

the data collection period, a total of 387 collisions were recorded in the study area corridor. The distribution 

of collisions at/between intersections is presented in Exhibit 4.1. 

Exhibit 4.1: Distribution of Collisions within Study Area (5-Year Period) 

 

Number of 

Collisions

15

30

7

21

1

197

3

31

1

13

11

57

Mavis Road at

Highway 407 Ramps

Knotty Pine Grove

/ Twain Avenue

Mid-Block

Envoy Drive

/ Kaiser Drive

Mid-Block

Derry Road West

Mid-Block

Crawford Mill Avenue

/ Novo Star Drive

Mid-Block

Craig Carrier Court

/ Western Skies Way

Mid-Block

Sombrero Way

/ Courtneypark Drive West

0 50 100 150 200 250

Highway 407 Ramps

Knotty Pine Grove
/ Twain Avenue

Mid-Block

Envoy Drive
/ Kaiser Drive

Mid-Block

Derry Road West

Mid-Block

Crawford Mill Avenue
/ Novo Star Drive

Mid-Block

Craig Carrier Court
/ Western Skies Way

Mid-Block

Sombrero Way
/ Courtneypark Drive West

Number of Collisions

Collisions at 
Intersection

Collisions at
Mid-Block
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4.1 COLLISIONS AT INTERSECTIONS 

Within a five-year period, 364 out of the 387 total collisions (approximately 94%) were recorded at the 

study area intersections. Most of the collisions at intersections occurred under a ‘clear’ weather condition 

(80%). The primary impact type was a ‘rear-end’ (53%), followed by ‘turning movement’ and ‘angle’ 

accounted for 18% and 11%, respectively. Approximately 83% of the collisions resulted in PDO and 

approximately 15% of the collisions resulted in ‘Injury’ (i.e. non-fatal). One ‘fatal’ collision was occurred at 

Sombrero Way/Courtneypark Drive West due to ‘rear end’ collision in May 2013. The collision record 

indicates that the weather was clear and the road surface was dry on that day. The details of collision data 

for the study area intersections are presented in Exhibit 4.2. 

Approximately 54% of the total intersection related collisions occurred at the Derry Road West intersection. 

Using the number of collisions and traffic volumes entering the respective intersections, a collision rate for 

each intersection was calculated, reflecting an average number of collisions per million vehicles 

approaching the intersection. The Mavis Road and Derry Road West intersection has experienced 197 

collisions during the 5-year period (2010 to 2014), which resulted in a collision rate of 1.68. The collision 

rates for other study area intersections are all less than 0.60 for the 5-year period from 2009 to 2013, 

which indicates a relatively low compared to the Derry Road intersection. The high collision rate at the 

Derry Road intersection may be due to the horizontal curve on Derry Road and heavy traffic demand. The 

Derry Road and Mavis Road Intersection ranks 14th in Peel Regional’s network screening for ‘Potential for 

Safety Improvement’ in year 2009. 

For Derry Road and Mavis Road Intersection:  

 90 collisions occurred in the north-south directions (46%); 93 collisions were related to east-west 

directions (47%).  

 The primary impact type was ‘rear-end’ (122 collisions) accounted for 62%, followed by ‘turning 

movement’ (44 collisions) and ‘angle’ (14 collisions) accounted for 22% and 7%, respectively.   

 Out of 122 ‘rear-end’ collisions, 42 collisions occurred for the southbound traveling vehicles (34% 

of the ‘rear-end’ collisions), followed by 31 collisions related to westbound traveling vehicles (25%).  

 Out of 44 ‘turning movement’ collisions, 29 collisions occurred between eastbound left and 

westbound through movements (66%). 

The collision data for Highway 407 interchange ramps were collected for the 5-year period from 2010 to 

2014. A total of 15 collisions were recorded at Highway 407 ramp terminals. The primary initial impact type 

was ‘Single Moving Vehicle/Other’ (60%). Approximately 87% of the collisions resulted in PDO, remaining 

13% of the collisions resulted in ‘non-fatal’ injury. Approximately half of the collisions occurred under the 

‘clear’ weather condition (47%) and one-third (33%) occurred under the ‘snow’ weather condition. No 

pedestrian-related collision was observed during the 5-year period at the Highway 407 ramp terminals. 
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4.2 COLLISIONS AT MID-BLOCKS 

Within a 5-year period (from 2009 to 2013), a total of 23 collisions were recorded at mid-blocks in the 

study area. The primary impact type for study area mid-blocks were ‘rear-end’ (74%). Approximately 78% 

of the collisions resulted in PDO, remaining 17% of the collisions resulted in ‘non-fatal’ injury. Most of 

these collisions occurred under ‘clear’ weather condition (87%). The collision data summary for the study 

area mid-blocks is presented in Exhibit 4.3. 
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Exhibit 4.2: Collision Data Summary for Intersections (2009-2013) 

 

Note: For Highway 407 Ramps and Derry Road West intersection, collision data was collected from January 2010 to December 2014 

  

D
ay

lig
h

t

D
ar

k

D
aw

n

D
u

sk

R
ea

r 
En

d

A
n

gl
e

SM
V

 O
th

er

Si
d

es
w

ip
e

Tu
rn

in
g 

M
o

ve
m

en
t

A
p

p
ro

ac
h

in
g

O
th

er

P
D

O

N
o

n
-F

at
al

Fa
ta

l

O
th

er

C
le

ar

R
ai

n

Sn
o

w

O
th

er

D
ry Ic
e

Lo
o

se
 S

n
o

w

Sl
u

sh

W
et

O
th

er

10 5 0 0 3 0 9 0 2 1 0 13 2 0 0 7 2 5 1 6 1 3 0 5 0
67% 33% 0% 0% 20% 0% 60% 0% 13% 7% 0% 87% 13% 0% 0% 47% 13% 33% 7% 40% 7% 20% 0% 33% 0%

24 6 0 0 11 7 0 1 2 9 0 20 9 0 1 26 4 0 0 27 0 0 0 3 0

80% 20% 0% 0% 37% 23% 0% 3% 7% 30% 0% 67% 30% 0% 3% 87% 13% 0% 0% 90% 0% 0% 0% 10% 0%

17 4 0 0 6 4 0 1 5 3 2 13 7 0 1 19 2 0 0 17 0 0 0 4 0

81% 19% 0% 0% 29% 19% 0% 5% 24% 14% 10% 62% 33% 0% 5% 90% 10% 0% 0% 81% 0% 0% 0% 19% 0%

137 47 3 10 122 14 3 10 44 1 3 172 24 0 1 154 25 14 4 139 3 7 3 37 8

70% 24% 2% 5% 62% 7% 2% 5% 22% 1% 2% 87% 12% 0% 1% 78% 13% 7% 2% 71% 2% 4% 2% 19% 4%

20 6 2 3 16 5 0 4 3 1 2 26 3 0 2 27 1 3 0 24 1 0 1 5 0

65% 19% 6% 10% 52% 16% 0% 13% 10% 3% 6% 84% 10% 0% 6% 87% 3% 10% 0% 77% 3% 0% 3% 16% 0%

10 3 0 0 9 3 0 0 0 1 0 12 1 0 0 11 1 0 1 9 0 1 0 3 0

77% 23% 0% 0% 69% 23% 0% 0% 0% 8% 0% 92% 8% 0% 0% 85% 8% 0% 8% 69% 0% 8% 0% 23% 0%

39 13 1 4 27 6 1 7 11 4 1 47 9 1 0 49 6 2 0 41 1 2 0 12 1

68% 23% 2% 7% 47% 11% 2% 12% 19% 7% 2% 82% 16% 2% 0% 86% 11% 4% 0% 72% 2% 4% 0% 21% 2%

257 84 6 17 194 39 13 23 67 20 8 303 55 1 5 293 41 24 6 263 6 13 4 69 9

71% 23% 2% 5% 53% 11% 4% 6% 18% 5% 2% 83% 15% 0% 1% 80% 11% 7% 2% 72% 2% 4% 1% 19% 2%

Highway 407 Ramps * 15 -

Road Surface Condition

Total 364 -

Craig Carrier Court

/ Western Skies Way
13 0.19

Sombrero Way

/ Courtneypark Drive West
57 0.53

Derry Road West * 197 1.68

Crawford Mill Avenue

/ Novo Star Drive
31 0.46

Environment

Condition

Knotty Pine Grove

/ Twain Avenue
30 0.46

Envoy Drive

/ Kaiser Drive
21 0.36

Mavis Road at

To
ta

l C
o

lli
si

o
n

C
o

lli
si

o
n

 R
at

e

Lighting Conditions Initial Impact Type Collision Type



 
 

TRAFFIC ANALYSIS REPORT   |  MAVIS ROAD EA STUDY 25 
 

Exhibit 4.3: Collision Data Summary for Mid-Blocks (2009-2013) 
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7 0 0 0 4 0 0 0 0 3 0 5 2 0 0 6 1 0 0 5 0 0 0 2 0
100% 0% 0% 0% 57% 0% 0% 0% 0% 43% 0% 71% 29% 0% 0% 86% 14% 0% 0% 71% 0% 0% 0% 29% 0%

1 0 0 0 1 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 0 0
100% 0% 0% 0% 100% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 100% 0% 0% 0% 100% 0% 0% 0% 0% 0%

3 0 0 0 2 0 0 1 0 0 0 3 0 0 0 3 0 0 0 3 0 0 0 0 0
100% 0% 0% 0% 67% 0% 0% 33% 0% 0% 0% 100% 0% 0% 0% 100% 0% 0% 0% 100% 0% 0% 0% 0% 0%

0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 0 0
0% 0% 0% 100% 100% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 100% 0% 0% 0% 100% 0% 0% 0% 0% 0%

10 1 0 0 9 0 0 1 0 1 0 8 2 0 1 9 1 1 0 8 0 0 0 3 0
91% 9% 0% 0% 82% 0% 0% 9% 0% 9% 0% 73% 18% 0% 9% 82% 9% 9% 0% 73% 0% 0% 0% 27% 0%

21 1 0 1 17 0 0 2 0 4 0 18 4 0 1 20 2 1 0 18 0 0 0 5 0
91% 4% 0% 4% 74% 0% 0% 9% 0% 17% 0% 78% 17% 0% 4% 87% 9% 4% 0% 78% 0% 0% 0% 22% 0%

Environment

Condition
Road Surface Condition

3

Collision Type

Total 23

Crawford Mill Avenue

/ Novo Star Drive
1

Craig Carrier Court

/ Western Skies Way
11

Sombrero Way

/ Courtneypark Drive West

Knotty Pine Grove

/ Twain Avenue
7

Envoy Drive

/ Kaiser Drive
1

Derry Road West

Mavis Road

Mid-Blocks between

Total 

Collis

ion

Lighting Conditions Initial Impact Type
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4.3 SAFETY PERFORMANCE REVIEW  

In addition to the collision data analysis, a quantitative road safety analysis of the safety performance of 

six study area intersections was also conducted.  This analysis was based on the most recent collision 

data, traffic volume and physical characteristics for the following study area intersections: 

1. Knotty Pine Grove / Twain Avenue  

2. Envoy Drive / Kaiser Drive  

3. Derry Road West  

4. Crawford Mill Avenue / Novo Star Drive  

5. Craig Carrier Court / Western Skies Way 

6. Sombrero Way / Courtneypark Drive West 

Approach 

The safety analysis approach used in this analysis was the AASHTO Highway Safety Manual (HSM) Predictive 

Method. This method estimates an expected average collision frequency for each of the existing intersections 

using regression equations called Safety Performance Functions (SPFs). 

 
An SPF is a relationship between the amount of traffic approaching a particular type of intersection and its safety 

performance. The City of Mississauga has developed SPF’s for several classes of roadways and intersections to 

estimate expected collision frequencies based on regression analysis of their collision dataset (Equation 1). These 

SPF’s are adjusted as necessary using Collision Modification Factors (CMFs) contained in the HSM – Part C to 

account for existing intersection features (geometry, lighting, turning lanes, etc.).  

 

Equation 1: The City of Mississauga SPF equation 
 

𝑵𝒆𝒙𝒑𝒆𝒄𝒕𝒆𝒅 =  𝜶 ×  𝑭𝒕𝒐𝒕
𝒃  × (

𝑭𝒎𝒊𝒏

𝑭𝒕𝒐𝒕
)

𝒄

 

 
Where:  
Nexpected is the number of expected collisions; 

Fmaj is the entering AADT on the major approaches; 

Fmin is the entering AADT on the minor approaches; 

Ftot is the total entering volume of an intersection which is equal to Fmaj + Fmin; 

α, b, and c are the model parameters of the associated SPF. 
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Results 

The SPF estimates of the total annually expected collision frequency for the existing study area 

intersections are presented in Exhibit 4.4.  

Exhibit 4.4: Total Annually Expected Collision Frequency - Existing Intersections 

# Mavis Road Intersections 
Number of 

Legs 
Traffic Control 

Type 

 
SPF Estimates 

 
Annually Expected 

Collision 
Frequency 

(collision/year) 
 

1 Knotty Pine Grove / Twain Avenue 4-leg Signal 4.14 

2 Envoy Drive / Kaiser Drive 4-leg Signal 3.61 

3 Derry Road West 4-leg Signal 13.74 

4 Crawford Mill Avenue / Novo Star Drive 4-leg Signal 4.96 

5 Craig Carrier Court / Western Skies Way 4-leg Signal 2.80 

6 Sombrero Way / Courtneypark Drive West 4-leg Signal 9.47 

 

The SPF was then combined with historical collision data from the study area intersections using a weighted 

Empirical-Bayes procedure. Following HSM equations were used for this purpose: 

 

Equation 2: EB Method analysis - Smoothed number of expected collisions 
 

𝑵𝒔𝒎𝒐𝒐𝒕𝒉𝒆𝒅 = 𝒘 × 𝑵𝒆𝒙𝒑𝒆𝒄𝒕𝒆𝒅 + (𝟏 − 𝒘) × 𝑵𝒐𝒃𝒔𝒆𝒓𝒗𝒆𝒅 

 
 

Equation 3: EB Method analysis - Weighted adjustment 
 

𝒘 =
𝟏

𝟏 + 𝒌 × 𝑵𝒆𝒙𝒑𝒆𝒄𝒕𝒆𝒅

 

 
Where:  

Nsmoothed is smoothed number of expected collisions; 

Nexpected is the number of expected collisions; 

Nobserved is observed number of collisions at the site; 

w is weighted adjustment; 

k is overdispersion parameter of the associated SPF. 
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This procedure overcomes some of the statistical weaknesses associated with collision analyses that arise 

from relatively small sample sizes and random short-term variability that is typical of collision occurrences 

and provides what is termed a “Smoothed SPF Estimate” of annual expected collision frequency. In other 

words, this procedure transforms the observed collision counts to an expected value based on the long run, 

without randomness of annual collision occurrence and provides what is termed a “Smoothed SPF Estimate” of 

annual expected collision frequency. The potential for safety improvement is then determined by comparing the 

smoothed collision estimates to the expected collision estimates, indicating if analysis location is experiencing 

more collisions than expected.  These results are summarized in Exhibit 4.5. 

Exhibit 4.5: EB Method Analysis – Smoothed Expected Collision Frequency 

 A B C 

# Mavis Road Intersections 

 
SPF Estimates 

 
Annually 
Expected 
Collision 

Frequency 
(collisions/year) 

 

 
Observed 
Collisions 

 
Average Annually 

Observed 
Collision 

Frequency 
(collisions/year) 

 

 
Smoothed SPF 

Estimates 
 

Annually 
Expected 
Collision 

Frequency 
(collisions/year) 

1 Knotty Pine Grove / Twain Avenue 4.14 6.00 4.84 

2 Envoy Drive / Kaiser Drive 3.61 4.20 3.65 

3 Derry Road West 13.74 39.40 34.20 

4 Crawford Mill Avenue / Novo Star Drive 4.96 6.20 5.82 

5 Craig Carrier Court / Western Skies Way 2.80 2.60 2.78 

6 
Sombrero Way / Courtneypark Drive 
West 

9.47 11.40 10.71 

Analysis results summarized in Exhibit 4.5 suggest that, when the smoothed annual collision frequencies 

(Column C) are compared to the annual expected collision frequencies (Column A), five of the six 

intersections present higher than expected annual collision frequencies. This suggests these intersection 

locations have some potential for road safety improvement. Of the five underperforming intersections, the 

Derry Road West intersection appears to offer the greatest potential for road safety improvement. The 

Craig Carrier Court/Western Skies Way intersection is operating as expected.  
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4.4 GEOMETRIC REVIEW FOR DERRY ROAD WEST ROAD 

INTERSECTION 

Considering the high collision rate for the Derry Road West and Mavis Road Intersection, existing turning 

sight distance was reviewed. The safe turning distance requirement for the right turn movement was 

identified using the Transportation Association of Canada (TAC) Geometric Design Guideline, 1999. The 

safe turning distance requirement for the left turn movement was identified using the Geometric Design of 

Highways and Streets Guideline, 2011 published by AASHTO. 

Sight Distance Requirement for Right Turns 

The desirable sight distance requirement for right turning movement was identified using the sight distance 

requirement considering a design speed of 90 km/h for both the corridors - Mavis Road and Derry Road 

West. The sight distance requirement for the right turn movement is calculated following TAC Guideline 

Figure 2.3.3.4 B, is represented in Exhibit 4.6.  The upper boundary of design domain (i.e., line Cb in the 

figure) was used to determine the sight distance, as it is based on a more theoretical application of the 

gap acceptance methodology, which provides more conservative values of sight distance. 

This sight distance was identified for passenger vehicles to turn right and attain 85% of design speed 

without being overtaken by a vehicle approaching from the left and reducing speed. The required sight 

distance for the right turn movement at this intersection is approximately 310 m. 
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Exhibit 4.6: Sight Distance Requirement for Right Turn Movement 

 

Source: TAC Geometric Design Guide for Canadian Road 1999 
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Sight Distance Requirement for Left Turns 

The sight distance requirement for the left turns was calculated following the AASHTO guideline. For the 

left turning movement, the sight distance design should be based on a left turn by a stopped vehicle, since 

a vehicle that turns left without stopping would need less sight distance. The intersection sight distance 

(ISD) along the major road to accommodate left turns is the distance traversed at the design speed of the 

major-road in the travel time for the design vehicle, as determined by: 

ISD = 0.278Vmajortg 

where: ISD = intersection sight distance (length of the leg of sight triangle along the major road) (m) 

 Vmajor = design speed of major road (km/h) 

 tg = time gap 

 

The time gap adjustment for design vehicles and multilane highways is presented in Exhibit 4.7. 

 

Exhibit 4.7: Time Gap for Left Turns from Major Road 

Design Vehicle Time Gap (s) at Design Speed of Major Road (tg) 

Passenger Car 5.5 

Single-Unit Truck 6.5 

Combination Truck 7.5 

Note: Adjustment for multilane highways: For left turning vehicles that cross more than one opposing lane, add 0.5 

seconds for passenger cars and 0.7 seconds for trucks for each additional lane to be crossed. 

Source: AASHTO A Policy on Geometric Design of Highways and Streets 2011 

The calculated sight distance requirement for left turning movement is 175 m for passenger cars and 240 

m for heavy trucks (assuming a design speed of 90 km/h and three additional lanes to be crossed).  The 

sight distance requirement for the left and right turn movements for Mavis Road and Derry Road West 

Intersection is presented in Exhibit 4.8, for the movements with potential issues. 
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Exhibit 4.8: Sight Distance Requirements at Mavis Road and Derry Road West Intersection 

 

Legend: 

  Safe Stopping Sight Distance for Right Turns 

  Safe Distance Requirement for Left Turns 
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As presented in Exhibit 4.8, the southbound right turn movement for vehicle travelling from Mavis Road to 

Derry Road West on a channelized right turn have limited sightline due to the horizontal curve on Derry 

Road. Similarly, the eastbound left turn movement from Derry Road West to Mavis Road may not find 

sufficient gap time/sight distance to clear the intersection.   

Considering the geometry of the Derry Road intersection, the channelized southbound right turn is 

recommended to be replace with a conventional right turn and not allowing turning right on red. Similarly, 

the eastbound left turn movement is recommended to operate under a protected phase only.  The Synchro 

analyses for the future conditions were conducted considering these improvements.   
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5.0 SCREENLINE ANALYSIS AND TRAFFIC GROWTH RATE 

To estimate the future traffic growth in the future planning horizon years of 2021, 2031 and 2041, a 

Screenline Analysis was conducted using the City’s travel demand model (EMME based) outputs.  

5.1 SCREENLINE ANALYSIS 

The City’s travel demand model was developed for the existing (2011) and future planning horizons (2021, 

2031, and 2041) for both morning and afternoon peak hour conditions. The extended study area for the 

Screenline Analysis is bounded by Highway 407 in the north, Britannia Road in the south, Hurontario 

Street in the east, and Mississauga Road in the west, as presented in Exhibit 2.1. 

The following two scenarios were considered for the Screenline Analysis: 

 Scenario 1: Four-lane cross-section on Mavis Road (presents ‘Do-nothing’ conditions) 

 Scenario 2: Six-lane cross-section on Mavis Road (presents widening of Mavis Road within the 

study area) 

The travel demand model considers all the planned and proposed network improvements for each future 

planning horizons (e.g. removal Second Line Bridge over Highway 401, widening of Highway 401 within 

Mississauga, etc.).  

Three east-west screenline were determined in this study (from north to south): 

 South of Highway 407 

 South of Derry Road West 

 North of Highway 401 

The screenlines consider traffic volumes and arterial capacities on four major arterial corridors: 

Mississauga Road, Mavis Road, McLaughlin Road, and Hurontario Street.  

Total traffic volumes and roadway capacity on the screenlines were used to calculate the volume to 

capacity (v/c) ratios for the peak-hour-peak-direction under all the analysis horizons two scenarios. The 

model volumes and v/c ratios are summarized in Exhibit 5.1 and Exhibit 5.2, for Scenario 1 and 2, 

respectively. It is of note that the future planning horizons assume the removal of one general purpose 

lane in each direction on Hurontario Street for the proposed LRT. Details for travel demand model outputs 

are presented in Appendix B. 

  



 
 

TRAFFIC ANALYSIS REPORT   |  MAVIS ROAD EA STUDY 35 
 

Exhibit 5.1: Screenline Analysis for Scenario 1  Four-Lane Cross-Section  

Year Screenline 

Southbound - AM Peak Hour Northbound- PM Peak Hour 

Total 
Capacity 

Model 
Volume 

V/C 
Total 

Capacity 
Model 

Volume 
V/C 

Existing 
(2011) 

South of Highway 407 9000 8371 0.93 9000 8285 0.92 

South of Derry Road W 9000 7576 0.84 9000 7724 0.86 

North of Highway 401 9000 6523 0.72 9000 7548 0.84 

2021 

South of Highway 407 8100 7933 0.98 8100 8685 1.07 

South of Derry Road W 8100 7413 0.92 8100 7946 0.98 

North of Highway 401 8100 6706 0.83 8100 8059 0.99 

2031 

South of Highway 407 8100 7629 0.94 8100 8669 1.07 

South of Derry Road W 8100 7187 0.89 8100 7905 0.98 

North of Highway 401 8100 6861 0.85 8100 8175 1.01 

2041 

South of Highway 407 8100 7755 0.96 8100 8843 1.09 

South of Derry Road W 8100 7130 0.88 8100 8005 0.99 

North of Highway 401 8100 6791 0.84 8100 8247 1.02 

Exhibit 5.2: Screenline Analysis for Scenario 2 Six-Lane Cross-Section 

Year Screenline 

Southbound - AM Peak Hour Northbound- PM Peak Hour 

Total 
Capacity 

Model 
Volume 

V/C 
Total 

Capacity 
Model 

Volume 
V/C 

Existing 
(2011) 

South of Highway 407 9000 8371 0.93 9000 8285 0.92 

South of Derry Road W 9000 7576 0.84 9000 7724 0.86 

North of Highway 401 9000 6523 0.72 9000 7548 0.84 

2021 

South of Highway 407 9000 8415 0.94 9000 9181 1.02 

South of Derry Road W 9000 7877 0.88 9000 8516 0.95 

North of Highway 401 9000 7089 0.79 9000 8391 0.93 

2031 

South of Highway 407 9000 8199 0.91 9000 9096 1.01 

South of Derry Road W 9000 7606 0.85 9000 8355 0.93 

North of Highway 401 9000 7265 0.81 9000 8522 0.95 

2041 

South of Highway 407 9000 8288 0.92 9000 9309 1.03 

South of Derry Road W 9000 7651 0.85 9000 8511 0.95 

North of Highway 401 9000 7301 0.81 9000 8630 0.96 
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The Screenline Analysis results indicate that: 

 Southbound direction is the peak direction during the morning peak hour and the Northbound 

direction is the peak direction during the afternoon peak hour; 

 Without Mavis Road widening, the volume to capacity (v/c) ratios for the north-south corridors 

within the City of Mississauga/east-west screenlines are expected to increase by 2021. For 

example, the v/c ratio for the South of Highway 407 screenline is expected to increase from 0.92 

to 1.07 during afternoon peak hour.  The congestions on the north-south corridors will deteriorate 

to the ‘very congested’ conditions.   

 The screenline analysis results for Scenario 2 confirm that the proposed widening of Mavis Road 

would reduce the congestion within the extended study area and provide much needed 

transportation capacity in the north-south direction.   

5.2 TRAFFIC GROWTH RATE ESTIMATES 

To estimate future traffic growth rates, the simulated traffic volumes for the existing (2011) and future 

(2021, 2031, and 2041) conditions were reviewed at the above mentioned three screenline locations: 

South of Highway 407, South of Derry Road West, and North of Highway 401.  

Traffic growth rates for each of the three decade periods (i.e. from 2011 to 2021, from 2021 to 2031, and 

from 2031 to 2041) were estimated for the Scenario 2 (six-lane cross-section on Mavis Road).  As 

presented above in Section 5.1, without widening of Mavis Road, traffic volumes for the north-south 

corridors will be over planning level capacity (i.e. v/c > 1.0).  Therefore, traffic volumes for Scenario 1 

(four-lane cross-section on Mavis Road) were not considered to derive the future growth rates. Average 

annual traffic growth rates for the morning and afternoon peak hour conditions were estimated considering 

three screenline locations, as presented in Exhibit 5.3. 

Exhibit 5.3: Growth Rates Summary (Considering Two-Way Volumes on Mavis Road) 

Location 

2011-2021 2021-2031 2031-2041 

AM Peak 
Hour 

PM Peak 
Hour 

AM Peak 
Hour 

PM Peak 
Hour 

AM Peak 
Hour 

PM Peak 
Hour 

South of 
Highway 407 

3.4% 5.0%* 0.4% 0.6% 0.4% 0.1% 

South of Derry 
Road West 

3.3% 3.7% -0.1% 0.5% 0.3% -0.2% 

North of 
Highway 401 

2.0% 1.7% 0.9% 1.7% 0.1% 0.0% 

Average Annual 
Growth Rate 

2.9% 2.7% 0.4% 1.0% 0.3% 0.0% 

Note: * value not included for average calculation 
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The screenline volumes and traffic growth rate analysis indicate that with the proposed widening of Mavis 

Road by 2021, traffic volumes during peak hours would increase in the first decade at approximately 2.7-

2.9% per annum. With the proposed widening, traffic volumes on Mavis Road would operate at the 

planning level capacity and will have very marginal traffic growths during peak hours in the following two 

decades from 2021 to 2041. 

5.3 FUTURE TRAFFIC VOLUMES 

The average annual growth rates presented in Exhibit 5.3 were used to forecast the future (2021, 2031 

and 2041) traffic volumes for the morning and afternoon peak hour conditions. The sub-division along 

Mavis Road is fully developed and no further background growth is expected. Therefore, no further traffic 

growth rates were assumed for the local streets connecting to the residential areas. 

The annual growth rates were estimated for the two major arterials intersections at Derry Road West and 

at Sombrero Way/Courtneypark Drive West, using the future model volumes. Since the calculated traffic 

growth rates for Courtneypark Drive West indicated unstable growth (negative growth for the first decade 

and unreasonably high growth for the second decade), the traffic growth rates estimated for Derry Road 

West were used to forecast the future traffic volumes on these two major arterials. The future turning 

demand from the Highway 401 and Highway 407 ramps were estimated using the growth rates estimated 

for Mavis Road.  The future weekday peak hour traffic volumes for 2021, 2031, and 2041 conditions are 

presented in Exhibit 5.4, Exhibit 5.5, and Exhibit 5.6, respectively. 
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Exhibit 5.4: Future (2021) Weekday Peak Hour Turning Movement Volumes 

 

Mavis Road

Highway 407 Crawford Mill Novo Star Drive
WB Off-Ramp Avenue

Highway 407 Craig Carrier Court Western Skies Way
EB Off-Ramp

Knotty Pine Grove Twain Avenue Sombrero Way Courtneypark Drive West

Envoy Drive Kaiser Drive Highway 401
WB Off-Ramp

Derry Road West Highway 401
EB Off-Ramp
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Exhibit 5.5: Future (2031) Weekday Peak Hour Turning Movement Volumes 
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Exhibit 5.6: Future (2041) Weekday Peak Hour Turning Movement Volumes 
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6.0 FUTURE CONDITIONS ANALYSIS 

6.1 NEEDS AND JUSTIFICATION AND PRELIMINARY INTERSECTION 

LANE CONFIGURATIONS 

The Screenline Analysis results (presented in Section 5.1) show the potential benefits of the additional 

transportation capacity on the Mavis Road for the future planning horizon year.  

In order to assess the interim (2031) traffic conditions without widening of Mavis Road, the intersection 

capacity analysis was conducted for the projected traffic demand.  Additionally, the roadway capacity 

analysis for the interim (2031) condition was conducted using volume to capacity (v/c) ratio. The v/c ratio 

for each corridor segment was calculated using the estimated 2031 traffic volumes and planning level 

roadway capacity. Based on the roadway type (i.e. arterial road) and adjacent land use, planning level 

capacity for Mavis Road was assumed at 900 vehicles per hour (vph)/lane. The overall intersection 

operations and average delays were derived from the Synchro model, also presented in Exhibit 6.1. 

 



  
 

42 WSP | MMM GROUP LIMITED  |  FEBRUARY 2017  |  3215102-000 
 

 

Exhibit 6.1: Roadway Capacity (V/C) Analysis for Future (2031) Peak Hour Conditions 
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The above analysis results confirm that interim (2031) traffic demand will not be accommodated within the 

study area without additional traffic capacity by 2031: 

 Higher traffic volumes will result in more congestion during morning and afternoon peak periods, which 

will increase travel time 

 Excessive queueing will block intersecting local roads through the study area 

 Higher delays on Mavis Road could further increase traffic diversion through the surrounding 

residential communities 

 Higher traffic delays will increase idling time and vehicle emission 

 Even with the projected mode shift towards transit and active transportation (walking and cycling), 

other north-south corridors such as Mississauga Road, McLaughlin Road and Hurontario Street will 

not be able to accommodate the future traffic demands.  

These results present the needs and justification for additional capacity on Mavis Road with intersection 

improvements to accommodate growing traffic demand.  
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Based on the existing condition analysis and preliminary intersection capacity analysis for the future 

conditions, the project team have identified the following improvements for the study area intersections, 

also presented in Exhibit 6.2:  

 Widening of Mavis Road within the study area with six-lane cross-section 

 At Derry Road West intersection: 

o provision of dual lanes for the northbound and southbound left turn movements 

o operate eastbound left turn movement under protected phase only 

o removal of channelized right turn movements to improve safety  

o do not allow ‘right turn on red’ for the southbound right turn movement  

o provision of southbound transit queue jump lane 

o enhanced streetscape design and pedestrian and cycling connections 

 At Sombrero Way/Courtneypark Drive West: 

o provision of dual lanes for the southbound left turn movement 

o extended storage lane length for the northbound left turn movement 

o enhanced streetscape design 

 Extended storage length for eastbound and westbound left turning lanes at the following Mavis 

Road intersections:  

o Knotty Pine Grove/Twain Avenue 

o Envoy Drive/Kaiser Drive 

o Crawford Mill Avenue/Novo Star Drive 

o Craig Carrier Court/Western Skies Way 
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Exhibit 6.2: Preliminary Future Lane Configurations  
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6.2 FUTURE (2041) INTERSECTION OPERATIONAL ANALYSIS 

Intersection capacity analysis for the future planning horizon years were conducted using Synchro model. 

The evaluation elements include average delays, level of service (LOS), volume to capacity ratio (v/c) and 

queue length. As per the City’s requirements, the analysis results are summarized using the Highway 

Capacity Manual 2000 methodology. The intersection operational analysis results for the future (2041) 

traffic conditions are presented in Exhibit 6.3. These analysis results represent the intersection 

configuration as presented in Exhibit 6.2, with optimized signal timing plans for the study area intersections. 

Detailed Synchro reports are presented in Appendix C. 

Based on the intersection capacity analysis for the future (2041) planning horizon year, intersection lane 

configurations including turning lane requirements and storage length requirements are identified for the 

study area intersections.   

Exhibit 6.3: Future (2041) Intersection Operational Analysis Results 

Location/Movement 

Levels of Service 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

V/C 
Delay 

(s) 
LOS 

Queue1 

(m) 
V/C 

Delay 
(s) 

LOS 
Queue1 

(m) 

Highway 407 North Ramp 
Terminal 

 9 A   29 C  

Westbound Left 0.45 64 E 21 0.43 33 C 77 

Westbound Right 0.08 61 E 15 0.98 74 E >2452 

Northbound Through 0.22 3 A 22 0.95 22 C 219 

Southbound Through 0.81 8 A 183 0.51 21 C 106 

Highway 407 South Ramp 
Terminal 

 6 A   4 A  

Eastbound Left 0.61 64 E 53 0.67 67 E 51 

Eastbound Right 0.66 68 E 38 0.13 56 E 10 

Northbound Through 0.21 1 A 3 0.65 1 A 12 

Southbound Through 0.69 3 A 97 0.45 3 A 41 

Knotty Pine Grove /Twain 
Avenue 

 17 B   16 B  

Eastbound Left 0.51 56 E 37 0.58 62 E 38 

Eastbound Through/Right 0.42 53 D 48 0.37 54 D 39 

Westbound Left 0.86 90 F 62 0.76 75 E 58 

Westbound Through/Right 0.57 56 E 62 0.55 58 E 54 

Northbound Left 0.47 36 D 17 0.52 17 B >10 

Northbound Through/Right 0.37 7 A 46 0.89 14 B 105 

Southbound Left 0.36 6 A >12 0.69 49 D >50 

Southbound Through/Right 0.82 12 B 95 0.46 4 A 115 
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Location/Movement 

Levels of Service 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

V/C 
Delay 

(s) 
LOS 

Queue1 

(m) 
V/C 

Delay 
(s) 

LOS 
Queue1 

(m) 

Envoy Drive /Kaiser Drive  13 B   9 A  

Eastbound Left 0.82 82 F 60 0.75 71 E 61 

Eastbound Through/Right 0.52 56 E 54 0.53 57 E 58 

Westbound Left 0.45 56 E 34 0.20 53 D 17 

Westbound Through/Right 0.51 56 E 55 0.37 54 D 41 

Northbound Left 0.43 44 D >7 0.31 2 A 1 

Northbound Through/Right 0.31 17 B 98 0.76 6 A >23 

Southbound Left 0.08 2 A 1 0.62 48 D >26 

Southbound Through/Right 0.77 3 A 26 0.48 3 A 33 

Derry Road West  101 F   118 F  

Eastbound Left 0.66 74 E 34 1.54 336 F >101 

Eastbound Through 1.15 123 F >269 0.70 47 D 111 

Eastbound Right 0.51 33 C 76 0.42 29 C 47 

Westbound Left 1.09 182 F >34 0.85 78 E >63 

Westbound Through 0.72 48 D 96 1.11 108 F >241 

Westbound Right 0.09 21 C 7 0.67 42 D 108 

Northbound Left 1.29 231 F >66 0.97 79 E >96 

Northbound Through 0.72 37 D 80 1.33 202 F >330 

Northbound Right 0.19 4 A 2 0.19 37 D 24 

Southbound Left 0.82 63 E 84 1.41 289 F >46 

Southbound Through 1.26 149 F >343 0.98 56 E >181 

Southbound Right 0.14 11 B >10 0.24 18 B 17 

Crawford Mill Avenue 
/Novo Star Drive 

 44 D   9 A  

Eastbound Left 0.44 38 D 52 0.58 63 E 42 

Eastbound Through/Right 0.73 47 D 135 0.20 56 E 26 

Westbound Left 1.09 150 F >96 0.69 74 E 42 

Westbound Through/Right 0.32 36 D 53 0.12 56 E 18 

Northbound Left 0.62 84 F >29 0.72 52 D >40 

Northbound Through/Right 0.42 4 A 17 0.81 3 A 5 

Southbound Left 0.39 7 A >3 0.42 37 D >6 

Southbound Through/Right 1.10 54 D >40 0.62 4 A >188 
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Location/Movement 

Levels of Service 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

V/C 
Delay 

(s) 
LOS 

Queue1 

(m) 
V/C 

Delay 
(s) 

LOS 
Queue1 

(m) 

Craig Carrier Court 
/Western Skies Way 

 15 B   11 B  

Eastbound Left 0.10 51 D 12 0.29 62 E 18 

Eastbound Through/Right 0.75 69 E 72 0.10 60 E 16 

Westbound Left 0.74 75 E 47 0.57 70 E 31 

Westbound Through/Right 0.03 50 D 10 0.03 60 E 9 

Northbound Left 0.78 61 E >10 0.60 31 C >12 

Northbound Through/Right 0.36 2 A >35 0.83 6 A >45 

Southbound Left 0.09 5 A >2 0.39 28 C >13 

Southbound Through/Right 0.86 13 B >108 0.58 9 A 120 

Sombrero Way 
/Courtneypark Drive West 

 153 F   145 F  

Eastbound Left 0.32 46 D 35 0.35 56 E 18 

Eastbound Through 0.91 75 E >157 0.14 52 D 18 

Eastbound Right 1.23 170 F >206 0.30 31 C 46 

Westbound Left 1.75 388 F >237 1.75 392 F >393 

Westbound Through 0.17 30 C 37 0.85 56 E 167 

Westbound Right 0.27 18 B 38 0.98 72 E >227 

Northbound Left 0.97 98 F >92 0.86 56 E >148 

Northbound Through/Right 0.96 50 D >172 1.23 147 F >400 

Southbound Left 0.93 74 E >106 0.57 47 D >51 

Southbound Through/Right 1.39 210 F >427 1.18 132 F >269 

Highway 401 North Ramp 
Terminal 

 29 C   17 B  

Westbound Left 0.82 63 E 87 0.84 54 D 132 

Westbound Right 0.58 56 E 71 0.89 69 E >161 

Northbound Through 0.37 6 A 38 0.86 3 A >13 

Southbound Through 1.01 32 C >101 0.81 11 B >64 

Highway 401 South Ramp 
Terminal 

 16 B   85 F  

Eastbound Left 0.13 42 D 19 0.18 38 D 28 

Eastbound Right 0.86 69 E 120 1.19 156 F >251 

Northbound Through 0.54 13 B 126 1.21 125 F >496 

Southbound Through 0.75 11 B >130 0.84 19 B 175 

Note:  1. Queue length reflects 95th percentile conditions 
2. Due to the congestion, Synchro reported the maximum queue length after two cycles. The 

actual queue length could be longer than the reported value. 
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Similar to the existing (2015) traffic conditions, with the additional traffic growth in the future conditions, 

Mavis Road intersections at Derry Road West and at Sombrero Way/Courtneypark Drive West are 

expected to operate at overall LOS ‘E/F’ during both peak hours. Many movements at these two 

intersections are expected to operate at LOS ‘F’ with higher delays, mainly due to the heavy traffic volumes 

and limited capacity. 

At the Derry Road intersection, all the conflicting peak hour peak direction traffic is expected to operate at 

LOS ‘F’. That is southbound through movement conflicting with northbound left movement, and eastbound 

through movement conflicting with westbound left movement during the morning peak hour condition; and 

the opposite directions during the afternoon peak hour condition (i.e. northbound through movement 

conflicting with southbound left movement, and westbound through movement conflicting with eastbound 

left turn movement). 

At the Sombrero Way/Courtneypark Drive West intersection, the southbound through and right turn 

movements are expected to operate at LOS ‘F’ during both peak hours. The high traffic demand for the 

westbound left turn movement at this intersection is expected to generate long queues on Courtneypark 

Drive West approach during both the peak hours. The northbound through movement is expected to 

operate at LOS ‘F’ during afternoon peak hour.  

During the morning peak hour, traffic entering from the side-streets (e.g. Twain Avenue, Envoy Drive, 

Crawford Mill Avenue/Novo Star Drive, and Western Skies Way) may expect to operate at capacity (LOS 

‘E’/’F’).  

The future traffic operational analysis indicates that Mavis Road is expected to operate at/over its capacity 

and would require higher modal shares for transit and active transportation. 

6.3 INTERIM (2021 AND 2031) INTERSECTION OPERATIONAL 

ANALYSIS 

The intersection operational analysis results for the interim conditions 2021 and 2031 are presented in 

Exhibit 6.4 and Exhibit 6.5. Detailed Synchro reports for 2021 and 2031 conditions are presented in 

Appendix D and Appendix E, respectively. 
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Exhibit 6.4: Future (2021) Intersection Operational Analysis Results 

Location/Movement 

Levels of Service 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

V/C 
Delay 

(s) 
LOS 

Queue1 

(m) 
V/C 

Delay 
(s) 

LOS 
Queue1 

(m) 

Highway 407 North Ramp 
Terminal 

 8 A   23 C  

Westbound Left 0.44 63 E 19 0.41 34 C 69 

Westbound Right 0.07 61 E 14 0.94 66 E >2122 

Northbound Through 0.20 2 A 13 0.83 13 B 158 

Southbound Through 0.74 6 A 141 0.44 18 B 92 

Highway 407 South Ramp 
Terminal 

 6 A   4 A  

Eastbound Left 0.60 65 E 51 0.65 67 E 48 

Eastbound Right 0.64 68 E 35 0.03 56 D 5 

Northbound Through 0.19 1 A 4 0.58 1 A 6 

Southbound Through 0.63 2 A 56 0.40 2 A 31 

Knotty Pine Grove /Twain 
Avenue 

 17 B   13 B  

Eastbound Left 0.51 56 E 37 0.58 61 E 38 

Eastbound Through/Right 0.42 53 D 48 0.37 54 D 39 

Westbound Left 0.86 90 F 62 0.76 75 E 58 

Westbound Through/Right 0.57 56 E 62 0.55 58 E 54 

Northbound Left 0.47 26 C 16 0.43 11 B >8 

Northbound Through/Right 0.34 7 A 48 0.80 8 A 77 

Southbound Left 0.33 6 A 15 0.69 43 D >50 

Southbound Through/Right 0.75 11 B 90 0.41 4 A 99 

Envoy Drive /Kaiser Drive  14 B   8 A  

Eastbound Left 0.82 82 F 60 0.75 71 E 61 

Eastbound Through/Right 0.51 56 E 53 0.53 57 E 58 

Westbound Left 0.45 56 E 34 0.20 53 D 17 

Westbound Through/Right 0.51 56 E 55 0.36 54 D 40 

Northbound Left 0.43 46 D >7 0.24 2 A 1 

Northbound Through/Right 0.28 14 B 84 0.68 3 A >23 

Southbound Left 0.07 2 A 1 0.62 51 D >28 

Southbound Through/Right 0.71 3 A 26 0.43 3 A 35 
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Location/Movement 

Levels of Service 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

V/C 
Delay 

(s) 
LOS 

Queue1 

(m) 
V/C 

Delay 
(s) 

LOS 
Queue1 

(m) 

Derry Road West  84 F   89 E  

Eastbound Left 0.65 73 E 33 1.45 299 F >95 

Eastbound Through 1.13 115 F >262 0.66 46 D 103 

Eastbound Right 0.50 32 C 75 0.39 28 C 44 

Westbound Left 1.08 179 F >33 0.81 74 E >56 

Westbound Through 0.71 47 D 94 1.05 84 F >219 

Westbound Right 0.09 21 C 7 0.62 40 D 97 

Northbound Left 1.27 222 F >66 0.91 68 E >88 

Northbound Through 0.65 40 C 82 1.18 137 F >273 

Northbound Right 0.18 13 B 4 0.18 38 D 31 

Southbound Left 0.82 61 E 81 1.33 258 F >43 

Southbound Through 1.13 96 F >290 0.86 42 D 111 

Southbound Right 0.13 11 B 11 0.23 16 B 15 

Crawford Mill Avenue 
/Novo Star Drive 

 24 C   8 A  

Eastbound Left 0.44 38 D 52 0.58 63 E 42 

Eastbound Through/Right 0.73 47 D 135 0.20 56 E 26 

Westbound Left 1.09 150 F >96 0.69 74 E 42 

Westbound Through/Right 0.32 36 D 53 0.12 56 E 18 

Northbound Left 0.62 84 F >32 0.67 36 D >36 

Northbound Through/Right 0.39 6 A 20 0.73 2 A 13 

Southbound Left 0.34 7 A >4 0.42 30 C >7 

Southbound Through/Right 1.00 16 B >43 0.55 4 A 155 

Craig Carrier Court 
/Western Skies Way 

 11 B   8 A  

Eastbound Left 0.10 51 D 12 0.29 62 E 18 

Eastbound Through/Right 0.75 69 E 72 0.10 60 E 16 

Westbound Left 0.74 76 E 47 0.57 70 E 31 

Westbound Through/Right 0.03 51 D 10 0.03 59 E 9 

Northbound Left 0.80 70 E >12 0.56 21 C >11 

Northbound Through/Right 0.33 2 A 21 0.75 5 A >41 

Southbound Left 0.08 4 A 1 0.39 22 C >14 

Southbound Through/Right 0.79 8 A >88 0.51 8 A 98 
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Location/Movement 

Levels of Service 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

V/C 
Delay 

(s) 
LOS 

Queue1 

(m) 
V/C 

Delay 
(s) 

LOS 
Queue1 

(m) 

Sombrero Way 
/Courtneypark Drive West 

 128 F   105 F  

Eastbound Left 0.31 46 D 35 0.30 58 E 17 

Eastbound Through 0.90 73 E >153 0.16 56 E 18 

Eastbound Right 1.20 160 F >200 0.31 36 D 41 

Westbound Left 1.70 371 F >231 1.67 360 F >362 

Westbound Through 0.17 30 C 36 0.83 56 E 155 

Westbound Right 0.27 18 B 38 0.93 61 E 184 

Northbound Left 0.95 89 F >90 0.89 52 D >146 

Northbound Through/Right 0.88 42 D >115 1.11 100 F >355 

Southbound Left 0.92 76 E >113 0.51 42 D >39 

Southbound Through/Right 1.28 159 F >203 0.96 57 E >245 

Highway 401 North Ramp 
Terminal 

 22 C   15 B  

Westbound Left 0.80 63 E 82 0.81 54 D 117 

Westbound Right 0.50 53 D 60 0.86 67 E 135 

Northbound Through 0.35 6 A 41 0.77 2 A >11 

Southbound Through 0.93 21 C >103 0.72 9 A >46 

Highway 401 South Ramp 
Terminal 

 14 B   56 E  

Eastbound Left 0.13 42 D 18 0.17 38 D 26 

Eastbound Right 0.84 67 E 110 1.08 117 F >220 

Northbound Through 0.50 11 B 115 1.11 79 E >427 

Southbound Through 0.69 8 A 125 0.77 13 B 148 

Note:  1. Queue length reflects 95th percentile conditions 
2. Due to the congestion, Synchro reported the maximum queue length after two cycles. The 

actual queue length could be longer than the reported value. 
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Exhibit 6.5: Future (2031) Intersection Operational Analysis Results 

Location/Movement 

Levels of Service 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

V/C 
Delay 

(s) 
LOS 

Queue1 

(m) 
V/C 

Delay 
(s) 

LOS 
Queue1 

(m) 

Highway 407 North Ramp 
Terminal 

 9 A   29 C  

Westbound Left 0.45 63 E 20 0.43 33 C 77 

Westbound Right 0.08 61 E 15 0.98 74 E >2452 

Northbound Through 0.21 3 A 10 0.95 22 C 219 

Southbound Through 0.78 7 A 164 0.51 21 C 106 

Highway 407 South Ramp 
Terminal 

 6 A   4 A  

Eastbound Left 0.61 65 E 52 0.67 67 E 51 

Eastbound Right 0.65 68 E 37 0.13 56 E 10 

Northbound Through 0.20 1 A 3 0.65 1 A 12 

Southbound Through 0.67 3 A 73 0.45 3 A 41 

Knotty Pine Grove /Twain 
Avenue 

 16 B   16 B  

Eastbound Left 0.51 56 E 37 0.58 62 E 38 

Eastbound Through/Right 0.42 53 D 48 0.37 54 D 39 

Westbound Left 0.86 90 F 62 0.76 75 E 58 

Westbound Through/Right 0.57 56 E 62 0.55 58 E 54 

Northbound Left 0.47 53 D 19 0.52 17 B >10 

Northbound Through/Right 0.36 1 A 8 0.89 14 B 105 

Southbound Left 0.35 6 A >14 0.69 49 D >50 

Southbound Through/Right 0.79 12 B 93 0.46 4 A 115 

Envoy Drive /Kaiser Drive  14 B   9 A  

Eastbound Left 0.82 82 F 60 0.75 71 E 61 

Eastbound Through/Right 0.52 56 E 54 0.53 57 E 58 

Westbound Left 0.45 56 E 34 0.20 53 D 17 

Westbound Through/Right 0.51 56 E 55 0.37 54 D 41 

Northbound Left 0.43 45 D >8 0.31 2 A 1 

Northbound Through/Right 0.30 23 C 119 0.76 6 A >23 

Southbound Left 0.08 2 A 1 0.62 48 D >26 

Southbound Through/Right 0.75 3 A 26 0.48 3 A 33 
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Location/Movement 

Levels of Service 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

V/C 
Delay 

(s) 
LOS 

Queue1 

(m) 
V/C 

Delay 
(s) 

LOS 
Queue1 

(m) 

Derry Road West  93 F   118 F  

Eastbound Left 0.65 73 E 33 1.54 336 F >101 

Eastbound Through 1.13 115 F >262 0.70 47 D 111 

Eastbound Right 0.50 32 C 75 0.42 29 C 47 

Westbound Left 1.08 179 F >33 0.85 78 E >63 

Westbound Through 0.71 47 D 94 1.11 108 F >241 

Westbound Right 0.09 21 C 7 0.67 42 D 108 

Northbound Left 1.27 223 F >65 0.97 79 E >96 

Northbound Through 0.70 37 D 79 1.33 202 F >330 

Northbound Right 0.18 6 A 2 0.19 37 D 24 

Southbound Left 0.82 56 E 82 1.41 289 F >46 

Southbound Through 1.21 132 F >329 0.98 56 E >181 

Southbound Right 0.13 16 B 16 0.24 18 B 17 

Crawford Mill Avenue 
/Novo Star Drive 

 36 D   9 A  

Eastbound Left 0.44 38 D 52 0.58 63 E 42 

Eastbound Through/Right 0.73 47 D 135 0.20 56 E 26 

Westbound Left 1.09 150 F >96 0.69 74 E 42 

Westbound Through/Right 0.32 36 D 53 0.12 56 E 18 

Northbound Left 0.62 85 F >30 0.72 52 D >40 

Northbound Through/Right 0.41 5 A 19 0.81 3 A 5 

Southbound Left 0.37 7 A >3 0.42 37 D >6 

Southbound Through/Right 1.06 38 D >40 0.62 4 A >188 

Craig Carrier Court 
/Western Skies Way 

 13 B   11 B  

Eastbound Left 0.10 51 D 12 0.29 62 E 18 

Eastbound Through/Right 0.75 69 E 72 0.10 60 E 16 

Westbound Left 0.74 75 E 47 0.57 70 E 31 

Westbound Through/Right 0.03 51 D 10 0.03 60 E 9 

Northbound Left 0.78 63 E >11 0.60 31 C >12 

Northbound Through/Right 0.35 2 A >22 0.83 6 A >45 

Southbound Left 0.09 5 A 2 0.39 28 C >13 

Southbound Through/Right 0.83 11 B >105 0.58 9 A 120 
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Location/Movement 

Levels of Service 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

V/C 
Delay 

(s) 
LOS 

Queue1 

(m) 
V/C 

Delay 
(s) 

LOS 
Queue1 

(m) 

Sombrero Way 
/Courtneypark Drive West 

 142 F   145 F  

Eastbound Left 0.31 46 D 35 0.35 56 E 18 

Eastbound Through 0.90 73 E >153 0.14 52 D 18 

Eastbound Right 1.20 160 F >200 0.30 31 C 46 

Westbound Left 1.70 371 F >231 1.75 392 F >393 

Westbound Through 0.17 30 C 36 0.85 56 E 167 

Westbound Right 0.27 18 B 38 0.98 72 E >227 

Northbound Left 0.95 89 F >91 0.86 56 E >148 

Northbound Through/Right 0.92 45 D >163 1.23 147 F >400 

Southbound Left 0.92 74 E >109 0.57 47 D >51 

Southbound Through/Right 1.35 192 F >341 1.18 132 F >269 

Highway 401 North Ramp 
Terminal 

 25 C   17 B  

Westbound Left 0.82 63 E 85 0.84 54 D 132 

Westbound Right 0.55 54 D 67 0.89 69 E >161 

Northbound Through 0.36 6 A 39 0.86 3 A >13 

Southbound Through 0.98 25 C >101 0.81 11 B >64 

Highway 401 South Ramp 
Terminal 

 15 B   85 F  

Eastbound Left 0.13 42 D 19 0.18 38 D 28 

Eastbound Right 0.86 68 E 116 1.19 156 F >251 

Northbound Through 0.53 12 B 122 1.21 125 F >496 

Southbound Through 0.73 9 A >130 0.84 19 B 175 

Note:  1. Queue length reflects 95th percentile conditions 
2. Due to the congestion, Synchro reported the maximum queue length after two cycles. The 

actual queue length could be longer than the reported value. 

Similar to the future 2041 conditions, the intersection operational analysis conducted for interim (2021 and 

2031) conditions also indicate higher level of congestions are expected at Derry Road West and Sombrero 

Way/Courtneypark Drive West intersections. The delays during interim conditions are slightly lower than 

future (2041) conditions.  

Considering the existing (2015) traffic conditions and interim traffic conditions for ‘do-nothing’ scenario, 

six-lane widening of Mavis Road is recommended by 2021.  
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6.4 SENSITIVITY ANALYSIS FOR EASTBOUND LEFT TURN 

MOVEMENT AT DERRY ROAD WEST 

As discussed earlier in Section 4.4, the eastbound left turn movement has limited sightline and therefore, 

this turning movement is recommended to operate under a protected phase only. This improvement will 

increase delays for this movement compared to the existing conditions where eastbound left turn 

movement is operating under protected plus permitted phases.  However, delays for this movement could 

be reduced by providing dual lanes for the eastbound left turn movement.  

The existing geometry of the intersection may allow to provide dual lanes for the eastbound left turn 

movement. To assess the potential benefits of dual left turn lanes for the eastbound left turn movement, 

an intersection capacity analysis with dual eastbound left turn lanes was conducted for the future 2041 

peak hour traffic volumes, presented in Exhibit 6.6. 

Exhibit 6.6: Future (2041) Sensitivity Analysis Results for Derry Road West (Dual EBL Lanes) 

Location/Movement 

Levels of Service 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

V/C 
Delay 

(s) 
LOS 

Queue1 

(m) 
V/C 

Delay 
(s) 

LOS 
Queue1 

(m) 

Derry Road West  100 F   103 F  

Eastbound Left 0.53 68 E 17 1.36 263 F >49 

Eastbound Through 1.15 123 F >269 0.69 46 D 109 

Eastbound Right 0.51 33 C 76 0.42 28 C 47 

Westbound Left 1.09 182 F >34 1.13 160 F >78 

Westbound Through 0.66 43 D 91 1.06 88 F >233 

Westbound Right 0.12 19 B 12 0.64 40 D 105 

Northbound Left 1.29 235 F >67 0.97 81 F >96 

Northbound Through 0.72 32 D 71 1.26 171 F >318 

Northbound Right 0.25 5 A 4 0.20 37 D 32 

Southbound Left 0.82 60 E 84 1.41 290 F >46 

Southbound Through 1.26 149 F >343 0.91 41 D >115 

Southbound Right 0.14 12 B >12 0.25 19 B 18 

Note:  1. Queue length reflects 95th percentile conditions 
2. Due to the congestion, Synchro reported the maximum queue length after two cycles. The 

actual queue length could be longer than the reported value. 

The above analysis results indicate that with dual eastbound left turn lanes, delay for the eastbound left 

movement is expected to decrease from 74 seconds to 68 seconds during morning peak hour, from 336 

seconds to 263 seconds during afternoon peak hour conditions. The provision of dual eastbound left turn 

lanes are expected to reduce the overall intersection delays by 15 seconds during future (2041) afternoon 

peak hour conditions.  The Region is recommended to review the traffic operations at the Derry Road 
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West and Mavis Road intersection and if require, to provide dual lanes for the eastbound left turn 

movement.  

6.5 PROPOSED INTERSECTION LANE CONFIGURATIONS 

Based on the future (2041) intersection operational analysis results, review of the City’s current available 

right of way and  properties, the proposed intersection lane configurations with six-lane cross-section on 

Mavis Road include: 

 At Derry Road West: 

o dual lanes for northbound and southbound left turn movements, with storage lengths of 

160 m for the northbound left movement and 175 m for the southbound left movement 

o removal of channelized right turn movements, and provide dedicated right turn lanes with 

a storage length of 100 m for the northbound right turn movement, 85 m for the 

southbound right turn lane 

o do not allow ‘right turn on red’ for the southbound right turn movement  

o provision of southbound transit queue jump lane 

 At Sombrero Way/Courtneypark Drive West: 

o provision of dual lanes for the southbound left turn movement with a storage length of 

140  m 

o increasing storage length (approximately 150 m)for the northbound left turn lane  

 Increasing storage length for the eastbound and westbound left turn movements at: 

o At Knotty Pine Grove/Twain Avenue intersection - providing storage length of 40 m for the 

eastbound left turn lane and 65 m for westbound left turn lane 

o At Envoy Drive/Kaiser Drive intersection – providing storage length of 45 m for the 

eastbound left turn lane and 35 m for westbound left turn lane 

o At Crawford Mill Avenue/Novo Star Drive intersection - providing storage length of 50 m 

for the eastbound left turn lane and 60 m for the westbound left turn lane  

o Craig Carrier Court/Western Skies Way – providing storage length of 20 m for the 

eastbound left turn lane and 25 m for westbound left turn lane 

The future lane configuration with proposed intersection improvements is presented in Exhibit 6.7.  

Additionally, dual lanes could be considered the eastbound left turn movement at the Mavis Road and 

Derry Road West intersection.   
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Exhibit 6.7: Proposed Intersection Lane Configurations 
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7.0 STUDY FINDINGS 

7.1 EXISTING TRAFFIC CONDITIONS 

The following summarize the study findings in regards to Existing (2015) traffic conditions: 

 Southbound is the peak direction during the morning peak hour, and northbound is currently the peak 

direction during the afternoon peak hour. 

 During the morning peak hour (refer to Exhibit 3.3), the southbound traffic is operating at ‘Very-

Congested’ conditions (with v/c ratio over 1.0). The southbound traffic volumes in the four-lane cross-

section (north of Sombrero Way/Courtneypark Drive West to Highway 407) are in a range from 1,900 

vph to 2,200 vph; in six-lane cross-section (between Sombrero Way/Courtneypark Drive West and 

Highway 401) are over 2,700 vph.  

 During the afternoon peak hour conditions (refer to Exhibit 3.4), the northbound traffic on the segment 

north of Sombrero Way/Courtneypark Drive West to Highway 407 is ranging from 2000-2300 vehicles. 

With a four-lane cross-section, traffic in this segment is operating at ‘Very-Congested’ condition (with 

v/c ratio over 1.0). The segment from Sombrero Way/Courtneypark Drive West to Highway 401 is 

operating at ‘Unstable’ conditions (with v/c ratio over 0.80).   

 The existing (2015) traffic conditions during peak hour-peak direction (i.e. southbound direction during 

morning peak hour and northbound direction during afternoon peak hour) indicate that Mavis Road is 

operating at a saturated level, and would not able to accommodate any future traffic growth. 

 Existing intersection operational analysis indicates that during both peak hours, all the study area 

intersections are operating at an overall level of service (LOS) ‘D’ or better, except for the intersections 

at Derry Road West and Sombrero Way / Courtneypark Drive West, which are operating at an overall 

LOS ‘E’/‘F’ during both peak hours. Many movements at these two intersections are operating at LOS 

‘F’ with high delays. Higher delays at major intersections are causing drivers to divert through the 

surrounding residential community and raising concerns about safety and environmental effects. This 

has been observed for the northbound left turn movement at Derry Road West, traffic uses Crawford 

Mill Avenue as an alternate route due to high delays. 

 At the Derry Road intersection, many movements are operating at unacceptable level of service 

(LOS ‘F’), including the eastbound through, northbound left, southbound left, and southbound through 

movements for the morning peak hour, and the northbound left, northbound through, and the 

southbound left movements during the afternoon peak hour..   

 At the Sombrero Way / Courtneypark Drive West Intersection, the eastbound right, westbound left , 

northbound left and southbound left turn movements are operating at LOS ‘F’ during the morning peak 

hour; and westbound left and northbound left turn movements are operating at LOS ‘F’ during the 

afternoon peak hour. It is noted that due to the proximity of two schools at this intersection, the 

pedestrian volumes are relatively higher during morning peak hour.  
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 During the morning peak hour, traffic entering from the side-streets (e.g. Envoy Drive, Crawford Mill 

Avenue/Novo Star Drive, and Western Skies Way) experiences higher delays.  

 The existing traffic operational analysis indicates the current Mavis Road is operating at/over its 

capacity at critical intersections and confirms the needs for improvements to accommodate future 

traffic demand. 

 Within a five-year period, a total of 387 collisions were recorded in the study area corridor – including 

364 collisions at intersections and 23 collisions at mid-blocks. Approximately 54% of the total 

intersection-related collisions occurred at the intersection at Derry Road West. This intersection has 

experienced 197 collisions during a five-year period (from 2010 to 2014), which resulted in a collision 

rate of 1.68.  

 Considering the high collision rate for the Derry Road West and Mavis Road Intersection, existing 

turning sight distance was reviewed. The southbound right turn movement for vehicle travelling from 

Mavis Road to Derry Road West on a channelized right turn may not able to find sufficient sight 

distance due to the horizontal curve on Derry Road. Similarly, the eastbound left turn movement from 

Derry Road West to Mavis Road may not able to find sufficient gap time/sight distance to clear the 

intersection.   

 The safety performance analysis conducted for the Mavis Road EA Study indicates that improvement 

at the Derry Road West intersection could offer the greatest potential for road safety improvement within the 

study area. The Derry Road and Mavis Road Intersection ranks 14th in Peel Regional’s network 

screening for ‘Potential for Safety Improvement’ in year 2009. 

 Considering the geometry constraints at the Derry Road intersection, the channelized southbound 

right turn is recommended to be replace with a conventional right turn and not allowing turning right 

on red. The eastbound left turn movement is recommended to operate under a protected phase only.   

7.2 FUTURE TRAFFIC CONDITIONS 

The following summarize the study findings in regards to future traffic conditions: 

 The high v/c ratios on the screenline level confirm that the widening of Mavis Road would provide 

much needed additional transportation capacity for the north-south directions. The interim (2031) 

traffic volumes used for the ‘Do-Nothing’ condition analysis presents the needs and justification for 

additional capacity on Mavis Road with intersection improvements to accommodate growing traffic 

demand. The interim (2031) traffic analysis confirms: 

o Higher traffic volumes will result in more congestion during morning and afternoon peak 

periods, which will increase travel time 

o Excessive queueing will block intersecting local roads through the study area 

o Higher delays on Mavis Road could further increase traffic diversion through the surrounding 

residential communities 
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o Higher traffic delays will increase idling time and vehicle emission 

o Even with the projected mode shift towards transit and active transportation (walking and 

cycling), other north-south corridors such as Mississauga Road, McLaughlin Road and 

Hurontario Street will not able to accommodate the future traffic demand.  

 Similar to the existing (2015) traffic conditions, with the additional traffic growth in the future conditions, 

Mavis Road intersections at Derry Road West and at Sombrero Way/Courtneypark Drive West are 

expected to operate at overall LOS ‘E/F’ during both peak hours. Many movements at these two 

intersections are expected to operate at LOS ‘F’ with higher delays, mainly due to the heavy traffic 

volumes and limited capacity. 

 At the Sombrero Way/Courtneypark Drive West intersection, the southbound through and right turn 

movements are expected to operate at LOS ‘F’ during both peak hours. The high traffic demand for 

the westbound left turn movement at this intersection is expected to generate long queues on 

Courtneypark Drive West approach during both the peak hours. The northbound through movement 

is expected to operate at LOS ‘F’ during the afternoon peak hour.  

 During the morning peak hour, traffic entering from the side-streets (e.g. Twain Avenue, Envoy Drive, 

Crawford Mill Avenue/Novo Star Drive, and Western Skies Way) may expect to operate at capacity 

(LOS ‘E’/’F’).  

 The future traffic operational analysis indicates that Mavis Road is expected to operate at/over its 

capacity and would require higher modal shares for transit and active transportation. 

 Based on the future (2041) intersection operational analysis results, review of the City’s current 

available right of way and available  properties, the proposed lane configurations with six-lane cross-

section on Mavis Road are presented in Exhibit 6.7 for the study area intersections.  

 

 





 

 

 
 

 

 

 

 

 

 

 

 

 

  

Appendix A 

 
Existing (2015) Synchro Reports 

(based on Highway Capacity Manual 2000) 



HCM Signalized Intersection Capacity Analysis
1001: Mavis Road & Highway 407 WB Off-Ramp 2015 AM

Synchro 8 Report Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 64 76 678 0 0 2311
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3242 1482 3505 3406
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3242 1482 3505 3406
Peak-hour factor, PHF 0.75 0.83 0.97 0.97 0.93 0.93
Adj. Flow (vph) 85 92 699 0 0 2485
RTOR Reduction (vph) 0 86 0 0 0 0
Lane Group Flow (vph) 85 6 699 0 0 2485
Heavy Vehicles (%) 8% 9% 3% 0% 0% 6%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 9.4 9.4 117.6 117.6
Effective Green, g (s) 9.4 9.4 117.6 117.6
Actuated g/C Ratio 0.07 0.07 0.84 0.84
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 217 99 2944 2861
v/s Ratio Prot c0.03 0.20 c0.73
v/s Ratio Perm 0.00
v/c Ratio 0.39 0.06 0.24 0.87
Uniform Delay, d1 62.6 61.2 2.2 6.6
Progression Factor 1.00 1.00 1.20 1.00
Incremental Delay, d2 1.2 0.3 0.2 3.9
Delay (s) 63.7 61.4 2.9 10.5
Level of Service E E A B
Approach Delay (s) 62.5 2.9 10.5
Approach LOS E A B

Intersection Summary
HCM 2000 Control Delay 11.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 81.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1002: Mavis Road & Highway 407 EB Off-Ramp 2015 AM

Synchro 8 Report Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 95 64 0 621 1907 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1805 1495 3505 3574
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1805 1495 3505 3574
Peak-hour factor, PHF 0.98 0.71 0.98 0.98 0.91 0.91
Adj. Flow (vph) 97 90 0 634 2096 0
RTOR Reduction (vph) 0 14 0 0 0 0
Lane Group Flow (vph) 97 76 0 634 2096 0
Heavy Vehicles (%) 0% 8% 0% 3% 1% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 13.0 13.0 113.0 114.0
Effective Green, g (s) 13.0 13.0 113.0 114.0
Actuated g/C Ratio 0.09 0.09 0.81 0.81
Clearance Time (s) 7.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 167 138 2829 2910
v/s Ratio Prot c0.05 0.18 c0.59
v/s Ratio Perm 0.05
v/c Ratio 0.58 0.55 0.22 0.72
Uniform Delay, d1 60.9 60.7 3.2 5.8
Progression Factor 1.00 1.00 0.12 0.30
Incremental Delay, d2 5.1 4.7 0.2 0.8
Delay (s) 65.9 65.5 0.5 2.6
Level of Service E E A A
Approach Delay (s) 65.7 0.5 2.6
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 6.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2015 AM

Synchro 8 Report Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 74 53 94 128 87 74 48 751 88 116 1772 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.90 1.00 0.93 1.00 0.98 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) 1787 1641 1719 1662 1719 3399 1770 3511
Flt Permitted 0.51 1.00 0.55 1.00 0.05 1.00 0.29 1.00
Satd. Flow (perm) 962 1641 1001 1662 99 3399 549 3511
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 80 58 102 139 95 80 52 816 96 126 1926 90
RTOR Reduction (vph) 0 22 0 0 23 0 0 6 0 0 2 0
Lane Group Flow (vph) 80 138 0 139 152 0 52 906 0 126 2014 0
Heavy Vehicles (%) 1% 6% 4% 5% 6% 7% 5% 4% 9% 2% 2% 5%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 22.3 22.3 22.3 22.3 101.7 101.7 101.7 101.7
Effective Green, g (s) 22.3 22.3 22.3 22.3 101.7 101.7 101.7 101.7
Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.73 0.73 0.73 0.73
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 153 261 159 264 71 2469 398 2550
v/s Ratio Prot 0.08 0.09 0.27 c0.57
v/s Ratio Perm 0.08 c0.14 0.52 0.23
v/c Ratio 0.52 0.53 0.87 0.58 0.73 0.37 0.32 0.79
Uniform Delay, d1 54.0 54.0 57.5 54.5 11.2 7.1 6.8 12.3
Progression Factor 1.00 1.00 1.00 1.00 1.98 0.81 0.79 1.12
Incremental Delay, d2 3.2 1.9 37.5 3.0 47.4 0.4 1.5 1.8
Delay (s) 57.2 56.0 95.0 57.5 69.6 6.2 6.8 15.6
Level of Service E E F E E A A B
Approach Delay (s) 56.4 74.1 9.6 15.1
Approach LOS E E A B

Intersection Summary
HCM 2000 Control Delay 21.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 101.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1004: Mavis Road & Envoy Drive/Kaiser Drive 2015 AM

Synchro 8 Report Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 126 55 68 69 110 21 17 740 27 24 1843 127
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 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
Frt 1.00 0.92 1.00 0.98 1.00 0.99 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) 1770 1666 1656 1781 1399 3416 1719 3501
Flt Permitted 0.60 1.00 0.62 1.00 0.04 1.00 0.32 1.00
Satd. Flow (perm) 1111 1666 1086 1781 63 3416 584 3501
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 137 60 74 75 120 23 18 804 29 26 2003 138
RTOR Reduction (vph) 0 14 0 0 6 0 0 1 0 0 3 0
Lane Group Flow (vph) 137 120 0 75 137 0 18 832 0 26 2138 0
Heavy Vehicles (%) 2% 9% 1% 9% 3% 10% 29% 5% 9% 5% 2% 4%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 21.4 21.4 21.4 21.4 103.6 103.6 103.6 103.6
Effective Green, g (s) 21.4 21.4 21.4 21.4 103.6 103.6 103.6 103.6
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.74 0.74 0.74 0.74
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 169 254 166 272 46 2527 432 2590
v/s Ratio Prot 0.07 0.08 0.24 c0.61
v/s Ratio Perm c0.12 0.07 0.28 0.04
v/c Ratio 0.81 0.47 0.45 0.50 0.39 0.33 0.06 0.83
Uniform Delay, d1 57.3 54.2 54.0 54.4 6.7 6.3 5.0 12.2
Progression Factor 1.00 1.00 1.00 1.00 1.68 0.36 0.55 0.31
Incremental Delay, d2 24.6 1.4 2.0 1.5 19.3 0.3 0.2 2.0
Delay (s) 82.0 55.6 55.9 55.9 30.5 2.5 2.9 5.7
Level of Service F E E E C A A A
Approach Delay (s) 68.9 55.9 3.1 5.7
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 95.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1005: Mavis Road & Derry Road West 2015 AM

Synchro 8 Report Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 57 1571 302 85 714 89 193 638 148 401 1514 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 8.0 8.0 5.0 8.0 8.0 3.0 8.0 5.0 3.0 8.0 8.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 0.95 1.00 1.00 0.95 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) 1719 5036 1568 2968 4759 1509 1703 3343 1509 1787 3471 1583
Flt Permitted 0.23 1.00 1.00 0.95 1.00 1.00 0.09 1.00 1.00 0.21 1.00 1.00
Satd. Flow (perm) 412 5036 1568 2968 4759 1509 167 3343 1509 401 3471 1583
Peak-hour factor, PHF 0.71 0.90 0.85 0.79 0.79 0.77 0.77 0.90 0.82 0.92 0.89 0.72
Adj. Flow (vph) 80 1746 355 108 904 116 251 709 180 436 1701 90
RTOR Reduction (vph) 0 0 21 0 0 19 0 0 23 0 0 10
Lane Group Flow (vph) 80 1746 334 108 904 97 251 709 157 436 1701 80
Heavy Vehicles (%) 5% 3% 3% 18% 9% 7% 6% 8% 7% 1% 4% 2%
Turn Type pm+pt NA custom Prot NA custom pm+pt NA custom pm+pt NA custom
Protected Phases 5 2 2 3 1 6 6 7 3 8 1 8 7 4 4 5
Permitted Phases 2 4 8 8 2 4 6
Actuated Green, G (s) 54.3 45.3 115.3 8.7 47.0 117.0 54.0 43.0 105.0 65.0 51.0 115.0
Effective Green, g (s) 54.3 45.3 115.3 8.7 47.0 117.0 54.0 43.0 97.0 65.0 51.0 115.0
Actuated g/C Ratio 0.39 0.32 0.82 0.06 0.34 0.84 0.39 0.31 0.69 0.46 0.36 0.82
Clearance Time (s) 3.0 8.0 5.0 8.0 3.0 8.0 3.0 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) 243 1629 1291 184 1597 1261 185 1026 1099 374 1264 1300
v/s Ratio Prot 0.02 c0.35 0.12 c0.04 0.19 0.04 c0.11 0.21 c0.05 c0.16 c0.49 0.03
v/s Ratio Perm 0.11 0.09 0.02 0.42 0.05 0.38 0.02
v/c Ratio 0.33 1.07 0.26 0.59 0.57 0.08 1.36 0.69 0.14 1.17 1.35 0.06
Uniform Delay, d1 28.0 47.4 2.8 63.9 38.1 2.0 38.6 42.7 7.3 29.5 44.5 2.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.48 0.54 0.15 1.44 0.87 0.38
Incremental Delay, d2 0.8 44.3 0.1 4.7 1.5 0.0 189.7 1.9 0.1 91.8 159.0 0.0
Delay (s) 28.8 91.7 2.9 68.6 39.6 2.0 247.0 25.0 1.1 134.4 197.7 0.9
Level of Service C F A E D A F C A F F A
Approach Delay (s) 74.9 38.5 70.1 177.3
Approach LOS E D E F

Intersection Summary
HCM 2000 Control Delay 102.1 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.20
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 107.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1006: Mavis Road & Crawford Mill Avenue/Novo Star Drive 2015 AM

Synchro 8 Report Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 122 79 324 141 83 86 77 771 58 68 1790 43
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 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
Frpb, ped/bikes 1.00 0.97 1.00 0.94 1.00 0.99 1.00 1.00
Flpb, ped/bikes 0.92 1.00 0.99 1.00 1.00 1.00 0.98 1.00
Frt 1.00 0.88 1.00 0.92 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1502 1580 1643 1525 1703 3415 1692 3438
Flt Permitted 0.58 1.00 0.18 1.00 0.05 1.00 0.27 1.00
Satd. Flow (perm) 921 1580 305 1525 82 3415 486 3438
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 133 86 352 153 90 93 84 838 63 74 1946 47
RTOR Reduction (vph) 0 11 0 0 26 0 0 4 0 0 1 0
Lane Group Flow (vph) 133 427 0 153 157 0 84 897 0 74 1992 0
Confl. Peds. (#/hr) 84 19 19 84 7 22 22 7
Heavy Vehicles (%) 11% 6% 2% 9% 11% 6% 6% 4% 2% 5% 4% 26%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 38.0 38.0 38.0 38.0 87.0 87.0 87.0 87.0
Effective Green, g (s) 38.0 38.0 38.0 38.0 87.0 87.0 87.0 87.0
Actuated g/C Ratio 0.27 0.27 0.27 0.27 0.62 0.62 0.62 0.62
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 249 428 82 413 50 2122 302 2136
v/s Ratio Prot 0.27 0.10 0.26 0.58
v/s Ratio Perm 0.14 c0.50 c1.02 0.15
v/c Ratio 0.53 1.00 1.87 0.38 1.68 0.42 0.25 0.93
Uniform Delay, d1 43.5 51.0 51.0 41.4 26.5 13.6 11.8 23.9
Progression Factor 1.00 1.00 1.00 1.00 0.77 0.25 0.35 0.81
Incremental Delay, d2 2.2 42.6 432.3 0.6 374.6 0.6 0.2 1.0
Delay (s) 45.7 93.6 483.3 42.0 395.0 4.0 4.4 20.4
Level of Service D F F D F A A C
Approach Delay (s) 82.4 242.9 37.4 19.8
Approach LOS F F D B

Intersection Summary
HCM 2000 Control Delay 52.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.71
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 121.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2015 AM

Synchro 8 Report Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 19 7 156 91 1 35 36 852 33 20 2219 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.86 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1805 1548 1703 1424 1671 3342 1570 3497
Flt Permitted 0.73 1.00 0.49 1.00 0.04 1.00 0.28 1.00
Satd. Flow (perm) 1390 1548 874 1424 68 3342 461 3497
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 21 8 170 99 1 38 39 926 36 22 2412 17
RTOR Reduction (vph) 0 6 0 0 32 0 0 2 0 0 0 0
Lane Group Flow (vph) 21 172 0 99 7 0 39 960 0 22 2429 0
Heavy Vehicles (%) 0% 29% 4% 6% 10% 14% 8% 7% 18% 15% 3% 19%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 20.8 20.8 20.8 20.8 103.2 103.2 103.2 103.2
Effective Green, g (s) 20.8 20.8 20.8 20.8 103.2 103.2 103.2 103.2
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.74 0.74 0.74 0.74
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 206 229 129 211 50 2463 339 2577
v/s Ratio Prot 0.11 0.00 0.29 c0.69
v/s Ratio Perm 0.02 c0.11 0.57 0.05
v/c Ratio 0.10 0.75 0.77 0.03 0.78 0.39 0.06 0.94
Uniform Delay, d1 51.5 57.1 57.3 51.0 11.4 6.8 5.1 15.8
Progression Factor 1.00 1.00 1.00 1.00 1.27 0.49 1.05 0.79
Incremental Delay, d2 0.2 13.0 23.5 0.1 61.2 0.4 0.1 2.4
Delay (s) 51.7 70.1 80.7 51.0 75.6 3.7 5.4 15.0
Level of Service D E F D E A A B
Approach Delay (s) 68.2 72.4 6.5 14.9
Approach LOS E E A B

Intersection Summary
HCM 2000 Control Delay 17.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 101.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2015 AM

Synchro 8 Report Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 68 316 414 331 149 188 155 665 353 431 1959 76
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 3.0 8.0 8.0 8.0 8.0 3.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 0.75 1.00 1.00 0.91 1.00 0.95 1.00 1.00
Flpb, ped/bikes 0.94 1.00 1.00 0.97 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 0.95 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) 1566 1827 1158 1594 1881 1374 1612 4402 1669 5017
Flt Permitted 0.65 1.00 1.00 0.30 1.00 1.00 0.09 1.00 0.13 1.00
Satd. Flow (perm) 1079 1827 1158 499 1881 1374 154 4402 221 5017
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 74 343 450 360 162 204 168 723 384 468 2129 83
RTOR Reduction (vph) 0 0 63 0 0 118 0 69 0 0 3 0
Lane Group Flow (vph) 74 343 387 360 162 86 168 1038 0 468 2209 0
Confl. Peds. (#/hr) 64 200 200 64 37 101 101 37
Heavy Vehicles (%) 8% 4% 4% 10% 1% 7% 12% 5% 8% 8% 2% 13%
Turn Type Perm NA Perm pm+pt NA Perm Perm NA pm+pt NA
Protected Phases 4 3 8 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 38.0 38.0 38.0 59.0 59.0 59.0 44.0 44.0 65.0 65.0
Effective Green, g (s) 38.0 38.0 38.0 59.0 59.0 59.0 44.0 44.0 65.0 65.0
Actuated g/C Ratio 0.27 0.27 0.27 0.42 0.42 0.42 0.31 0.31 0.46 0.46
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 8.0 8.0 8.0 3.0 8.0
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) 292 495 314 351 792 579 48 1383 288 2329
v/s Ratio Prot 0.19 c0.13 0.09 0.24 c0.21 0.44
v/s Ratio Perm 0.07 c0.33 0.30 0.06 c1.09 0.54
v/c Ratio 0.25 0.69 1.23 1.03 0.20 0.15 3.50 0.75 1.62 0.95
Uniform Delay, d1 39.9 45.8 51.0 36.2 25.6 25.0 48.0 43.1 36.2 35.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.82 0.94 0.96
Incremental Delay, d2 0.5 4.2 129.7 54.8 0.1 0.1 1173.9 3.7 287.9 4.9
Delay (s) 40.4 49.9 180.7 91.0 25.8 25.1 1215.3 39.2 321.8 39.5
Level of Service D D F F C C F D F D
Approach Delay (s) 117.0 57.9 194.2 88.8
Approach LOS F E F F

Intersection Summary
HCM 2000 Control Delay 113.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 2.10
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 120.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1009: Mavis Road & Highway 401 WB Off-Ramp 2015 AM

Synchro 8 Report Page 9

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 325 195 978 0 0 2592
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 0.91 0.91 0.91
Frt 0.99 0.85 1.00 1.00
Flt Protected 0.96 1.00 1.00 1.00
Satd. Flow (prot) 3177 1413 4940 5085
Flt Permitted 0.96 1.00 1.00 1.00
Satd. Flow (perm) 3177 1413 4940 5085
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 353 212 1063 0 0 2817
RTOR Reduction (vph) 8 54 0 0 0 0
Lane Group Flow (vph) 381 122 1063 0 0 2817
Heavy Vehicles (%) 10% 4% 5% 0% 0% 2%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 22.5 22.5 104.5 104.5
Effective Green, g (s) 22.5 22.5 104.5 104.5
Actuated g/C Ratio 0.16 0.16 0.75 0.75
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 510 227 3687 3795
v/s Ratio Prot c0.12 0.22 c0.55
v/s Ratio Perm 0.09
v/c Ratio 0.75 0.54 0.29 0.74
Uniform Delay, d1 56.0 54.0 5.7 10.1
Progression Factor 1.00 1.00 0.92 0.49
Incremental Delay, d2 5.9 2.5 0.2 0.3
Delay (s) 62.0 56.4 5.4 5.3
Level of Service E E A A
Approach Delay (s) 60.2 5.4 5.3
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 12.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 74.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1010: Mavis Road & Highway 401 EB Off-Ramp 2015 AM

Synchro 8 Report Page 10

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 81 238 0 1323 1712 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3467 1538 4988 4988
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3467 1538 4988 4988
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 88 259 0 1438 1861 0
RTOR Reduction (vph) 0 10 0 0 0 0
Lane Group Flow (vph) 88 249 0 1438 1861 0
Heavy Vehicles (%) 1% 5% 0% 4% 4% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 28.2 28.2 98.8 98.8
Effective Green, g (s) 28.2 28.2 98.8 98.8
Actuated g/C Ratio 0.20 0.20 0.71 0.71
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 698 309 3520 3520
v/s Ratio Prot 0.03 0.29 c0.37
v/s Ratio Perm c0.16
v/c Ratio 0.13 0.80 0.41 0.53
Uniform Delay, d1 45.8 53.3 8.5 9.7
Progression Factor 1.00 1.00 1.00 0.71
Incremental Delay, d2 0.1 14.1 0.4 0.4
Delay (s) 45.9 67.3 8.9 7.3
Level of Service D E A A
Approach Delay (s) 61.9 8.9 7.3
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 58.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queue Report
1001: Mavis Road & Highway 407 WB Off-Ramp 2015 AM

Synchro 8 Report Page 1

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 85 92 699 2485
v/c Ratio 0.39 0.50 0.24 0.87
Control Delay 67.7 21.1 3.0 11.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 67.7 21.1 3.0 11.4
Queue Length 50th (m) 12.4 0.0 20.4 173.6
Queue Length 95th (m) 17.7 14.4 33.1 244.1
Internal Link Dist (m) 196.1 108.8 263.3
Turn Bay Length (m) 110.0
Base Capacity (vph) 787 429 2945 2862
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.11 0.21 0.24 0.87

Intersection Summary



Queue Report
1002: Mavis Road & Highway 407 EB Off-Ramp 2015 AM
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Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 97 90 634 2096
v/c Ratio 0.58 0.59 0.22 0.72
Control Delay 73.9 65.7 0.6 2.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 73.9 65.7 0.6 2.8
Queue Length 50th (m) 27.6 21.3 2.2 19.6
Queue Length 95th (m) 45.5 29.1 3.0 56.7
Internal Link Dist (m) 242.8 101.4 314.3
Turn Bay Length (m)
Base Capacity (vph) 425 363 2829 2909
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.23 0.25 0.22 0.72

Intersection Summary



Queue Report
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2015 AM
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 80 160 139 175 52 912 126 2016
v/c Ratio 0.53 0.57 0.87 0.61 0.72 0.37 0.32 0.79
Control Delay 65.7 52.6 101.4 54.8 80.7 6.4 7.8 16.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 65.7 52.6 101.4 54.8 80.7 6.4 7.8 16.9
Queue Length 50th (m) 21.2 35.8 39.3 39.8 9.4 34.1 14.1 246.1
Queue Length 95th (m) 39.3 59.5 #72.6 64.9 #38.0 57.2 m19.6 276.4
Internal Link Dist (m) 99.8 99.3 301.2 344.6
Turn Bay Length (m) 30.0 30.0 100.0 100.0
Base Capacity (vph) 178 325 185 330 72 2474 399 2552
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 31
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.49 0.75 0.53 0.72 0.37 0.32 0.80

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queue Report
1004: Mavis Road & Envoy Drive/Kaiser Drive 2015 AM

Synchro 8 Report Page 4

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 137 134 75 143 18 833 26 2141
v/c Ratio 0.81 0.50 0.45 0.52 0.39 0.33 0.06 0.83
Control Delay 89.2 52.9 61.0 57.1 44.5 2.8 3.7 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 89.2 52.9 61.0 57.1 44.5 2.8 3.7 6.6
Queue Length 50th (m) 39.2 31.9 20.2 36.9 0.5 12.9 0.8 54.6
Queue Length 95th (m) 60.6 50.5 34.7 55.8 m3.6 17.4 m1.8 78.6
Internal Link Dist (m) 156.2 152.5 349.0 301.2
Turn Bay Length (m) 30.0 30.0 85.0 120.0
Base Capacity (vph) 269 416 263 437 46 2529 432 2592
Starvation Cap Reductn 0 0 0 0 0 0 0 31
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.32 0.29 0.33 0.39 0.33 0.06 0.84

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queue Report
1005: Mavis Road & Derry Road West 2015 AM
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 80 1746 355 108 904 116 251 709 180 436 1701 90
v/c Ratio 0.31 1.07 0.26 0.59 0.57 0.09 1.31 0.69 0.15 1.12 1.35 0.07
Control Delay 25.1 88.9 1.9 77.4 40.1 0.4 211.2 26.9 0.5 107.6 191.8 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.1 88.9 1.9 77.4 40.1 0.4 211.2 26.9 0.5 107.6 191.8 0.4
Queue Length 50th (m) 13.1 ~207.4 10.0 16.0 79.2 0.0 ~78.8 65.9 0.0 ~105.4 ~339.1 1.3
Queue Length 95th (m) 18.3 #238.4 14.2 23.2 81.7 1.6 #105.8 78.4 1.3 m#157.7 #377.4 m0.0
Internal Link Dist (m) 436.0 451.3 332.1 349.0
Turn Bay Length (m) 160.0 90.0 90.0 90.0 130.0 90.0 190.0 110.0
Base Capacity (vph) 283 1630 1343 190 1598 1310 191 1026 1225 388 1264 1295
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.28 1.07 0.26 0.57 0.57 0.09 1.31 0.69 0.15 1.12 1.35 0.07

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



Queue Report
1006: Mavis Road & Crawford Mill Avenue/Novo Star Drive 2015 AM
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 133 438 153 183 84 901 74 1993
v/c Ratio 0.53 1.00 1.84 0.42 1.68 0.42 0.25 0.93
Control Delay 52.7 91.3 452.0 36.7 397.2 4.0 4.6 21.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.2
Total Delay 52.7 91.3 452.0 36.7 397.2 4.0 4.6 26.2
Queue Length 50th (m) 33.2 124.6 ~67.4 35.1 ~30.6 10.2 2.6 89.5
Queue Length 95th (m) 56.7 #198.5 #114.0 58.9 #73.2 13.6 m2.5 m31.8
Internal Link Dist (m) 111.3 171.5 328.1 332.1
Turn Bay Length (m) 15.0 15.0 105.0 115.0
Base Capacity (vph) 249 439 83 440 50 2127 302 2136
Starvation Cap Reductn 0 0 0 0 0 0 0 25
Spillback Cap Reductn 0 0 0 0 0 0 0 117
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.53 1.00 1.84 0.42 1.68 0.42 0.25 0.99

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



Queue Report
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2015 AM
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 21 178 99 39 39 962 22 2429
v/c Ratio 0.10 0.76 0.77 0.16 0.78 0.39 0.06 0.94
Control Delay 49.6 74.0 91.0 15.9 88.1 4.0 7.0 16.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4
Total Delay 49.6 74.0 91.0 15.9 88.1 4.0 7.0 16.9
Queue Length 50th (m) 5.4 48.5 28.1 0.3 5.8 10.5 1.6 161.1
Queue Length 95th (m) 12.9 71.2 47.3 10.6 m#16.6 99.6 m1.8 m#401.2
Internal Link Dist (m) 146.5 132.4 368.4 328.1
Turn Bay Length (m) 15.0 15.0 85.0 90.0
Base Capacity (vph) 308 348 193 345 50 2464 339 2579
Starvation Cap Reductn 0 0 0 0 0 0 0 19
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.51 0.51 0.11 0.78 0.39 0.06 0.95

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queue Report
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2015 AM
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 74 343 450 360 162 204 168 1107 468 2212
v/c Ratio 0.25 0.69 1.20 1.00 0.20 0.29 3.50 0.76 1.59 0.95
Control Delay 42.8 54.2 147.2 76.9 26.5 4.3 1189.5 36.3 296.5 39.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.8 54.2 147.2 76.9 26.5 4.3 1189.5 36.3 296.5 39.7
Queue Length 50th (m) 17.0 90.1 ~139.3 71.7 29.5 0.0 ~88.0 66.1 ~168.9 232.7
Queue Length 95th (m) 31.8 126.3 #209.2 #126.6 46.1 15.5 #133.9 83.7 m#191.8 #260.9
Internal Link Dist (m) 143.9 150.6 73.0 172.7
Turn Bay Length (m) 20.0 10.0 180.0 80.0 95.0
Base Capacity (vph) 292 495 376 361 792 697 48 1452 295 2331
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.69 1.20 1.00 0.20 0.29 3.50 0.76 1.59 0.95

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



Queue Report
1009: Mavis Road & Highway 401 WB Off-Ramp 2015 AM
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 389 176 1063 2817
v/c Ratio 0.75 0.63 0.29 0.74
Control Delay 63.9 44.1 5.8 5.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 63.9 44.1 5.8 5.6
Queue Length 50th (m) 55.2 33.8 30.2 59.8
Queue Length 95th (m) 70.1 60.0 41.8 m89.8
Internal Link Dist (m) 237.6 141.1 197.4
Turn Bay Length (m) 120.0
Base Capacity (vph) 1299 613 3688 3796
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.30 0.29 0.29 0.74

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queue Report
1010: Mavis Road & Highway 401 EB Off-Ramp 2015 AM
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Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 88 259 1438 1861
v/c Ratio 0.13 0.81 0.41 0.53
Control Delay 43.9 69.1 9.6 7.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 43.9 69.1 9.6 7.9
Queue Length 50th (m) 10.9 69.3 58.1 69.2
Queue Length 95th (m) 17.1 94.4 84.3 95.4
Internal Link Dist (m) 206.2 306.9 142.9
Turn Bay Length (m) 120.0
Base Capacity (vph) 1163 524 3519 3519
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.08 0.49 0.41 0.53

Intersection Summary



HCM Signalized Intersection Capacity Analysis
1001: Mavis Road & Highway 407 WB Off-Ramp 2015 PM
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 385 411 1910 0 0 941
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3502 1615 3574 3539
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3502 1615 3574 3539
Peak-hour factor, PHF 0.89 0.90 0.95 0.95 0.95 0.95
Adj. Flow (vph) 433 457 2011 0 0 991
RTOR Reduction (vph) 0 16 0 0 0 0
Lane Group Flow (vph) 433 441 2011 0 0 991
Heavy Vehicles (%) 0% 0% 1% 0% 0% 2%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 29.0 29.0 93.0 93.0
Effective Green, g (s) 29.0 29.0 93.0 93.0
Actuated g/C Ratio 0.21 0.21 0.69 0.69
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 752 346 2462 2437
v/s Ratio Prot 0.12 c0.56 0.28
v/s Ratio Perm c0.27
v/c Ratio 0.58 1.27 0.82 0.41
Uniform Delay, d1 47.5 53.0 14.9 9.1
Progression Factor 1.00 1.00 0.71 1.00
Incremental Delay, d2 1.1 143.7 2.4 0.5
Delay (s) 48.6 196.7 13.0 9.6
Level of Service D F B A
Approach Delay (s) 124.6 13.0 9.6
Approach LOS F B A

Intersection Summary
HCM 2000 Control Delay 37.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 89.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1002: Mavis Road & Highway 407 EB Off-Ramp 2015 PM
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 85 25 0 1907 1186 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1468 3574 3574
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1468 3574 3574
Peak-hour factor, PHF 0.80 0.64 0.95 0.95 0.90 0.90
Adj. Flow (vph) 106 39 0 2007 1318 0
RTOR Reduction (vph) 0 35 0 0 0 0
Lane Group Flow (vph) 106 4 0 2007 1318 0
Heavy Vehicles (%) 2% 10% 0% 1% 1% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 13.4 13.4 107.6 108.6
Effective Green, g (s) 13.4 13.4 107.6 108.6
Actuated g/C Ratio 0.10 0.10 0.80 0.80
Clearance Time (s) 7.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 175 145 2848 2875
v/s Ratio Prot c0.06 c0.56 0.37
v/s Ratio Perm 0.00
v/c Ratio 0.61 0.03 0.70 0.46
Uniform Delay, d1 58.3 54.9 6.3 4.1
Progression Factor 1.00 1.00 1.00 0.59
Incremental Delay, d2 5.8 0.1 1.5 0.5
Delay (s) 64.1 55.0 7.8 2.9
Level of Service E D A A
Approach Delay (s) 61.6 7.8 2.9
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 8.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2015 PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 74 50 58 121 63 88 68 1909 125 106 1016 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.92 1.00 0.91 1.00 0.99 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) 1736 1623 1703 1589 1656 3516 1671 3485
Flt Permitted 0.51 1.00 0.66 1.00 0.21 1.00 0.04 1.00
Satd. Flow (perm) 940 1623 1189 1589 358 3516 68 3485
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 81 55 64 133 69 97 75 2098 137 116 1116 98
RTOR Reduction (vph) 0 32 0 0 15 0 0 3 0 0 4 0
Lane Group Flow (vph) 81 87 0 133 151 0 75 2232 0 116 1210 0
Heavy Vehicles (%) 4% 6% 9% 6% 5% 12% 9% 1% 13% 8% 2% 6%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 19.9 19.9 19.9 19.9 104.1 104.1 104.1 104.1
Effective Green, g (s) 19.9 19.9 19.9 19.9 104.1 104.1 104.1 104.1
Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.74 0.74 0.74 0.74
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 133 230 169 225 266 2614 50 2591
v/s Ratio Prot 0.05 0.09 0.63 0.35
v/s Ratio Perm 0.09 c0.11 0.21 c1.72
v/c Ratio 0.61 0.38 0.79 0.67 0.28 0.85 2.32 0.47
Uniform Delay, d1 56.4 54.5 58.0 56.9 5.8 12.6 18.0 7.1
Progression Factor 1.00 1.00 1.00 1.00 1.07 0.71 1.00 1.00
Incremental Delay, d2 7.7 1.0 21.0 7.3 1.5 2.2 651.7 0.6
Delay (s) 64.1 55.5 79.0 64.3 7.7 11.1 669.6 7.7
Level of Service E E E E A B F A
Approach Delay (s) 59.0 70.8 11.0 65.4
Approach LOS E E B E

Intersection Summary
HCM 2000 Control Delay 35.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 2.05
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 106.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1004: Mavis Road & Envoy Drive/Kaiser Drive 2015 PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 131 110 29 29 50 40 36 1931 75 29 1056 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 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
Frt 1.00 0.97 1.00 0.93 1.00 0.99 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) 1787 1840 1805 1773 1612 3556 1736 3496
Flt Permitted 0.69 1.00 0.56 1.00 0.19 1.00 0.04 1.00
Satd. Flow (perm) 1304 1840 1070 1773 316 3556 70 3496
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 144 121 32 32 55 44 40 2122 82 32 1160 121
RTOR Reduction (vph) 0 8 0 0 10 0 0 2 0 0 4 0
Lane Group Flow (vph) 144 145 0 32 89 0 40 2202 0 32 1277 0
Heavy Vehicles (%) 1% 0% 0% 0% 0% 0% 12% 1% 0% 4% 2% 0%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 20.9 20.9 20.9 20.9 104.1 104.1 104.1 104.1
Effective Green, g (s) 20.9 20.9 20.9 20.9 104.1 104.1 104.1 104.1
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.74 0.74 0.74 0.74
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 194 274 159 264 234 2644 52 2599
v/s Ratio Prot 0.08 0.05 c0.62 0.37
v/s Ratio Perm c0.11 0.03 0.13 0.46
v/c Ratio 0.74 0.53 0.20 0.34 0.17 0.83 0.62 0.49
Uniform Delay, d1 57.0 55.0 52.2 53.3 5.3 12.1 8.5 7.3
Progression Factor 1.00 1.00 1.00 1.00 0.27 0.72 0.88 0.61
Incremental Delay, d2 14.2 2.0 0.6 0.8 0.1 0.3 40.2 0.6
Delay (s) 71.2 57.0 52.9 54.1 1.6 9.0 47.6 5.0
Level of Service E E D D A A D A
Approach Delay (s) 63.9 53.8 8.9 6.1
Approach LOS E D A A

Intersection Summary
HCM 2000 Control Delay 13.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1005: Mavis Road & Derry Road West 2015 PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 141 868 205 236 1472 347 337 1554 126 110 922 82
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 8.0 8.0 5.0 8.0 8.0 3.0 8.0 5.0 3.0 8.0 8.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 0.95 1.00 1.00 0.95 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) 1719 4848 1553 3400 5085 1599 1752 3539 1524 1626 3505 1553
Flt Permitted 0.11 1.00 1.00 0.95 1.00 1.00 0.13 1.00 1.00 0.08 1.00 1.00
Satd. Flow (perm) 193 4848 1553 3400 5085 1599 248 3539 1524 132 3505 1553
Peak-hour factor, PHF 0.69 0.98 0.71 0.86 0.94 0.87 0.88 0.82 0.75 0.77 0.95 0.63
Adj. Flow (vph) 204 886 289 274 1566 399 383 1895 168 143 971 130
RTOR Reduction (vph) 0 0 20 0 0 28 0 0 25 0 0 4
Lane Group Flow (vph) 204 886 269 274 1566 371 383 1895 143 143 971 126
Heavy Vehicles (%) 5% 7% 4% 3% 2% 1% 3% 2% 6% 11% 3% 4%
Turn Type pm+pt NA custom Prot NA custom pm+pt NA custom pm+pt NA custom
Protected Phases 5 2 2 3 1 6 6 7 3 8 1 8 7 4 4 5
Permitted Phases 2 4 8 8 2 4 6
Actuated Green, G (s) 51.4 37.6 107.6 16.4 42.2 112.2 65.0 55.0 117.0 59.0 52.0 116.0
Effective Green, g (s) 51.4 37.6 107.6 16.4 42.2 112.2 65.0 55.0 109.0 59.0 52.0 116.0
Actuated g/C Ratio 0.37 0.27 0.77 0.12 0.30 0.80 0.46 0.39 0.78 0.42 0.37 0.83
Clearance Time (s) 3.0 8.0 5.0 8.0 3.0 8.0 3.0 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) 221 1302 1193 398 1532 1281 222 1390 1240 130 1301 1286
v/s Ratio Prot c0.09 0.18 0.09 0.08 c0.31 0.12 c0.12 0.54 0.06 0.05 0.28 0.05
v/s Ratio Perm 0.25 0.08 0.11 c0.67 0.04 0.41 0.03
v/c Ratio 0.92 0.68 0.23 0.69 1.02 0.29 1.73 1.36 0.12 1.10 0.75 0.10
Uniform Delay, d1 37.8 45.8 4.5 59.3 48.9 3.6 30.7 42.5 3.8 34.5 38.3 2.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.46 1.07 0.75 1.77 0.74 0.29
Incremental Delay, d2 39.7 2.9 0.1 4.9 28.8 0.1 339.0 166.7 0.0 104.1 2.1 0.0
Delay (s) 77.5 48.7 4.6 64.3 77.7 3.7 383.7 212.3 2.9 165.3 30.4 0.7
Level of Service E D A E E A F F A F C A
Approach Delay (s) 43.7 62.9 224.8 42.8
Approach LOS D E F D

Intersection Summary
HCM 2000 Control Delay 110.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.44
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 105.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1006: Mavis Road & Crawford Mill Avenue/Novo Star Drive 2015 PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 81 21 110 79 18 34 170 1902 122 47 1212 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 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
Frt 1.00 0.87 1.00 0.90 1.00 0.99 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) 1656 1545 1752 1620 1719 3493 1805 3461
Flt Permitted 0.72 1.00 0.56 1.00 0.16 1.00 0.04 1.00
Satd. Flow (perm) 1255 1545 1031 1620 281 3493 81 3461
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 89 23 121 87 20 37 187 2090 134 52 1332 114
RTOR Reduction (vph) 0 55 0 0 10 0 0 2 0 0 3 0
Lane Group Flow (vph) 89 89 0 87 47 0 187 2222 0 52 1443 0
Heavy Vehicles (%) 9% 10% 7% 3% 0% 9% 5% 2% 9% 0% 3% 4%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 16.9 16.9 16.9 16.9 108.1 108.1 108.1 108.1
Effective Green, g (s) 16.9 16.9 16.9 16.9 108.1 108.1 108.1 108.1
Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.77 0.77 0.77 0.77
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 151 186 124 195 216 2697 62 2672
v/s Ratio Prot 0.06 0.03 0.64 0.42
v/s Ratio Perm 0.07 c0.08 c0.66 0.65
v/c Ratio 0.59 0.48 0.70 0.24 0.87 0.82 0.84 0.54
Uniform Delay, d1 58.3 57.5 59.1 55.8 11.0 10.0 10.3 6.2
Progression Factor 1.00 1.00 1.00 1.00 0.93 0.91 0.89 0.17
Incremental Delay, d2 5.8 2.0 16.4 0.6 21.5 1.7 63.4 0.6
Delay (s) 64.0 59.4 75.6 56.4 31.7 10.8 72.6 1.7
Level of Service E E E E C B E A
Approach Delay (s) 61.2 68.0 12.4 4.1
Approach LOS E E B A

Intersection Summary
HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 111.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2015 PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 6 52 53 1 24 125 2143 104 37 1318 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.87 1.00 0.86 1.00 0.99 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) 1736 1536 1736 1506 1752 3550 1543 3451
Flt Permitted 0.74 1.00 0.72 1.00 0.15 1.00 0.04 1.00
Satd. Flow (perm) 1351 1536 1307 1506 283 3550 57 3451
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 30 7 57 58 1 26 137 2355 114 41 1448 51
RTOR Reduction (vph) 0 53 0 0 7 0 0 1 0 0 1 0
Lane Group Flow (vph) 30 11 0 58 20 0 137 2468 0 41 1498 0
Heavy Vehicles (%) 4% 33% 4% 4% 6% 8% 3% 1% 1% 17% 4% 6%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 10.9 10.9 10.9 10.9 113.1 113.1 113.1 113.1
Effective Green, g (s) 10.9 10.9 10.9 10.9 113.1 113.1 113.1 113.1
Actuated g/C Ratio 0.08 0.08 0.08 0.08 0.81 0.81 0.81 0.81
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 105 119 101 117 228 2867 46 2787
v/s Ratio Prot 0.01 0.01 0.70 0.43
v/s Ratio Perm 0.02 c0.04 0.48 c0.71
v/c Ratio 0.29 0.10 0.57 0.17 0.60 0.86 0.89 0.54
Uniform Delay, d1 60.9 60.0 62.3 60.3 5.0 8.5 9.2 4.6
Progression Factor 1.00 1.00 1.00 1.00 0.94 1.28 1.01 0.50
Incremental Delay, d2 1.5 0.4 7.7 0.7 4.5 1.5 95.1 0.7
Delay (s) 62.4 60.3 70.0 61.0 9.2 12.3 104.4 2.9
Level of Service E E E E A B F A
Approach Delay (s) 61.0 67.1 12.1 5.6
Approach LOS E E B A

Intersection Summary
HCM 2000 Control Delay 12.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 99.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2015 PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 63 71 178 646 404 531 259 1778 145 131 1214 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 3.0 8.0 8.0 3.0 8.0 3.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 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) 1736 1845 1599 1770 1881 1583 1770 5051 1687 4996
Flt Permitted 0.51 1.00 1.00 0.64 1.00 1.00 0.08 1.00 0.08 1.00
Satd. Flow (perm) 924 1845 1599 1186 1881 1583 151 5051 134 4996
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 69 78 196 710 444 584 285 1954 159 144 1334 86
RTOR Reduction (vph) 0 0 107 0 0 93 0 6 0 0 5 0
Lane Group Flow (vph) 69 78 89 710 444 491 285 2107 0 144 1415 0
Heavy Vehicles (%) 4% 3% 1% 2% 1% 2% 2% 1% 8% 7% 3% 1%
Turn Type Perm NA Perm pm+pt NA Perm pm+pt NA pm+pt NA
Protected Phases 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 27.5 27.5 27.5 49.5 49.5 49.5 74.5 59.5 65.0 53.0
Effective Green, g (s) 27.5 27.5 27.5 49.5 49.5 49.5 74.5 59.5 65.0 53.0
Actuated g/C Ratio 0.20 0.20 0.20 0.35 0.35 0.35 0.53 0.42 0.46 0.38
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 8.0 3.0 8.0 3.0 8.0
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) 181 362 314 498 665 559 294 2146 195 1891
v/s Ratio Prot 0.04 c0.19 0.24 c0.13 c0.42 0.06 0.28
v/s Ratio Perm 0.07 0.06 c0.31 0.31 0.39 0.28
v/c Ratio 0.38 0.22 0.28 1.43 0.67 0.88 0.97 0.98 0.74 0.75
Uniform Delay, d1 48.9 47.2 47.9 43.6 38.3 42.4 42.0 39.7 33.0 37.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.29 0.65 1.46 1.37
Incremental Delay, d2 1.3 0.3 0.5 203.0 2.5 14.5 38.9 13.8 12.1 2.4
Delay (s) 50.2 47.5 48.4 246.6 40.8 57.0 93.1 39.8 60.2 54.1
Level of Service D D D F D E F D E D
Approach Delay (s) 48.5 130.3 46.1 54.6
Approach LOS D F D D

Intersection Summary
HCM 2000 Control Delay 72.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.21
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 112.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1009: Mavis Road & Highway 401 WB Off-Ramp 2015 PM
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 492 317 1865 0 0 1824
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 0.91 0.91 0.91
Frt 0.98 0.85 1.00 1.00
Flt Protected 0.96 1.00 1.00 1.00
Satd. Flow (prot) 3339 1427 5136 5036
Flt Permitted 0.96 1.00 1.00 1.00
Satd. Flow (perm) 3339 1427 5136 5036
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 541 348 2049 0 0 2004
RTOR Reduction (vph) 2 2 0 0 0 0
Lane Group Flow (vph) 609 276 2049 0 0 2004
Heavy Vehicles (%) 4% 3% 1% 0% 0% 3%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 34.5 34.5 92.5 92.5
Effective Green, g (s) 34.5 34.5 92.5 92.5
Actuated g/C Ratio 0.25 0.25 0.66 0.66
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 822 351 3393 3327
v/s Ratio Prot 0.18 c0.40 0.40
v/s Ratio Perm c0.19
v/c Ratio 0.74 0.79 0.60 0.60
Uniform Delay, d1 48.6 49.3 13.4 13.4
Progression Factor 1.00 1.00 0.59 1.14
Incremental Delay, d2 3.6 11.0 0.4 0.3
Delay (s) 52.2 60.3 8.3 15.6
Level of Service D E A B
Approach Delay (s) 54.8 8.3 15.6
Approach LOS D A B

Intersection Summary
HCM 2000 Control Delay 19.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1010: Mavis Road & Highway 401 EB Off-Ramp 2015 PM
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 116 365 0 2492 1918 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3213 1538 4803 5085
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3213 1538 4803 5085
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 127 401 0 2738 2108 0
RTOR Reduction (vph) 0 8 0 0 0 0
Lane Group Flow (vph) 127 393 0 2738 2108 0
Heavy Vehicles (%) 9% 5% 0% 8% 2% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 37.7 37.7 89.3 89.3
Effective Green, g (s) 37.7 37.7 89.3 89.3
Actuated g/C Ratio 0.27 0.27 0.64 0.64
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 865 414 3063 3243
v/s Ratio Prot 0.04 c0.57 0.41
v/s Ratio Perm c0.26
v/c Ratio 0.15 0.95 0.89 0.65
Uniform Delay, d1 38.9 50.2 21.4 15.7
Progression Factor 1.00 1.00 1.00 1.17
Incremental Delay, d2 0.1 31.1 4.5 0.9
Delay (s) 39.0 81.3 25.9 19.2
Level of Service D F C B
Approach Delay (s) 71.1 25.9 19.2
Approach LOS E C B

Intersection Summary
HCM 2000 Control Delay 27.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queue Report
1001: Mavis Road & Highway 407 WB Off-Ramp 2015 PM
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 433 457 2011 991
v/c Ratio 0.58 1.26 0.82 0.41
Control Delay 51.0 178.2 13.3 9.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 51.0 178.2 13.3 9.7
Queue Length 50th (m) 56.5 ~156.2 206.9 58.0
Queue Length 95th (m) 73.6 #226.0 159.6 70.1
Internal Link Dist (m) 196.1 108.8 263.3
Turn Bay Length (m) 110.0
Base Capacity (vph) 752 363 2462 2437
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.58 1.26 0.82 0.41

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



Queue Report
1002: Mavis Road & Highway 407 EB Off-Ramp 2015 PM

Synchro 8 Report Page 2

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 106 39 2007 1318
v/c Ratio 0.61 0.22 0.70 0.46
Control Delay 72.0 18.1 8.5 3.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 72.0 18.1 8.5 3.1
Queue Length 50th (m) 29.0 0.0 114.8 30.1
Queue Length 95th (m) 41.4 5.0 167.2 43.4
Internal Link Dist (m) 242.8 101.4 314.3
Turn Bay Length (m)
Base Capacity (vph) 367 335 2848 2875
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.29 0.12 0.70 0.46

Intersection Summary



Queue Report
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2015 PM
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 81 119 133 166 75 2235 116 1214
v/c Ratio 0.61 0.45 0.79 0.69 0.28 0.85 2.37 0.47
Control Delay 74.4 41.9 87.8 64.9 9.6 12.3 686.8 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Total Delay 74.4 41.9 87.8 64.9 9.6 12.5 686.8 8.1
Queue Length 50th (m) 22.3 21.8 37.8 41.4 6.3 112.3 ~40.9 65.4
Queue Length 95th (m) 39.5 40.7 59.9 64.5 m8.6 114.0 #84.9 92.0
Internal Link Dist (m) 99.8 99.3 301.2 344.6
Turn Bay Length (m) 30.0 30.0 100.0 100.0
Base Capacity (vph) 174 331 220 309 265 2617 49 2596
Starvation Cap Reductn 0 0 0 0 0 37 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.36 0.60 0.54 0.28 0.87 2.37 0.47

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



Queue Report
1004: Mavis Road & Envoy Drive/Kaiser Drive 2015 PM
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 144 153 32 99 40 2204 32 1281
v/c Ratio 0.74 0.54 0.20 0.36 0.17 0.83 0.63 0.49
Control Delay 78.3 57.9 52.5 48.9 2.1 10.3 62.1 5.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0
Total Delay 78.3 57.9 52.5 48.9 2.1 11.7 62.1 5.4
Queue Length 50th (m) 40.7 39.4 8.3 23.0 0.8 78.8 1.9 39.7
Queue Length 95th (m) 61.8 58.8 17.7 38.9 m1.0 m25.1 m#26.1 45.1
Internal Link Dist (m) 156.2 152.5 349.0 301.2
Turn Bay Length (m) 30.0 30.0 85.0 120.0
Base Capacity (vph) 316 453 259 439 234 2644 51 2604
Starvation Cap Reductn 0 0 0 0 0 245 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.34 0.12 0.23 0.17 0.92 0.63 0.49

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queue Report
1005: Mavis Road & Derry Road West 2015 PM
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 204 886 289 274 1566 399 383 1895 168 143 971 130
v/c Ratio 0.90 0.68 0.23 0.69 1.02 0.30 1.66 1.36 0.12 1.06 0.75 0.10
Control Delay 72.8 49.4 3.2 68.5 76.4 2.4 334.4 203.0 0.4 133.0 32.1 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 72.8 49.4 3.2 68.5 76.4 2.4 334.4 203.0 0.4 133.0 32.1 0.5
Queue Length 50th (m) 41.2 85.2 12.3 40.1 ~177.9 13.0 ~131.7 ~380.8 0.3 ~32.9 69.8 1.2
Queue Length 95th (m) 49.2 105.2 15.5 51.5 #208.9 19.1 m#183.7 #368.1 m0.2 #57.0 93.5 1.2
Internal Link Dist (m) 436.0 451.3 332.1 349.0
Turn Bay Length (m) 160.0 90.0 90.0 90.0 130.0 90.0 190.0 110.0
Base Capacity (vph) 230 1303 1244 485 1533 1340 231 1390 1362 135 1301 1308
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.89 0.68 0.23 0.56 1.02 0.30 1.66 1.36 0.12 1.06 0.75 0.10

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



Queue Report
1006: Mavis Road & Crawford Mill Avenue/Novo Star Drive 2015 PM

Synchro 8 Report Page 6

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 89 144 87 57 187 2224 52 1446
v/c Ratio 0.59 0.60 0.70 0.28 0.87 0.82 0.85 0.54
Control Delay 73.5 42.8 86.6 47.9 37.4 11.8 87.4 1.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Total Delay 73.5 42.8 86.6 47.9 37.4 12.0 87.4 1.7
Queue Length 50th (m) 25.2 22.9 25.0 12.5 24.1 150.0 7.2 8.0
Queue Length 95th (m) 42.5 44.6 43.1 25.6 m#72.0 147.4 m#30.5 13.7
Internal Link Dist (m) 111.3 171.5 328.1 332.1
Turn Bay Length (m) 15.0 15.0 105.0 115.0
Base Capacity (vph) 340 464 279 448 216 2698 61 2673
Starvation Cap Reductn 0 0 0 0 0 58 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.31 0.31 0.13 0.87 0.84 0.85 0.54

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queue Report
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2015 PM

Synchro 8 Report Page 7

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 30 64 58 27 137 2469 41 1499
v/c Ratio 0.23 0.32 0.47 0.18 0.58 0.84 0.87 0.52
Control Delay 62.5 21.1 72.3 47.1 12.0 13.7 115.2 3.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.5 21.1 72.3 47.1 12.0 13.7 115.2 3.0
Queue Length 50th (m) 8.3 1.9 16.5 5.2 5.0 104.3 4.8 36.0
Queue Length 95th (m) 18.6 16.5 31.3 14.9 m7.0 m120.0 m#35.0 43.9
Internal Link Dist (m) 146.5 132.4 368.4 328.1
Turn Bay Length (m) 15.0 15.0 85.0 90.0
Base Capacity (vph) 299 384 289 339 236 2948 47 2867
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 3 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.17 0.20 0.08 0.58 0.84 0.87 0.52

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queue Report
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2015 PM

Synchro 8 Report Page 8

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 69 78 196 710 444 584 285 2113 144 1420
v/c Ratio 0.38 0.22 0.47 1.31 0.67 0.90 0.96 0.98 0.72 0.75
Control Delay 52.1 45.6 18.9 187.8 42.6 48.5 80.6 41.5 55.6 54.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.1 45.6 18.9 187.8 42.6 48.5 80.6 41.5 55.6 54.1
Queue Length 50th (m) 17.4 19.0 15.3 ~262.1 107.4 125.7 ~63.4 ~157.1 32.9 126.4
Queue Length 95th (m) 30.6 31.6 36.4 #316.8 130.5 164.0 #160.9 #183.1 #71.7 140.1
Internal Link Dist (m) 143.9 150.6 73.0 172.7
Turn Bay Length (m) 20.0 10.0 180.0 80.0 95.0
Base Capacity (vph) 250 500 530 540 806 760 298 2153 200 1896
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.28 0.16 0.37 1.31 0.55 0.77 0.96 0.98 0.72 0.75

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



Queue Report
1009: Mavis Road & Highway 401 WB Off-Ramp 2015 PM

Synchro 8 Report Page 9

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 611 278 2049 2004
v/c Ratio 0.74 0.79 0.60 0.60
Control Delay 53.4 63.7 9.0 16.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 53.4 63.7 9.0 16.9
Queue Length 50th (m) 85.0 83.0 42.0 115.9
Queue Length 95th (m) 94.5 108.4 64.7 m137.6
Internal Link Dist (m) 237.6 141.1 197.4
Turn Bay Length (m) 120.0
Base Capacity (vph) 1433 613 3391 3325
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.43 0.45 0.60 0.60

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queue Report
1010: Mavis Road & Highway 401 EB Off-Ramp 2015 PM

Synchro 8 Report Page 10

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 127 401 2738 2108
v/c Ratio 0.15 0.95 0.89 0.65
Control Delay 38.9 81.5 26.7 19.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 38.9 81.5 26.7 19.7
Queue Length 50th (m) 14.3 111.2 238.5 199.2
Queue Length 95th (m) 23.0 #175.3 264.3 91.7
Internal Link Dist (m) 206.2 306.9 142.9
Turn Bay Length (m) 120.0
Base Capacity (vph) 895 436 3063 3242
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.14 0.92 0.89 0.65

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



Lanes and Geometrics
1001: Mavis Road & Highway 407 WB Off-Ramp 2015

Synchro 8 Report Page 1

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 110.0 0.0 0.0
Storage Lanes 2 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.97 1.00 0.95 1.00 1.00 0.95
Ped Bike Factor
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 3502 1615 3574 0 0 3539
Flt Permitted 0.950
Satd. Flow (perm) 3502 1615 3574 0 0 3539
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 21
Link Speed (k/h) 60 70 70
Link Distance (m) 220.1 132.8 287.3
Travel Time (s) 13.2 6.8 14.8

Intersection Summary
Area Type: Other



Lanes and Geometrics
1002: Mavis Road & Highway 407 EB Off-Ramp 2015

Synchro 8 Report Page 2

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 1770 1468 0 3574 3574 0
Flt Permitted 0.950
Satd. Flow (perm) 1770 1468 0 3574 3574 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 39
Link Speed (k/h) 60 70 70
Link Distance (m) 266.8 125.4 338.3
Travel Time (s) 16.0 6.4 17.4

Intersection Summary
Area Type: Other



Lanes and Geometrics
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2015

Synchro 8 Report Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 30.0 0.0 30.0 0.0 100.0 0.0 100.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 20.0 20.0 55.0 55.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor
Frt 0.919 0.912 0.991 0.988
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1623 0 1703 1588 0 1656 3516 0 1671 3486 0
Flt Permitted 0.514 0.663 0.205 0.038
Satd. Flow (perm) 939 1623 0 1188 1588 0 357 3516 0 67 3486 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 37 18 11 16
Link Speed (k/h) 60 60 70 70
Link Distance (m) 123.8 123.3 325.2 368.6
Travel Time (s) 7.4 7.4 16.7 19.0

Intersection Summary
Area Type: Other



Lanes and Geometrics
1004: Mavis Road & Envoy Drive/Kaiser Drive 2015

Synchro 8 Report Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 30.0 0.0 30.0 0.0 85.0 0.0 120.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 20.0 20.0 45.0 40.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor
Frt 0.969 0.933 0.994 0.986
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1787 1841 0 1805 1773 0 1612 3554 0 1736 3496 0
Flt Permitted 0.693 0.563 0.186 0.038
Satd. Flow (perm) 1304 1841 0 1070 1773 0 316 3554 0 69 3496 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 12 6 16
Link Speed (k/h) 60 60 70 70
Link Distance (m) 180.2 176.5 373.0 325.2
Travel Time (s) 10.8 10.6 19.2 16.7

Intersection Summary
Area Type: Other



Lanes and Geometrics
1005: Mavis Road & Derry Road West 2015

Synchro 8 Report Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 160.0 90.0 90.0 90.0 130.0 90.0 190.0 110.0
Storage Lanes 1 1 2 1 1 1 1 1
Taper Length (m) 55.0 95.0 40.0 35.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1719 4848 1553 3400 5085 1599 1752 3539 1524 1626 3505 1553
Flt Permitted 0.106 0.950 0.135 0.077
Satd. Flow (perm) 192 4848 1553 3400 5085 1599 249 3539 1524 132 3505 1553
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 85 140 112 21
Link Speed (k/h) 70 70 70 70
Link Distance (m) 460.0 475.3 356.1 373.0
Travel Time (s) 23.7 24.4 18.3 19.2

Intersection Summary
Area Type: Other



Lanes and Geometrics
1006: Mavis Road & Crawford Mill Avenue/Novo Star Drive 2015

Synchro 8 Report Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 15.0 0.0 15.0 0.0 105.0 0.0 115.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 15.0 15.0 35.0 35.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor
Frt 0.874 0.903 0.991 0.988
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1656 1545 0 1752 1621 0 1719 3493 0 1805 3460 0
Flt Permitted 0.720 0.559 0.155 0.042
Satd. Flow (perm) 1255 1545 0 1031 1621 0 280 3493 0 80 3460 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 62 11 9 12
Link Speed (k/h) 60 60 70 70
Link Distance (m) 135.3 195.5 352.1 356.1
Travel Time (s) 8.1 11.7 18.1 18.3

Intersection Summary
Area Type: Other



Lanes and Geometrics
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2015

Synchro 8 Report Page 7

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 15.0 0.0 15.0 0.0 85.0 0.0 90.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 15.0 15.0 35.0 45.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor
Frt 0.866 0.856 0.993 0.995
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1535 0 1736 1507 0 1752 3549 0 1543 3452 0
Flt Permitted 0.740 0.715 0.154 0.035
Satd. Flow (perm) 1352 1535 0 1306 1507 0 284 3549 0 57 3452 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 57 8 7 5
Link Speed (k/h) 60 60 70 70
Link Distance (m) 170.5 156.4 392.4 352.1
Travel Time (s) 10.2 9.4 20.2 18.1

Intersection Summary
Area Type: Other



Lanes and Geometrics
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2015

Synchro 8 Report Page 8

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 20.0 10.0 180.0 0.0 80.0 0.0 95.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 20.0 60.0 70.0 50.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00 0.91 0.91
Ped Bike Factor
Frt 0.850 0.850 0.989 0.991
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1845 1599 1770 1881 1583 1770 5053 0 1687 4996 0
Flt Permitted 0.506 0.637 0.081 0.075
Satd. Flow (perm) 924 1845 1599 1187 1881 1583 151 5053 0 133 4996 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 133 144 11 8
Link Speed (k/h) 60 60 70 70
Link Distance (m) 167.9 174.6 97.0 196.7
Travel Time (s) 10.1 10.5 5.0 10.1

Intersection Summary
Area Type: Other



Lanes and Geometrics
1009: Mavis Road & Highway 401 WB Off-Ramp 2015

Synchro 8 Report Page 9

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 120.0 0.0 0.0
Storage Lanes 2 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00 0.91
Ped Bike Factor
Frt 0.983 0.850
Flt Protected 0.958
Satd. Flow (prot) 3341 1427 5136 0 0 5036
Flt Permitted 0.958
Satd. Flow (perm) 3341 1427 5136 0 0 5036
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 3 3
Link Speed (k/h) 60 70 70
Link Distance (m) 261.6 165.1 221.4
Travel Time (s) 15.7 8.5 11.4

Intersection Summary
Area Type: Other



Lanes and Geometrics
1010: Mavis Road & Highway 401 EB Off-Ramp 2015

Synchro 8 Report Page 10

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 120.0 0.0 0.0
Storage Lanes 2 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.97 1.00 1.00 0.91 0.91 1.00
Ped Bike Factor
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 3213 1538 0 4803 5085 0
Flt Permitted 0.950
Satd. Flow (perm) 3213 1538 0 4803 5085 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 11
Link Speed (k/h) 60 70 70
Link Distance (m) 230.2 330.9 166.9
Travel Time (s) 13.8 17.0 8.6

Intersection Summary
Area Type: Other
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Travel Demand Model (EMME) Volume Outputs 
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Future (2041) Synchro Reports 

(based on Highway Capacity Manual 2000) 

 



HCM Signalized Intersection Capacity Analysis
1001: Mavis Road & Highway 407 WB Off-Ramp 2041 AM-Final

Synchro 8 Report Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 80 95 879 0 0 3080
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3242 1482 5036 4893
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3242 1482 5036 4893
Peak-hour factor, PHF 0.75 0.83 0.97 0.97 0.93 0.93
Adj. Flow (vph) 107 114 906 0 0 3312
RTOR Reduction (vph) 0 106 0 0 0 0
Lane Group Flow (vph) 107 8 906 0 0 3312
Heavy Vehicles (%) 8% 9% 3% 0% 0% 6%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 10.2 10.2 116.8 116.8
Effective Green, g (s) 10.2 10.2 116.8 116.8
Actuated g/C Ratio 0.07 0.07 0.83 0.83
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 236 107 4201 4082
v/s Ratio Prot c0.03 0.18 c0.68
v/s Ratio Perm 0.01
v/c Ratio 0.45 0.08 0.22 0.81
Uniform Delay, d1 62.2 60.5 2.3 5.9
Progression Factor 1.00 1.00 1.39 1.00
Incremental Delay, d2 1.4 0.3 0.1 1.9
Delay (s) 63.6 60.8 3.4 7.8
Level of Service E E A A
Approach Delay (s) 62.2 3.4 7.8
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1002: Mavis Road & Highway 407 EB Off-Ramp 2041 AM-Final

Synchro 8 Report Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 120 80 0 807 2573 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.0
Lane Util. Factor 1.00 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1805 1495 5036 5136
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1805 1495 5036 5136
Peak-hour factor, PHF 0.98 0.71 0.98 0.98 0.91 0.91
Adj. Flow (vph) 122 113 0 823 2827 0
RTOR Reduction (vph) 0 4 0 0 0 0
Lane Group Flow (vph) 122 109 0 823 2827 0
Heavy Vehicles (%) 0% 8% 0% 3% 1% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 15.6 15.6 110.4 111.4
Effective Green, g (s) 15.6 15.6 110.4 111.4
Actuated g/C Ratio 0.11 0.11 0.79 0.80
Clearance Time (s) 7.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 201 166 3971 4086
v/s Ratio Prot 0.07 0.16 c0.55
v/s Ratio Perm c0.07
v/c Ratio 0.61 0.66 0.21 0.69
Uniform Delay, d1 59.3 59.7 3.7 6.5
Progression Factor 1.00 1.00 0.09 0.44
Incremental Delay, d2 5.1 9.1 0.1 0.6
Delay (s) 64.4 68.8 0.5 3.5
Level of Service E E A A
Approach Delay (s) 66.5 0.5 3.5
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 6.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 67.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2041 AM-Final

Synchro 8 Report Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 74 53 94 128 87 74 48 1008 88 116 2454 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.90 1.00 0.93 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1787 1641 1719 1662 1719 4908 1770 5056
Flt Permitted 0.51 1.00 0.56 1.00 0.04 1.00 0.20 1.00
Satd. Flow (perm) 967 1641 1005 1662 80 4908 370 5056
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 80 58 102 139 95 80 52 1096 96 126 2667 90
RTOR Reduction (vph) 0 49 0 0 23 0 0 6 0 0 2 0
Lane Group Flow (vph) 80 111 0 139 152 0 52 1186 0 126 2755 0
Heavy Vehicles (%) 1% 6% 4% 5% 6% 7% 5% 4% 9% 2% 2% 5%
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 22.6 22.6 22.6 22.6 95.4 90.5 101.4 93.5
Effective Green, g (s) 22.6 22.6 22.6 22.6 95.4 90.5 101.4 93.5
Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.68 0.65 0.72 0.67
Clearance Time (s) 8.0 8.0 8.0 8.0 3.0 8.0 3.0 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) 156 264 162 268 111 3172 346 3376
v/s Ratio Prot 0.07 0.09 c0.02 0.24 c0.02 c0.54
v/s Ratio Perm 0.08 c0.14 0.30 0.24
v/c Ratio 0.51 0.42 0.86 0.57 0.47 0.37 0.36 0.82
Uniform Delay, d1 53.7 52.8 57.1 54.2 19.3 11.5 6.3 17.0
Progression Factor 1.00 1.00 1.00 1.00 1.75 0.58 0.90 0.62
Incremental Delay, d2 2.8 1.1 33.5 2.7 3.0 0.3 0.5 1.7
Delay (s) 56.5 53.9 90.6 56.9 36.7 7.0 6.1 12.2
Level of Service E D F E D A A B
Approach Delay (s) 54.8 71.8 8.3 12.0
Approach LOS D E A B

Intersection Summary
HCM 2000 Control Delay 17.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 93.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1004: Mavis Road & Envoy Drive/Kaiser Drive 2041 AM-Final

Synchro 8 Report Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 126 55 68 69 110 21 17 997 27 24 2525 127
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.92 1.00 0.98 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) 1770 1666 1656 1781 1399 4916 1719 5044
Flt Permitted 0.60 1.00 0.62 1.00 0.04 1.00 0.24 1.00
Satd. Flow (perm) 1110 1666 1085 1781 57 4916 426 5044
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 137 60 74 75 120 23 18 1084 29 26 2745 138
RTOR Reduction (vph) 0 3 0 0 6 0 0 1 0 0 3 0
Lane Group Flow (vph) 137 131 0 75 137 0 18 1112 0 26 2880 0
Heavy Vehicles (%) 2% 9% 1% 9% 3% 10% 29% 5% 9% 5% 2% 4%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 21.3 21.3 21.3 21.3 103.7 103.7 103.7 103.7
Effective Green, g (s) 21.3 21.3 21.3 21.3 103.7 103.7 103.7 103.7
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.74 0.74 0.74 0.74
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 168 253 165 270 42 3641 315 3736
v/s Ratio Prot 0.08 0.08 0.23 c0.57
v/s Ratio Perm c0.12 0.07 0.32 0.06
v/c Ratio 0.82 0.52 0.45 0.51 0.43 0.31 0.08 0.77
Uniform Delay, d1 57.4 54.6 54.1 54.5 6.9 6.1 5.0 11.0
Progression Factor 1.00 1.00 1.00 1.00 3.21 2.82 0.30 0.21
Incremental Delay, d2 25.3 1.8 2.0 1.5 22.3 0.2 0.3 0.9
Delay (s) 82.7 56.4 56.0 56.0 44.4 17.3 1.8 3.2
Level of Service F E E E D B A A
Approach Delay (s) 69.7 56.0 17.7 3.2
Approach LOS E E B A

Intersection Summary
HCM 2000 Control Delay 13.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1005: Mavis Road & Derry Road West 2041 AM-Final

Synchro 8 Report Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 62 1715 329 92 779 98 210 881 162 438 2153 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 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) 1719 5036 1568 2968 4759 1509 3303 4803 1509 3467 4988 1583
Flt Permitted 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 (perm) 1719 5036 1568 2968 4759 1509 3303 4803 1509 3467 4988 1583
Peak-hour factor, PHF 0.71 0.90 0.85 0.79 0.79 0.77 0.77 0.90 0.82 0.92 0.89 0.72
Adj. Flow (vph) 87 1906 387 116 986 127 273 979 198 476 2419 99
RTOR Reduction (vph) 0 0 71 0 0 64 0 0 106 0 0 0
Lane Group Flow (vph) 87 1906 316 116 986 63 273 979 92 476 2419 99
Heavy Vehicles (%) 5% 3% 3% 18% 9% 7% 6% 8% 7% 1% 4% 2%
Turn Type Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov
Protected Phases 5 2 3 1 6 7 3 8 1 7 4 5
Permitted Phases 2 6 8 4
Actuated Green, G (s) 10.8 46.0 55.0 5.0 40.2 63.6 9.0 39.6 44.6 23.4 54.0 64.8
Effective Green, g (s) 10.8 46.0 55.0 5.0 40.2 63.6 9.0 39.6 44.6 23.4 54.0 64.8
Actuated g/C Ratio 0.08 0.33 0.39 0.04 0.29 0.45 0.06 0.28 0.32 0.17 0.39 0.46
Clearance Time (s) 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0
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) 132 1654 616 106 1366 685 212 1358 480 579 1923 732
v/s Ratio Prot 0.05 c0.38 0.03 c0.04 0.21 0.02 c0.08 0.20 0.01 0.14 c0.49 0.01
v/s Ratio Perm 0.17 0.03 0.05 0.05
v/c Ratio 0.66 1.15 0.51 1.09 0.72 0.09 1.29 0.72 0.19 0.82 1.26 0.14
Uniform Delay, d1 62.8 47.0 32.3 67.5 44.9 21.8 65.5 45.2 34.6 56.3 43.0 21.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.11 0.79 0.11 1.02 0.71 0.48
Incremental Delay, d2 11.3 76.0 0.7 115.1 3.3 0.1 158.5 1.8 0.2 6.4 119.1 0.1
Delay (s) 74.1 123.0 33.0 182.6 48.2 21.8 231.2 37.4 3.9 63.6 149.6 10.5
Level of Service E F C F D C F D A E F B
Approach Delay (s) 106.6 58.2 69.3 131.3
Approach LOS F E E F

Intersection Summary
HCM 2000 Control Delay 101.7 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.21
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 106.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1006: Mavis Road & Crawford Mill Avenue/Novo Star Drive 2041 AM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 122 79 324 141 83 86 77 1045 58 68 2463 43
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 3.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.97 1.00 0.94 1.00 0.99 1.00 1.00
Flpb, ped/bikes 0.91 1.00 0.99 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.88 1.00 0.92 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1485 1576 1641 1514 1703 4927 1694 4953
Flt Permitted 0.60 1.00 0.25 1.00 0.05 1.00 0.21 1.00
Satd. Flow (perm) 942 1576 438 1514 98 4927 383 4953
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 133 86 352 153 90 93 84 1136 63 74 2677 47
RTOR Reduction (vph) 0 68 0 0 26 0 0 4 0 0 1 0
Lane Group Flow (vph) 133 370 0 153 157 0 84 1195 0 74 2723 0
Confl. Peds. (#/hr) 84 19 19 84 7 22 22 7
Heavy Vehicles (%) 11% 6% 2% 9% 11% 6% 6% 4% 2% 5% 4% 26%
Turn Type Perm NA Perm NA pm+pt NA Perm NA
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 45.0 45.0 45.0 45.0 80.0 80.0 70.1 70.1
Effective Green, g (s) 45.0 45.0 45.0 45.0 80.0 80.0 70.1 70.1
Actuated g/C Ratio 0.32 0.32 0.32 0.32 0.57 0.57 0.50 0.50
Clearance Time (s) 8.0 8.0 8.0 8.0 3.0 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) 302 506 140 486 135 2815 191 2480
v/s Ratio Prot 0.23 0.10 c0.03 0.24 c0.55
v/s Ratio Perm 0.14 c0.35 0.32 0.19
v/c Ratio 0.44 0.73 1.09 0.32 0.62 0.42 0.39 1.10
Uniform Delay, d1 37.5 42.1 47.5 36.0 31.4 17.0 21.7 35.0
Progression Factor 1.00 1.00 1.00 1.00 2.44 0.26 0.30 0.29
Incremental Delay, d2 1.0 5.4 103.1 0.4 8.2 0.4 0.5 44.7
Delay (s) 38.6 47.5 150.6 36.3 84.9 4.8 7.1 54.7
Level of Service D D F D F A A D
Approach Delay (s) 45.5 88.4 10.1 53.5
Approach LOS D F B D

Intersection Summary
HCM 2000 Control Delay 43.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 112.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2041 AM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 19 7 156 91 1 35 36 1126 33 20 2892 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 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
Frt 1.00 0.86 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1805 1548 1703 1424 1671 4813 1570 5028
Flt Permitted 0.73 1.00 0.49 1.00 0.04 1.00 0.20 1.00
Satd. Flow (perm) 1390 1548 883 1424 69 4813 329 5028
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 21 8 170 99 1 38 39 1224 36 22 3143 17
RTOR Reduction (vph) 0 1 0 0 32 0 0 2 0 0 0 0
Lane Group Flow (vph) 21 177 0 99 7 0 39 1258 0 22 3160 0
Heavy Vehicles (%) 0% 29% 4% 6% 10% 14% 8% 7% 18% 15% 3% 19%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 21.3 21.3 21.3 21.3 102.7 102.7 102.7 102.7
Effective Green, g (s) 21.3 21.3 21.3 21.3 102.7 102.7 102.7 102.7
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.73 0.73 0.73 0.73
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 211 235 134 216 50 3530 241 3688
v/s Ratio Prot c0.11 0.00 0.26 c0.63
v/s Ratio Perm 0.02 0.11 0.57 0.07
v/c Ratio 0.10 0.75 0.74 0.03 0.78 0.36 0.09 0.86
Uniform Delay, d1 51.1 56.8 56.7 50.6 11.6 6.7 5.3 13.4
Progression Factor 1.00 1.00 1.00 1.00 1.08 0.28 1.08 1.01
Incremental Delay, d2 0.2 12.8 19.0 0.1 49.1 0.2 0.1 0.3
Delay (s) 51.3 69.7 75.7 50.6 61.7 2.1 5.8 13.8
Level of Service D E E D E A A B
Approach Delay (s) 67.7 68.6 3.8 13.7
Approach LOS E E A B

Intersection Summary
HCM 2000 Control Delay 14.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 96.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2041 AM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 74 344 513 416 109 205 170 916 385 470 2613 56
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 3.0 3.0 8.0 5.0 3.0 8.0 5.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.97 0.91
Frpb, ped/bikes 1.00 1.00 0.82 1.00 1.00 0.94 1.00 0.96 1.00 1.00
Flpb, ped/bikes 0.93 1.00 1.00 0.99 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 0.96 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) 1559 1827 1269 1620 1881 1417 1612 4473 3242 5047
Flt Permitted 0.68 1.00 1.00 0.18 1.00 1.00 0.09 1.00 0.95 1.00
Satd. Flow (perm) 1118 1827 1269 299 1881 1417 152 4473 3242 5047
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 80 374 558 452 118 223 185 996 418 511 2840 61
RTOR Reduction (vph) 0 0 69 0 0 18 0 54 0 0 2 0
Lane Group Flow (vph) 80 374 489 452 118 205 185 1360 0 511 2899 0
Confl. Peds. (#/hr) 64 200 200 64 37 101 101 37
Heavy Vehicles (%) 8% 4% 4% 10% 1% 7% 12% 5% 8% 8% 2% 13%
Turn Type Perm NA pm+ov pm+pt NA pm+ov pm+pt NA Prot NA
Protected Phases 4 5 3 8 1 5 2 1 6
Permitted Phases 4 4 8 8 2
Actuated Green, G (s) 31.7 31.7 44.0 50.7 50.7 74.4 56.9 44.6 23.7 58.0
Effective Green, g (s) 31.7 31.7 44.0 50.7 50.7 74.4 56.9 44.6 23.7 58.0
Actuated g/C Ratio 0.23 0.23 0.31 0.36 0.36 0.53 0.41 0.32 0.17 0.41
Clearance Time (s) 8.0 8.0 3.0 3.0 8.0 5.0 3.0 8.0 5.0 8.0
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) 253 413 398 259 681 753 190 1424 548 2090
v/s Ratio Prot 0.20 c0.11 c0.20 0.06 0.05 0.09 0.30 0.16 c0.57
v/s Ratio Perm 0.07 0.28 c0.43 0.10 0.31
v/c Ratio 0.32 0.91 1.23 1.75 0.17 0.27 0.97 0.96 0.93 1.39
Uniform Delay, d1 45.1 52.7 48.0 37.9 30.4 18.0 39.8 46.7 57.4 41.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.08 0.76 1.04 0.84
Incremental Delay, d2 0.7 22.8 122.9 350.9 0.1 0.2 54.9 14.5 14.6 175.9
Delay (s) 45.8 75.5 170.9 388.7 30.5 18.2 97.8 50.2 74.3 210.5
Level of Service D E F F C B F D E F
Approach Delay (s) 125.8 231.2 55.7 190.1
Approach LOS F F E F

Intersection Summary
HCM 2000 Control Delay 153.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.58
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 132.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1009: Mavis Road & Highway 401 WB Off-Ramp 2041 AM-Final
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 408 244 1227 0 0 3401
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 0.91 0.91 0.91
Frt 0.99 0.85 1.00 1.00
Flt Protected 0.96 1.00 1.00 1.00
Satd. Flow (prot) 3177 1413 4940 5085
Flt Permitted 0.96 1.00 1.00 1.00
Satd. Flow (perm) 3177 1413 4940 5085
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 443 265 1334 0 0 3697
RTOR Reduction (vph) 6 68 0 0 0 0
Lane Group Flow (vph) 482 152 1334 0 0 3697
Heavy Vehicles (%) 10% 4% 5% 0% 0% 2%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 26.0 26.0 101.0 101.0
Effective Green, g (s) 26.0 26.0 101.0 101.0
Actuated g/C Ratio 0.19 0.19 0.72 0.72
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 590 262 3563 3668
v/s Ratio Prot c0.15 0.27 c0.73
v/s Ratio Perm 0.11
v/c Ratio 0.82 0.58 0.37 1.01
Uniform Delay, d1 54.7 52.0 7.4 19.5
Progression Factor 1.00 1.00 0.76 1.31
Incremental Delay, d2 8.6 3.1 0.3 6.6
Delay (s) 63.3 55.1 5.9 32.1
Level of Service E E A C
Approach Delay (s) 60.8 5.9 32.1
Approach LOS E A C

Intersection Summary
HCM 2000 Control Delay 29.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 90.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1010: Mavis Road & Highway 401 EB Off-Ramp 2041 AM-Final
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 102 299 0 1660 2298 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3467 1538 4988 4988
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3467 1538 4988 4988
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 111 325 0 1804 2498 0
RTOR Reduction (vph) 0 3 0 0 0 0
Lane Group Flow (vph) 111 322 0 1804 2498 0
Heavy Vehicles (%) 1% 5% 0% 4% 4% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 34.0 34.0 93.0 93.0
Effective Green, g (s) 34.0 34.0 93.0 93.0
Actuated g/C Ratio 0.24 0.24 0.66 0.66
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 841 373 3313 3313
v/s Ratio Prot 0.03 0.36 c0.50
v/s Ratio Perm c0.21
v/c Ratio 0.13 0.86 0.54 0.75
Uniform Delay, d1 41.5 50.8 12.4 15.8
Progression Factor 1.00 1.00 1.00 0.62
Incremental Delay, d2 0.1 18.2 0.6 0.5
Delay (s) 41.5 69.0 13.0 10.2
Level of Service D E B B
Approach Delay (s) 62.0 13.0 10.2
Approach LOS E B B

Intersection Summary
HCM 2000 Control Delay 16.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Queues
1001: Mavis Road & Highway 407 WB Off-Ramp 2041 AM-Final
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 107 114 906 3312
v/c Ratio 0.46 0.54 0.22 0.81
Control Delay 68.1 19.6 3.5 8.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 68.1 19.6 3.5 8.3
Queue Length 50th (m) 15.7 0.0 16.4 142.2
Queue Length 95th (m) 21.0 15.1 22.1 183.2
Internal Link Dist (m) 196.1 108.8 263.3
Turn Bay Length (m) 110.0
Base Capacity (vph) 648 387 4202 4083
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.17 0.29 0.22 0.81

Intersection Summary



Queues
1002: Mavis Road & Highway 407 EB Off-Ramp 2041 AM-Final
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Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 122 113 823 2827
v/c Ratio 0.61 0.66 0.21 0.69
Control Delay 71.3 75.5 0.5 3.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 71.3 75.5 0.5 3.8
Queue Length 50th (m) 34.5 31.0 1.2 70.5
Queue Length 95th (m) 53.9 38.3 3.6 97.8
Internal Link Dist (m) 242.8 101.4 314.3
Turn Bay Length (m)
Base Capacity (vph) 373 312 3971 4087
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.33 0.36 0.21 0.69

Intersection Summary



Queues
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2041 AM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 80 160 139 175 52 1192 126 2757
v/c Ratio 0.51 0.51 0.86 0.60 0.41 0.38 0.35 0.81
Control Delay 63.8 38.2 97.0 53.1 30.0 7.4 6.6 13.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.8 38.2 97.0 53.1 30.0 7.4 6.6 13.1
Queue Length 50th (m) 21.5 27.0 39.7 40.0 3.6 45.2 7.9 92.6
Queue Length 95th (m) 37.9 48.1 62.5 62.2 17.2 46.8 m12.9 95.8
Internal Link Dist (m) 99.8 99.3 301.2 344.6
Turn Bay Length (m) 40.0 65.0 100.0 100.0
Base Capacity (vph) 207 397 215 378 128 3177 369 3397
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.40 0.65 0.46 0.41 0.38 0.34 0.81

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1004: Mavis Road & Envoy Drive/Kaiser Drive 2041 AM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 137 134 75 143 18 1113 26 2883
v/c Ratio 0.81 0.52 0.45 0.52 0.43 0.31 0.08 0.77
Control Delay 89.5 59.5 61.2 57.2 69.6 18.7 2.3 3.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Total Delay 89.5 59.5 61.2 57.2 69.6 18.7 2.3 3.6
Queue Length 50th (m) 39.2 35.7 20.2 37.0 3.8 72.7 0.6 24.1
Queue Length 95th (m) 60.6 54.2 34.8 55.9 m6.9 98.8 m0.8 26.2
Internal Link Dist (m) 156.2 152.5 349.0 301.2
Turn Bay Length (m) 44.0 35.0 85.0 120.0
Base Capacity (vph) 285 430 279 463 42 3641 314 3739
Starvation Cap Reductn 0 0 0 0 0 0 0 181
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.31 0.27 0.31 0.43 0.31 0.08 0.81

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1005: Mavis Road & Derry Road West 2041 AM-Final
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 87 1906 387 116 986 127 273 979 198 476 2419 99
v/c Ratio 0.66 1.15 0.50 1.09 0.72 0.15 1.29 0.72 0.30 0.82 1.26 0.12
Control Delay 85.8 118.2 21.0 175.1 48.7 3.9 212.3 39.3 1.9 65.7 148.1 8.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 85.8 118.2 21.0 175.1 48.7 3.9 212.3 39.3 1.9 65.7 148.1 8.5
Queue Length 50th (m) 24.9 ~238.9 54.6 ~19.6 96.1 1.4 ~53.5 63.8 2.1 64.1 ~326.0 11.1
Queue Length 95th (m) 34.1 #269.2 76.8 #34.2 96.1 7.5 #66.5 80.6 1.7 84.4 #343.4 m10.5
Internal Link Dist (m) 436.0 451.3 332.1 349.0
Turn Bay Length (m) 160.0 90.0 90.0 90.0 120.0 100.0 120.0 130.0
Base Capacity (vph) 147 1654 769 106 1367 854 212 1357 664 643 1923 836
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 1.15 0.50 1.09 0.72 0.15 1.29 0.72 0.30 0.74 1.26 0.12

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



Queues
1006: Mavis Road & Crawford Mill Avenue/Novo Star Drive 2041 AM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 133 438 153 183 84 1199 74 2724
v/c Ratio 0.44 0.76 1.09 0.36 0.61 0.43 0.39 1.10
Control Delay 43.2 42.5 145.2 30.6 62.9 4.8 7.7 58.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.2 42.5 145.2 30.6 62.9 4.8 7.7 58.2
Queue Length 50th (m) 30.6 90.8 ~49.9 31.8 8.6 13.3 3.4 ~338.5
Queue Length 95th (m) 52.1 135.6 #96.4 53.8 #29.7 17.8 m3.2 m40.2
Internal Link Dist (m) 151.2 171.5 328.1 332.1
Turn Bay Length (m) 42.0 59.0 105.0 115.0
Base Capacity (vph) 302 574 141 513 139 2819 191 2481
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.76 1.09 0.36 0.60 0.43 0.39 1.10

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



Queues
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2041 AM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 21 178 99 39 39 1260 22 3160
v/c Ratio 0.10 0.75 0.74 0.16 0.78 0.36 0.09 0.86
Control Delay 49.1 75.5 86.1 15.7 74.9 2.2 7.6 15.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.1 75.5 86.1 15.7 74.9 2.2 7.6 15.2
Queue Length 50th (m) 5.4 50.1 27.9 0.3 10.7 7.1 1.6 132.0
Queue Length 95th (m) 12.9 72.7 47.0 10.6 m#10.8 m35.3 m1.6 m108.7
Internal Link Dist (m) 146.5 132.4 338.3 328.1
Turn Bay Length (m) 20.0 50.0 85.0 90.0
Base Capacity (vph) 337 376 214 374 50 3533 241 3688
Starvation Cap Reductn 0 0 0 0 0 0 0 11
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.47 0.46 0.10 0.78 0.36 0.09 0.86

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2041 AM-Final
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 80 374 558 452 118 223 185 1414 511 2901
v/c Ratio 0.32 0.91 1.10 1.71 0.17 0.28 0.94 0.96 0.93 1.39
Control Delay 48.1 78.5 106.1 359.9 30.5 12.4 87.6 48.3 75.2 205.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.1 78.5 106.1 359.9 30.5 12.4 87.6 48.3 75.2 205.7
Queue Length 50th (m) 19.2 104.5 ~156.5 ~167.8 22.7 23.9 ~46.0 142.6 ~75.6 ~416.3
Queue Length 95th (m) 35.6 #157.3 #206.9 #237.7 37.6 38.5 m#92.6 #172.2 m#106.7 #427.2
Internal Link Dist (m) 143.9 150.6 294.4 203.5
Turn Bay Length (m) 20.0 10.0 180.0 180.0 100.0
Base Capacity (vph) 271 443 505 264 712 799 196 1480 548 2092
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.84 1.10 1.71 0.17 0.28 0.94 0.96 0.93 1.39

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



Queues
1009: Mavis Road & Highway 401 WB Off-Ramp 2041 AM-Final
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 488 220 1334 3697
v/c Ratio 0.82 0.67 0.37 1.01
Control Delay 65.6 42.1 6.1 31.8
Queue Delay 0.0 0.0 0.0 3.7
Total Delay 65.6 42.1 6.1 35.5
Queue Length 50th (m) 70.0 40.8 34.6 ~239.5
Queue Length 95th (m) 87.9 71.9 38.1 m101.5
Internal Link Dist (m) 237.6 141.1 294.4
Turn Bay Length (m) 120.0
Base Capacity (vph) 686 368 3563 3668
Starvation Cap Reductn 0 0 0 43
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.71 0.60 0.37 1.02

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1010: Mavis Road & Highway 401 EB Off-Ramp 2041 AM-Final
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Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 111 325 1804 2498
v/c Ratio 0.13 0.86 0.54 0.75
Control Delay 40.0 71.7 13.9 11.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 40.0 71.7 13.9 11.0
Queue Length 50th (m) 13.0 89.7 95.9 95.8
Queue Length 95th (m) 19.8 120.1 126.8 m130.1
Internal Link Dist (m) 206.2 306.9 142.9
Turn Bay Length (m) 120.0
Base Capacity (vph) 1040 464 3313 3313
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.11 0.70 0.54 0.75

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis
1001: Mavis Road & Highway 407 WB Off-Ramp 2041 PM-Final
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 491 524 2498 0 0 1334
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3502 1615 5136 5085
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3502 1615 5136 5085
Peak-hour factor, PHF 0.89 0.90 0.95 0.95 0.95 0.95
Adj. Flow (vph) 552 582 2629 0 0 1404
RTOR Reduction (vph) 0 1 0 0 0 0
Lane Group Flow (vph) 552 581 2629 0 0 1404
Heavy Vehicles (%) 0% 0% 1% 0% 0% 2%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 51.6 51.6 75.4 75.4
Effective Green, g (s) 51.6 51.6 75.4 75.4
Actuated g/C Ratio 0.37 0.37 0.54 0.54
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1290 595 2766 2738
v/s Ratio Prot 0.16 c0.51 0.28
v/s Ratio Perm c0.36
v/c Ratio 0.43 0.98 0.95 0.51
Uniform Delay, d1 33.1 43.6 30.5 20.6
Progression Factor 1.00 1.00 0.50 1.00
Incremental Delay, d2 0.2 30.8 7.4 0.7
Delay (s) 33.4 74.4 22.7 21.3
Level of Service C E C C
Approach Delay (s) 54.4 22.7 21.3
Approach LOS D C C

Intersection Summary
HCM 2000 Control Delay 29.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 91.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1002: Mavis Road & Highway 407 EB Off-Ramp 2041 PM-Final
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 109 32 0 2493 1646 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.0
Lane Util. Factor 1.00 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1468 5136 5136
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1468 5136 5136
Peak-hour factor, PHF 0.80 0.64 0.95 0.95 0.90 0.90
Adj. Flow (vph) 136 50 0 2624 1829 0
RTOR Reduction (vph) 0 27 0 0 0 0
Lane Group Flow (vph) 136 23 0 2624 1829 0
Heavy Vehicles (%) 2% 10% 0% 1% 1% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 16.1 16.1 109.9 110.9
Effective Green, g (s) 16.1 16.1 109.9 110.9
Actuated g/C Ratio 0.12 0.12 0.79 0.79
Clearance Time (s) 7.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 203 168 4031 4068
v/s Ratio Prot c0.08 c0.51 0.36
v/s Ratio Perm 0.02
v/c Ratio 0.67 0.13 0.65 0.45
Uniform Delay, d1 59.4 55.7 6.6 4.7
Progression Factor 1.00 1.00 0.09 0.61
Incremental Delay, d2 8.1 0.4 0.4 0.3
Delay (s) 67.5 56.1 1.0 3.2
Level of Service E E A A
Approach Delay (s) 64.4 1.0 3.2
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 4.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2041 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 74 50 58 121 63 88 68 2541 125 106 1483 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 8.0 8.0 3.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.92 1.00 0.91 1.00 0.99 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) 1736 1623 1703 1589 1656 5071 1671 5031
Flt Permitted 0.52 1.00 0.67 1.00 0.13 1.00 0.04 1.00
Satd. Flow (perm) 951 1623 1192 1589 222 5071 75 5031
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 81 55 64 133 69 97 75 2792 137 116 1630 98
RTOR Reduction (vph) 0 32 0 0 39 0 0 3 0 0 4 0
Lane Group Flow (vph) 81 87 0 133 127 0 75 2926 0 116 1724 0
Heavy Vehicles (%) 4% 6% 9% 6% 5% 12% 9% 1% 13% 8% 2% 6%
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 20.5 20.5 20.5 20.5 90.5 90.5 103.5 103.5
Effective Green, g (s) 20.5 20.5 20.5 20.5 90.5 90.5 103.5 103.5
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.65 0.65 0.74 0.74
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 3.0 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) 139 237 174 232 143 3278 169 3719
v/s Ratio Prot 0.05 0.08 c0.58 c0.05 0.34
v/s Ratio Perm 0.09 c0.11 0.34 0.46
v/c Ratio 0.58 0.37 0.76 0.55 0.52 0.89 0.69 0.46
Uniform Delay, d1 55.8 53.9 57.4 55.4 13.2 20.7 40.3 7.2
Progression Factor 1.00 1.00 1.00 1.00 0.69 0.57 0.99 0.48
Incremental Delay, d2 6.1 1.0 17.9 2.6 8.7 2.8 10.1 0.4
Delay (s) 61.9 54.8 75.3 58.1 17.8 14.6 49.9 3.9
Level of Service E D E E B B D A
Approach Delay (s) 57.7 65.7 14.7 6.8
Approach LOS E E B A

Intersection Summary
HCM 2000 Control Delay 16.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 97.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1004: Mavis Road & Envoy Drive/Kaiser Drive 2041 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 131 110 29 29 50 40 36 2563 75 29 1523 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.97 1.00 0.93 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) 1787 1840 1805 1773 1612 5115 1736 5041
Flt Permitted 0.69 1.00 0.56 1.00 0.10 1.00 0.04 1.00
Satd. Flow (perm) 1304 1840 1068 1773 174 5115 70 5041
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 144 121 32 32 55 44 40 2816 82 32 1674 121
RTOR Reduction (vph) 0 8 0 0 3 0 0 2 0 0 5 0
Lane Group Flow (vph) 144 145 0 32 96 0 40 2896 0 32 1790 0
Heavy Vehicles (%) 1% 0% 0% 0% 0% 0% 12% 1% 0% 4% 2% 0%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 20.8 20.8 20.8 20.8 104.2 104.2 104.2 104.2
Effective Green, g (s) 20.8 20.8 20.8 20.8 104.2 104.2 104.2 104.2
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.74 0.74 0.74 0.74
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 193 273 158 263 129 3807 52 3751
v/s Ratio Prot 0.08 0.05 c0.57 0.36
v/s Ratio Perm c0.11 0.03 0.23 0.46
v/c Ratio 0.75 0.53 0.20 0.37 0.31 0.76 0.62 0.48
Uniform Delay, d1 57.1 55.1 52.3 53.7 6.0 10.6 8.4 7.1
Progression Factor 1.00 1.00 1.00 1.00 0.24 0.55 0.91 0.37
Incremental Delay, d2 14.5 2.0 0.6 0.9 0.6 0.1 40.5 0.4
Delay (s) 71.6 57.1 53.0 54.5 2.0 6.0 48.2 3.0
Level of Service E E D D A A D A
Approach Delay (s) 64.1 54.2 5.9 3.8
Approach LOS E D A A

Intersection Summary
HCM 2000 Control Delay 9.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 87.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1005: Mavis Road & Derry Road West 2041 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 960 227 261 1630 385 373 2133 139 122 1369 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 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) 1719 4848 1553 3400 5085 1599 3400 5085 1524 3155 5036 1553
Flt Permitted 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 (perm) 1719 4848 1553 3400 5085 1599 3400 5085 1524 3155 5036 1553
Peak-hour factor, PHF 0.69 0.98 0.71 0.86 0.94 0.87 0.88 0.82 0.75 0.77 0.95 0.63
Adj. Flow (vph) 226 980 320 303 1734 443 424 2601 185 158 1441 143
RTOR Reduction (vph) 0 0 46 0 0 77 0 0 40 0 0 0
Lane Group Flow (vph) 226 980 274 303 1734 366 424 2601 145 158 1441 143
Heavy Vehicles (%) 5% 7% 4% 3% 2% 1% 3% 2% 6% 11% 3% 4%
Turn Type Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov
Protected Phases 5 2 3 1 6 7 3 8 1 7 4 5
Permitted Phases 2 6 8 4
Actuated Green, G (s) 12.0 40.3 58.3 14.7 43.0 48.0 18.0 54.0 68.7 5.0 41.0 53.0
Effective Green, g (s) 12.0 40.3 58.3 14.7 43.0 48.0 18.0 54.0 68.7 5.0 41.0 53.0
Actuated g/C Ratio 0.09 0.29 0.42 0.10 0.31 0.34 0.13 0.39 0.49 0.04 0.29 0.38
Clearance Time (s) 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0
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) 147 1395 646 357 1561 548 437 1961 747 112 1474 587
v/s Ratio Prot c0.13 0.20 0.05 0.09 c0.34 0.02 c0.12 c0.51 0.02 0.05 0.29 0.02
v/s Ratio Perm 0.12 0.21 0.07 0.07
v/c Ratio 1.54 0.70 0.42 0.85 1.11 0.67 0.97 1.33 0.19 1.41 0.98 0.24
Uniform Delay, d1 64.0 44.5 29.0 61.6 48.5 39.2 60.7 43.0 20.1 67.5 49.0 29.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.85 1.24 1.84 0.94 0.81 0.60
Incremental Delay, d2 272.9 3.0 0.5 16.9 59.6 3.1 28.3 149.4 0.1 225.5 17.0 0.2
Delay (s) 336.9 47.5 29.4 78.4 108.1 42.3 79.8 202.8 37.1 289.2 56.9 18.0
Level of Service F D C E F D E F D F E B
Approach Delay (s) 86.6 92.7 177.0 74.8
Approach LOS F F F E

Intersection Summary
HCM 2000 Control Delay 118.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.27
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 107.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1006: Mavis Road & Crawford Mill Avenue/Novo Star Drive 2041 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 81 21 110 79 18 34 170 2530 122 47 1706 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 3.0 7.0 3.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.87 1.00 0.90 1.00 0.99 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) 1656 1545 1752 1620 1719 5034 1805 4990
Flt Permitted 0.72 1.00 0.56 1.00 0.07 1.00 0.04 1.00
Satd. Flow (perm) 1255 1545 1034 1620 118 5034 84 4990
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 89 23 121 87 20 37 187 2780 134 52 1875 114
RTOR Reduction (vph) 0 106 0 0 32 0 0 3 0 0 4 0
Lane Group Flow (vph) 89 38 0 87 25 0 187 2911 0 52 1985 0
Heavy Vehicles (%) 9% 10% 7% 3% 0% 9% 5% 2% 9% 0% 3% 4%
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 17.1 17.1 17.1 17.1 107.9 99.4 95.7 90.2
Effective Green, g (s) 17.1 17.1 17.1 17.1 107.9 99.4 95.7 90.2
Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.77 0.71 0.68 0.64
Clearance Time (s) 8.0 8.0 8.0 8.0 3.0 7.0 3.0 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) 153 188 126 197 259 3574 125 3214
v/s Ratio Prot 0.02 0.02 c0.08 c0.58 0.02 0.40
v/s Ratio Perm 0.07 c0.08 0.48 0.27
v/c Ratio 0.58 0.20 0.69 0.12 0.72 0.81 0.42 0.62
Uniform Delay, d1 58.1 55.3 58.9 54.8 31.2 14.0 17.0 14.7
Progression Factor 1.00 1.00 1.00 1.00 1.50 0.12 2.14 0.29
Incremental Delay, d2 5.5 0.5 15.1 0.3 5.8 1.3 1.1 0.4
Delay (s) 63.6 55.8 74.0 55.1 52.8 3.0 37.4 4.7
Level of Service E E E E D A D A
Approach Delay (s) 58.8 66.5 6.0 5.5
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 101.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2041 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 6 52 53 1 24 125 2771 104 37 1812 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.87 1.00 0.86 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1736 1536 1736 1506 1752 5108 1543 4966
Flt Permitted 0.74 1.00 0.72 1.00 0.07 1.00 0.04 1.00
Satd. Flow (perm) 1351 1536 1307 1506 128 5108 65 4966
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 30 7 57 58 1 26 137 3045 114 41 1991 51
RTOR Reduction (vph) 0 53 0 0 24 0 0 2 0 0 1 0
Lane Group Flow (vph) 30 11 0 58 3 0 137 3157 0 41 2041 0
Heavy Vehicles (%) 4% 33% 4% 4% 6% 8% 3% 1% 1% 17% 4% 6%
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 10.9 10.9 10.9 10.9 113.1 104.8 104.7 99.4
Effective Green, g (s) 10.9 10.9 10.9 10.9 113.1 104.8 104.7 99.4
Actuated g/C Ratio 0.08 0.08 0.08 0.08 0.81 0.75 0.75 0.71
Clearance Time (s) 8.0 8.0 8.0 8.0 3.0 8.0 3.0 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) 105 119 101 117 227 3823 104 3525
v/s Ratio Prot 0.01 0.00 c0.05 c0.62 0.01 0.41
v/s Ratio Perm 0.02 c0.04 0.44 0.28
v/c Ratio 0.29 0.10 0.57 0.03 0.60 0.83 0.39 0.58
Uniform Delay, d1 60.9 60.0 62.3 59.6 14.8 11.6 17.5 10.0
Progression Factor 1.00 1.00 1.00 1.00 2.07 0.54 1.49 0.87
Incremental Delay, d2 1.5 0.4 7.7 0.1 0.4 0.2 2.0 0.6
Delay (s) 62.4 60.3 70.0 59.7 31.0 6.5 28.0 9.3
Level of Service E E E E C A C A
Approach Delay (s) 61.0 66.7 7.5 9.7
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2041 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 34 197 715 447 588 351 2382 205 144 1687 86
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 3.0 3.0 8.0 5.0 3.0 8.0 5.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.97 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 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) 1736 1845 1599 1770 1881 1583 1770 5047 3273 5004
Flt Permitted 0.36 1.00 1.00 0.64 1.00 1.00 0.08 1.00 0.95 1.00
Satd. Flow (perm) 655 1845 1599 1188 1881 1583 151 5047 3273 5004
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 33 37 216 786 491 646 386 2618 225 158 1854 95
RTOR Reduction (vph) 0 0 39 0 0 38 0 7 0 0 4 0
Lane Group Flow (vph) 33 37 177 786 491 608 386 2836 0 158 1945 0
Heavy Vehicles (%) 4% 3% 1% 2% 1% 2% 2% 1% 8% 7% 3% 1%
Turn Type Perm NA pm+ov pm+pt NA pm+ov pm+pt NA Prot NA
Protected Phases 4 5 3 8 1 5 2 1 6
Permitted Phases 4 4 8 8 2
Actuated Green, G (s) 20.1 20.1 51.6 43.2 43.2 55.0 80.8 64.0 11.8 46.3
Effective Green, g (s) 20.1 20.1 51.6 43.2 43.2 55.0 80.8 64.0 11.8 46.3
Actuated g/C Ratio 0.14 0.14 0.37 0.31 0.31 0.39 0.58 0.46 0.08 0.33
Clearance Time (s) 8.0 8.0 3.0 3.0 8.0 5.0 3.0 8.0 5.0 8.0
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) 94 264 589 450 580 621 451 2307 275 1654
v/s Ratio Prot 0.02 0.07 c0.25 0.26 0.08 c0.19 c0.56 0.05 0.39
v/s Ratio Perm 0.05 0.04 c0.29 0.30 0.30
v/c Ratio 0.35 0.14 0.30 1.75 0.85 0.98 0.86 1.23 0.57 1.18
Uniform Delay, d1 54.1 52.4 31.4 46.9 45.3 41.9 41.5 38.0 61.7 46.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.14 1.12 0.73 1.02
Incremental Delay, d2 2.3 0.2 0.3 345.1 11.0 30.6 7.9 105.2 2.4 84.9
Delay (s) 56.3 52.6 31.7 392.0 56.3 72.5 55.4 147.9 47.5 132.5
Level of Service E D C F E E E F D F
Approach Delay (s) 37.2 199.0 136.8 126.1
Approach LOS D F F F

Intersection Summary
HCM 2000 Control Delay 145.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.43
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 118.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1009: Mavis Road & Highway 401 WB Off-Ramp 2041 PM-Final
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 627 405 2533 0 0 2326
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 0.91 0.91 0.91
Frt 0.98 0.85 1.00 1.00
Flt Protected 0.96 1.00 1.00 1.00
Satd. Flow (prot) 3338 1427 5136 5036
Flt Permitted 0.96 1.00 1.00 1.00
Satd. Flow (perm) 3338 1427 5136 5036
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 689 445 2784 0 0 2556
RTOR Reduction (vph) 1 1 0 0 0 0
Lane Group Flow (vph) 781 351 2784 0 0 2556
Heavy Vehicles (%) 4% 3% 1% 0% 0% 3%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 38.8 38.8 88.2 88.2
Effective Green, g (s) 38.8 38.8 88.2 88.2
Actuated g/C Ratio 0.28 0.28 0.63 0.63
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 925 395 3235 3172
v/s Ratio Prot 0.23 c0.54 0.51
v/s Ratio Perm c0.25
v/c Ratio 0.84 0.89 0.86 0.81
Uniform Delay, d1 47.7 48.5 20.9 19.5
Progression Factor 1.00 1.00 0.16 0.59
Incremental Delay, d2 7.1 20.6 0.3 0.2
Delay (s) 54.8 69.1 3.6 11.7
Level of Service D E A B
Approach Delay (s) 59.3 3.6 11.7
Approach LOS E A B

Intersection Summary
HCM 2000 Control Delay 16.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1010: Mavis Road & Highway 401 EB Off-Ramp 2041 PM-Final
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 148 465 0 3332 2446 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3213 1538 4803 5085
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3213 1538 4803 5085
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 163 511 0 3662 2688 0
RTOR Reduction (vph) 0 2 0 0 0 0
Lane Group Flow (vph) 163 509 0 3662 2688 0
Heavy Vehicles (%) 9% 5% 0% 8% 2% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 39.0 39.0 88.0 88.0
Effective Green, g (s) 39.0 39.0 88.0 88.0
Actuated g/C Ratio 0.28 0.28 0.63 0.63
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 895 428 3019 3196
v/s Ratio Prot 0.05 c0.76 0.53
v/s Ratio Perm c0.33
v/c Ratio 0.18 1.19 1.21 0.84
Uniform Delay, d1 38.4 50.5 26.0 20.5
Progression Factor 1.00 1.00 1.00 0.87
Incremental Delay, d2 0.1 106.2 99.1 1.7
Delay (s) 38.5 156.7 125.1 19.4
Level of Service D F F B
Approach Delay (s) 128.1 125.1 19.4
Approach LOS F F B

Intersection Summary
HCM 2000 Control Delay 85.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.21
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues
1001: Mavis Road & Highway 407 WB Off-Ramp 2041 PM-Final
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 552 582 2629 1404
v/c Ratio 0.43 0.98 0.95 0.51
Control Delay 34.3 75.3 23.4 21.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 34.3 75.3 23.4 21.5
Queue Length 50th (m) 61.5 165.6 181.3 93.1
Queue Length 95th (m) 77.2 #245.5 219.7 106.5
Internal Link Dist (m) 196.1 108.8 263.3
Turn Bay Length (m) 110.0
Base Capacity (vph) 1300 600 2766 2739
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.42 0.97 0.95 0.51

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



Queues
1002: Mavis Road & Highway 407 EB Off-Ramp 2041 PM-Final
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Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 136 50 2624 1829
v/c Ratio 0.67 0.26 0.65 0.45
Control Delay 75.0 29.1 1.0 3.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 75.0 29.1 1.0 3.4
Queue Length 50th (m) 38.6 5.1 7.3 33.9
Queue Length 95th (m) 51.7 10.0 12.1 41.3
Internal Link Dist (m) 242.8 101.4 314.3
Turn Bay Length (m)
Base Capacity (vph) 379 338 4033 4070
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.36 0.15 0.65 0.45

Intersection Summary



Queues
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2041 PM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 81 119 133 166 75 2929 116 1728
v/c Ratio 0.58 0.44 0.76 0.61 0.53 0.89 0.67 0.46
Control Delay 71.1 40.4 83.1 48.8 22.1 15.9 44.6 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.1 40.4 83.1 48.8 22.1 15.9 44.6 4.1
Queue Length 50th (m) 22.3 21.5 37.8 33.1 6.3 79.2 11.2 12.8
Queue Length 95th (m) 38.4 39.3 58.2 54.6 m10.2 105.0 #50.9 115.0
Internal Link Dist (m) 99.8 99.3 301.2 344.6
Turn Bay Length (m) 40.0 65.0 100.0 100.0
Base Capacity (vph) 203 377 255 376 142 3281 173 3721
Starvation Cap Reductn 0 0 0 0 0 12 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.32 0.52 0.44 0.53 0.90 0.67 0.46

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1004: Mavis Road & Envoy Drive/Kaiser Drive 2041 PM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 144 153 32 99 40 2898 32 1795
v/c Ratio 0.75 0.54 0.20 0.37 0.31 0.76 0.63 0.48
Control Delay 78.7 58.1 52.7 54.4 2.8 6.5 62.6 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0
Total Delay 78.7 58.1 52.7 54.4 2.8 6.8 62.6 3.2
Queue Length 50th (m) 40.8 39.4 8.3 25.6 0.9 42.7 1.1 22.9
Queue Length 95th (m) 61.8 58.9 17.8 41.4 m1.0 m23.7 m#26.0 33.4
Internal Link Dist (m) 156.2 152.5 349.0 301.2
Turn Bay Length (m) 44.0 35.0 85.0 120.0
Base Capacity (vph) 288 414 236 394 130 3810 51 3756
Starvation Cap Reductn 0 0 0 0 0 317 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.37 0.14 0.25 0.31 0.83 0.63 0.48

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 226 980 320 303 1734 443 424 2601 185 158 1441 143
v/c Ratio 1.54 0.70 0.41 0.85 1.11 0.62 0.97 1.33 0.21 1.41 0.98 0.21
Control Delay 313.5 47.8 19.7 82.9 104.1 28.6 80.9 190.8 17.2 269.7 57.7 15.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 313.5 47.8 19.7 82.9 104.1 28.6 80.9 190.8 17.2 269.7 57.7 15.5
Queue Length 50th (m) ~92.1 94.0 44.8 45.3 ~211.0 76.0 66.4 ~361.2 26.2 ~32.1 109.4 17.0
Queue Length 95th (m) #101.8 111.0 47.8 #63.2 #241.9 108.1 m#96.8 #330.8 32.4 #46.5 #180.8 17.9
Internal Link Dist (m) 436.0 451.3 332.1 349.0
Turn Bay Length (m) 160.0 90.0 90.0 90.0 120.0 100.0 120.0 130.0
Base Capacity (vph) 147 1395 776 364 1561 709 437 1961 873 112 1474 676
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.54 0.70 0.41 0.83 1.11 0.62 0.97 1.33 0.21 1.41 0.98 0.21

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 89 144 87 57 187 2914 52 1989
v/c Ratio 0.58 0.49 0.69 0.25 0.72 0.81 0.37 0.62
Control Delay 72.7 19.0 85.4 26.4 46.9 3.1 32.0 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 72.7 19.0 85.4 26.4 46.9 3.1 32.0 5.0
Queue Length 50th (m) 25.2 6.1 25.0 5.3 28.2 5.6 3.6 13.9
Queue Length 95th (m) 42.4 26.6 42.9 18.3 m40.0 5.7 m6.3 m188.2
Internal Link Dist (m) 111.3 171.5 328.1 332.1
Turn Bay Length (m) 42.0 59.0 105.0 115.0
Base Capacity (vph) 268 426 221 376 338 3598 150 3218
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.34 0.39 0.15 0.55 0.81 0.35 0.62

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 30 64 58 27 137 3159 41 2042
v/c Ratio 0.23 0.32 0.47 0.16 0.59 0.80 0.34 0.57
Control Delay 62.5 21.1 72.3 22.2 29.3 7.3 24.0 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.5 21.1 72.3 22.2 29.3 7.3 24.0 10.2
Queue Length 50th (m) 8.3 1.9 16.5 0.3 16.1 55.6 3.7 54.7
Queue Length 95th (m) 18.6 16.5 31.3 9.9 m12.3 m45.6 m13.0 120.5
Internal Link Dist (m) 146.5 132.4 341.4 328.1
Turn Bay Length (m) 20.0 50.0 85.0 90.0
Base Capacity (vph) 289 373 279 343 295 3963 129 3583
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.17 0.21 0.08 0.46 0.80 0.32 0.57

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2041 PM-Final
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 33 37 216 786 491 646 386 2843 158 1949
v/c Ratio 0.31 0.12 0.31 1.64 0.88 0.89 0.84 1.20 0.57 1.14
Control Delay 56.6 47.8 19.2 328.3 63.7 47.4 51.6 129.4 54.3 110.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.6 47.8 19.2 328.3 63.7 47.4 51.6 129.4 54.3 110.8
Queue Length 50th (m) 8.6 9.3 27.2 ~333.8 135.5 152.1 99.0 ~373.3 19.6 ~250.9
Queue Length 95th (m) 18.8 18.9 46.4 #393.9 167.8 #227.5 m#148.1 #400.8 #51.3 #269.3
Internal Link Dist (m) 143.9 150.6 294.4 200.2
Turn Bay Length (m) 20.0 10.0 180.0 180.0 100.0
Base Capacity (vph) 145 408 699 479 671 729 458 2368 275 1713
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.09 0.31 1.64 0.73 0.89 0.84 1.20 0.57 1.14

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



Queues
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 782 352 2784 2556
v/c Ratio 0.85 0.89 0.86 0.81
Control Delay 56.8 72.5 3.8 12.2
Queue Delay 0.0 0.0 0.2 0.4
Total Delay 56.8 72.5 3.9 12.6
Queue Length 50th (m) 107.5 104.6 16.6 75.2
Queue Length 95th (m) 132.3 #161.4 m13.8 m64.4
Internal Link Dist (m) 237.6 141.1 294.4
Turn Bay Length (m) 120.0
Base Capacity (vph) 1002 429 3237 3173
Starvation Cap Reductn 0 0 60 196
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.78 0.82 0.88 0.86

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
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Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 163 511 3662 2688
v/c Ratio 0.18 1.19 1.21 0.84
Control Delay 39.1 149.3 125.5 19.7
Queue Delay 0.0 0.0 0.0 0.1
Total Delay 39.1 149.3 125.5 19.8
Queue Length 50th (m) 18.7 ~178.8 ~476.7 150.1
Queue Length 95th (m) 28.5 #251.8 #496.2 175.1
Internal Link Dist (m) 206.2 306.9 142.9
Turn Bay Length (m) 120.0
Base Capacity (vph) 895 430 3019 3196
Starvation Cap Reductn 0 0 0 48
Spillback Cap Reductn 0 0 8 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.18 1.19 1.22 0.85

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



Lanes and Geometrics
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 110.0 0.0 0.0
Storage Lanes 2 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.97 1.00 0.91 1.00 1.00 0.91
Ped Bike Factor
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 3502 1615 5136 0 0 5085
Flt Permitted 0.950
Satd. Flow (perm) 3502 1615 5136 0 0 5085
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 1
Link Speed (k/h) 60 60 60
Link Distance (m) 220.1 132.8 287.3
Travel Time (s) 13.2 8.0 17.2

Intersection Summary
Area Type: Other



Lanes and Geometrics
1002: Mavis Road & Highway 407 EB Off-Ramp 2041
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 1.00
Ped Bike Factor
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 1770 1468 0 5136 5136 0
Flt Permitted 0.950
Satd. Flow (perm) 1770 1468 0 5136 5136 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 31
Link Speed (k/h) 60 60 60
Link Distance (m) 266.8 125.4 338.3
Travel Time (s) 16.0 7.5 20.3

Intersection Summary
Area Type: Other



Lanes and Geometrics
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 40.0 0.0 65.0 0.0 100.0 0.0 100.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 20.0 20.0 55.0 55.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00 0.91 0.91
Ped Bike Factor
Frt 0.919 0.912 0.993 0.991
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1623 0 1703 1588 0 1656 5072 0 1671 5028 0
Flt Permitted 0.520 0.665 0.127 0.043
Satd. Flow (perm) 950 1623 0 1192 1588 0 221 5072 0 76 5028 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 38 46 9 14
Link Speed (k/h) 50 50 60 60
Link Distance (m) 123.8 123.3 325.2 368.6
Travel Time (s) 8.9 8.9 19.5 22.1

Intersection Summary
Area Type: Other



Lanes and Geometrics
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 44.0 0.0 35.0 0.0 85.0 0.0 120.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 20.0 20.0 45.0 40.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00 0.91 0.91
Ped Bike Factor
Frt 0.969 0.933 0.996 0.990
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1787 1841 0 1805 1773 0 1612 5117 0 1736 5041 0
Flt Permitted 0.693 0.562 0.103 0.038
Satd. Flow (perm) 1304 1841 0 1068 1773 0 175 5117 0 69 5041 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 3 7 18
Link Speed (k/h) 50 50 60 60
Link Distance (m) 180.2 176.5 373.0 325.2
Travel Time (s) 13.0 12.7 22.4 19.5

Intersection Summary
Area Type: Other



Lanes and Geometrics
1005: Mavis Road & Derry Road West 2041

Synchro 8 Report Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 160.0 90.0 90.0 90.0 120.0 100.0 120.0 130.0
Storage Lanes 1 1 2 1 2 1 2 1
Taper Length (m) 55.0 95.0 100.0 100.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Ped Bike Factor
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1719 4848 1553 3400 5085 1599 3400 5085 1524 3155 5036 1553
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1719 4848 1553 3400 5085 1599 3400 5085 1524 3155 5036 1553
Right Turn on Red Yes Yes Yes No
Satd. Flow (RTOR) 78 117 78
Link Speed (k/h) 70 70 60 60
Link Distance (m) 460.0 475.3 356.1 373.0
Travel Time (s) 23.7 24.4 21.4 22.4

Intersection Summary
Area Type: Other



Lanes and Geometrics
1006: Mavis Road & Crawford Mill Avenue/Novo Star Drive 2041
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 42.0 0.0 59.0 0.0 105.0 0.0 115.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 15.0 15.0 35.0 35.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00 0.91 0.91
Ped Bike Factor
Frt 0.874 0.903 0.993 0.991
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1656 1545 0 1752 1621 0 1719 5034 0 1805 4988 0
Flt Permitted 0.720 0.561 0.065 0.044
Satd. Flow (perm) 1255 1545 0 1035 1621 0 118 5034 0 84 4988 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 121 37 9 10
Link Speed (k/h) 50 50 60 60
Link Distance (m) 135.3 195.5 352.1 356.1
Travel Time (s) 9.7 14.1 21.1 21.4

Intersection Summary
Area Type: Other



Lanes and Geometrics
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2041
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 20.0 0.0 50.0 0.0 85.0 0.0 90.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 15.0 15.0 35.0 45.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00 0.91 0.91
Ped Bike Factor
Frt 0.866 0.856 0.995 0.996
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1535 0 1736 1507 0 1752 5110 0 1543 4965 0
Flt Permitted 0.740 0.715 0.069 0.040
Satd. Flow (perm) 1352 1535 0 1306 1507 0 127 5110 0 65 4965 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 57 26 7 4
Link Speed (k/h) 50 50 60 60
Link Distance (m) 170.5 156.4 365.4 352.1
Travel Time (s) 12.3 11.3 21.9 21.1

Intersection Summary
Area Type: Other



Lanes and Geometrics
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2041
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 20.0 10.0 180.0 0.0 180.0 0.0 100.0 0.0
Storage Lanes 1 1 1 1 1 0 2 0
Taper Length (m) 20.0 60.0 70.0 100.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 0.97 0.91 0.91
Ped Bike Factor
Frt 0.850 0.850 0.988 0.993
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1845 1599 1770 1881 1583 1770 5046 0 3273 5005 0
Flt Permitted 0.359 0.638 0.081 0.950
Satd. Flow (perm) 656 1845 1599 1188 1881 1583 151 5046 0 3273 5005 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 62 62 13 6
Link Speed (k/h) 50 60 60 60
Link Distance (m) 167.9 174.6 318.4 224.2
Travel Time (s) 12.1 10.5 19.1 13.5

Intersection Summary
Area Type: Other



Lanes and Geometrics
1009: Mavis Road & Highway 401 WB Off-Ramp 2041
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 120.0 0.0 0.0
Storage Lanes 2 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00 0.91
Ped Bike Factor
Frt 0.982 0.850
Flt Protected 0.958
Satd. Flow (prot) 3338 1427 5136 0 0 5036
Flt Permitted 0.958
Satd. Flow (perm) 3338 1427 5136 0 0 5036
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 2 2
Link Speed (k/h) 60 60 60
Link Distance (m) 261.6 165.1 318.4
Travel Time (s) 15.7 9.9 19.1

Intersection Summary
Area Type: Other



Lanes and Geometrics
1010: Mavis Road & Highway 401 EB Off-Ramp 2041
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 120.0 0.0 0.0
Storage Lanes 2 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.97 1.00 1.00 0.91 0.91 1.00
Ped Bike Factor
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 3213 1538 0 4803 5085 0
Flt Permitted 0.950
Satd. Flow (perm) 3213 1538 0 4803 5085 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 3
Link Speed (k/h) 60 60 60
Link Distance (m) 230.2 330.9 166.9
Travel Time (s) 13.8 19.9 10.0

Intersection Summary
Area Type: Other
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HCM Signalized Intersection Capacity Analysis
1001: Mavis Road & Highway 407 WB Off-Ramp 2021 AM-Final

Synchro 8 Report Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 75 89 811 0 0 2833
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3242 1482 5036 4893
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3242 1482 5036 4893
Peak-hour factor, PHF 0.75 0.83 0.97 0.97 0.93 0.93
Adj. Flow (vph) 100 107 836 0 0 3046
RTOR Reduction (vph) 0 99 0 0 0 0
Lane Group Flow (vph) 100 8 836 0 0 3046
Heavy Vehicles (%) 8% 9% 3% 0% 0% 6%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 9.9 9.9 117.1 117.1
Effective Green, g (s) 9.9 9.9 117.1 117.1
Actuated g/C Ratio 0.07 0.07 0.84 0.84
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 104 4212 4092
v/s Ratio Prot c0.03 0.17 c0.62
v/s Ratio Perm 0.01
v/c Ratio 0.44 0.07 0.20 0.74
Uniform Delay, d1 62.4 60.8 2.2 5.0
Progression Factor 1.00 1.00 1.09 1.00
Incremental Delay, d2 1.3 0.3 0.1 1.3
Delay (s) 63.7 61.1 2.6 6.2
Level of Service E E A A
Approach Delay (s) 62.3 2.6 6.2
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 8.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 72.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1002: Mavis Road & Highway 407 EB Off-Ramp 2021 AM-Final

Synchro 8 Report Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 112 75 0 744 2358 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.0
Lane Util. Factor 1.00 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1805 1495 5036 5136
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1805 1495 5036 5136
Peak-hour factor, PHF 0.98 0.71 0.98 0.98 0.91 0.91
Adj. Flow (vph) 114 106 0 759 2591 0
RTOR Reduction (vph) 0 6 0 0 0 0
Lane Group Flow (vph) 114 100 0 759 2591 0
Heavy Vehicles (%) 0% 8% 0% 3% 1% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 14.7 14.7 111.3 112.3
Effective Green, g (s) 14.7 14.7 111.3 112.3
Actuated g/C Ratio 0.10 0.10 0.79 0.80
Clearance Time (s) 7.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 189 156 4003 4119
v/s Ratio Prot 0.06 0.15 c0.50
v/s Ratio Perm c0.07
v/c Ratio 0.60 0.64 0.19 0.63
Uniform Delay, d1 59.9 60.1 3.5 5.5
Progression Factor 1.00 1.00 0.10 0.37
Incremental Delay, d2 5.3 8.3 0.1 0.5
Delay (s) 65.2 68.4 0.5 2.6
Level of Service E E A A
Approach Delay (s) 66.8 0.5 2.6
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 6.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2021 AM-Final

Synchro 8 Report Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 74 53 94 128 87 74 48 923 88 116 2234 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.90 1.00 0.93 1.00 0.99 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) 1787 1641 1719 1662 1719 4902 1770 5053
Flt Permitted 0.51 1.00 0.56 1.00 0.04 1.00 0.22 1.00
Satd. Flow (perm) 967 1641 1005 1662 80 4902 415 5053
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 80 58 102 139 95 80 52 1003 96 126 2428 90
RTOR Reduction (vph) 0 49 0 0 23 0 0 7 0 0 2 0
Lane Group Flow (vph) 80 111 0 139 152 0 52 1092 0 126 2516 0
Heavy Vehicles (%) 1% 6% 4% 5% 6% 7% 5% 4% 9% 2% 2% 5%
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 22.6 22.6 22.6 22.6 95.4 90.5 101.4 93.5
Effective Green, g (s) 22.6 22.6 22.6 22.6 95.4 90.5 101.4 93.5
Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.68 0.65 0.72 0.67
Clearance Time (s) 8.0 8.0 8.0 8.0 3.0 8.0 3.0 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) 156 264 162 268 111 3168 377 3374
v/s Ratio Prot 0.07 0.09 c0.02 0.22 c0.02 c0.50
v/s Ratio Perm 0.08 c0.14 0.30 0.22
v/c Ratio 0.51 0.42 0.86 0.57 0.47 0.34 0.33 0.75
Uniform Delay, d1 53.7 52.8 57.1 54.2 15.6 11.3 6.2 15.4
Progression Factor 1.00 1.00 1.00 1.00 1.53 0.64 0.91 0.67
Incremental Delay, d2 2.8 1.1 33.5 2.7 3.0 0.3 0.4 1.2
Delay (s) 56.5 53.9 90.6 56.9 26.8 7.5 6.0 11.5
Level of Service E D F E C A A B
Approach Delay (s) 54.8 71.8 8.4 11.2
Approach LOS D E A B

Intersection Summary
HCM 2000 Control Delay 17.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 89.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1004: Mavis Road & Envoy Drive/Kaiser Drive 2021 AM-Final

Synchro 8 Report Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 126 55 68 69 110 21 17 912 27 24 2305 127
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.92 1.00 0.98 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) 1770 1666 1656 1781 1399 4914 1719 5040
Flt Permitted 0.60 1.00 0.62 1.00 0.04 1.00 0.26 1.00
Satd. Flow (perm) 1110 1666 1085 1781 57 4914 474 5040
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 137 60 74 75 120 23 18 991 29 26 2505 138
RTOR Reduction (vph) 0 4 0 0 6 0 0 2 0 0 3 0
Lane Group Flow (vph) 137 130 0 75 137 0 18 1018 0 26 2640 0
Heavy Vehicles (%) 2% 9% 1% 9% 3% 10% 29% 5% 9% 5% 2% 4%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 21.3 21.3 21.3 21.3 103.7 103.7 103.7 103.7
Effective Green, g (s) 21.3 21.3 21.3 21.3 103.7 103.7 103.7 103.7
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.74 0.74 0.74 0.74
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 168 253 165 270 42 3639 351 3733
v/s Ratio Prot 0.08 0.08 0.21 c0.52
v/s Ratio Perm c0.12 0.07 0.32 0.05
v/c Ratio 0.82 0.51 0.45 0.51 0.43 0.28 0.07 0.71
Uniform Delay, d1 57.4 54.6 54.1 54.5 6.9 5.9 5.0 9.9
Progression Factor 1.00 1.00 1.00 1.00 3.24 2.46 0.36 0.30
Incremental Delay, d2 25.3 1.8 2.0 1.5 23.9 0.2 0.3 0.8
Delay (s) 82.7 56.3 56.0 56.0 46.2 14.8 2.1 3.8
Level of Service F E E E D B A A
Approach Delay (s) 69.7 56.0 15.3 3.8
Approach LOS E E B A

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1005: Mavis Road & Derry Road West 2021 AM-Final

Synchro 8 Report Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 61 1688 324 91 767 96 207 799 159 431 1941 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 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) 1719 5036 1568 2968 4759 1509 3303 4803 1509 3467 4988 1583
Flt Permitted 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 (perm) 1719 5036 1568 2968 4759 1509 3303 4803 1509 3467 4988 1583
Peak-hour factor, PHF 0.71 0.90 0.85 0.79 0.79 0.77 0.77 0.90 0.82 0.92 0.89 0.72
Adj. Flow (vph) 86 1876 381 115 971 125 269 888 194 468 2181 97
RTOR Reduction (vph) 0 0 71 0 0 64 0 0 106 0 0 0
Lane Group Flow (vph) 86 1876 310 115 971 61 269 888 88 468 2181 97
Heavy Vehicles (%) 5% 3% 3% 18% 9% 7% 6% 8% 7% 1% 4% 2%
Turn Type Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov
Protected Phases 5 2 3 1 6 7 3 8 1 7 4 5
Permitted Phases 2 6 8 4
Actuated Green, G (s) 10.8 46.0 55.0 5.0 40.2 63.4 9.0 39.8 44.8 23.2 54.0 64.8
Effective Green, g (s) 10.8 46.0 55.0 5.0 40.2 63.4 9.0 39.8 44.8 23.2 54.0 64.8
Actuated g/C Ratio 0.08 0.33 0.39 0.04 0.29 0.45 0.06 0.28 0.32 0.17 0.39 0.46
Clearance Time (s) 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0
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) 132 1654 616 106 1366 683 212 1365 482 574 1923 732
v/s Ratio Prot 0.05 c0.37 0.03 c0.04 0.20 0.01 c0.08 0.18 0.01 0.13 c0.44 0.01
v/s Ratio Perm 0.17 0.03 0.05 0.05
v/c Ratio 0.65 1.13 0.50 1.08 0.71 0.09 1.27 0.65 0.18 0.82 1.13 0.13
Uniform Delay, d1 62.8 47.0 32.2 67.5 44.7 21.8 65.5 44.0 34.4 56.3 43.0 21.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.09 0.89 0.38 0.97 0.71 0.52
Incremental Delay, d2 11.0 68.5 0.6 112.1 3.2 0.1 151.3 1.1 0.2 6.6 65.8 0.1
Delay (s) 73.7 115.5 32.8 179.6 47.9 21.9 222.4 40.0 13.1 61.3 96.2 11.3
Level of Service E F C F D C F D B E F B
Approach Delay (s) 100.5 57.7 72.5 87.3
Approach LOS F E E F

Intersection Summary
HCM 2000 Control Delay 84.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 101.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1006: Mavis Road & Crawford Mill Avenue/Novo Star Drive 2021 AM-Final

Synchro 8 Report Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 122 79 324 141 83 86 77 957 58 68 2245 43
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 3.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.97 1.00 0.94 1.00 0.99 1.00 1.00
Flpb, ped/bikes 0.91 1.00 0.99 1.00 1.00 1.00 0.98 1.00
Frt 1.00 0.88 1.00 0.92 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1485 1576 1641 1514 1703 4922 1689 4949
Flt Permitted 0.60 1.00 0.25 1.00 0.05 1.00 0.24 1.00
Satd. Flow (perm) 942 1576 438 1514 98 4922 435 4949
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 133 86 352 153 90 93 84 1040 63 74 2440 47
RTOR Reduction (vph) 0 68 0 0 26 0 0 5 0 0 1 0
Lane Group Flow (vph) 133 370 0 153 157 0 84 1098 0 74 2486 0
Confl. Peds. (#/hr) 84 19 19 84 7 22 22 7
Heavy Vehicles (%) 11% 6% 2% 9% 11% 6% 6% 4% 2% 5% 4% 26%
Turn Type Perm NA Perm NA pm+pt NA Perm NA
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 45.0 45.0 45.0 45.0 80.0 80.0 70.1 70.1
Effective Green, g (s) 45.0 45.0 45.0 45.0 80.0 80.0 70.1 70.1
Actuated g/C Ratio 0.32 0.32 0.32 0.32 0.57 0.57 0.50 0.50
Clearance Time (s) 8.0 8.0 8.0 8.0 3.0 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) 302 506 140 486 135 2812 217 2478
v/s Ratio Prot 0.23 0.10 c0.03 0.22 c0.50
v/s Ratio Perm 0.14 c0.35 0.32 0.17
v/c Ratio 0.44 0.73 1.09 0.32 0.62 0.39 0.34 1.00
Uniform Delay, d1 37.5 42.1 47.5 36.0 31.0 16.6 21.0 35.0
Progression Factor 1.00 1.00 1.00 1.00 2.46 0.38 0.33 0.28
Incremental Delay, d2 1.0 5.4 103.1 0.4 8.3 0.4 0.4 6.2
Delay (s) 38.6 47.5 150.6 36.3 84.6 6.7 7.4 16.0
Level of Service D D F D F A A B
Approach Delay (s) 45.5 88.4 12.2 15.7
Approach LOS D F B B

Intersection Summary
HCM 2000 Control Delay 23.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 108.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2021 AM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 19 7 156 91 1 35 36 1038 33 20 2674 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 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
Frt 1.00 0.86 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1805 1548 1703 1424 1671 4810 1570 5027
Flt Permitted 0.73 1.00 0.49 1.00 0.04 1.00 0.22 1.00
Satd. Flow (perm) 1390 1548 881 1424 68 4810 369 5027
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 21 8 170 99 1 38 39 1128 36 22 2907 17
RTOR Reduction (vph) 0 2 0 0 32 0 0 2 0 0 0 0
Lane Group Flow (vph) 21 176 0 99 7 0 39 1162 0 22 2924 0
Heavy Vehicles (%) 0% 29% 4% 6% 10% 14% 8% 7% 18% 15% 3% 19%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 21.2 21.2 21.2 21.2 102.8 102.8 102.8 102.8
Effective Green, g (s) 21.2 21.2 21.2 21.2 102.8 102.8 102.8 102.8
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.73 0.73 0.73 0.73
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 210 234 133 215 49 3531 270 3691
v/s Ratio Prot c0.11 0.00 0.24 c0.58
v/s Ratio Perm 0.02 0.11 0.57 0.06
v/c Ratio 0.10 0.75 0.74 0.03 0.80 0.33 0.08 0.79
Uniform Delay, d1 51.2 56.9 56.8 50.6 11.9 6.5 5.3 11.8
Progression Factor 1.00 1.00 1.00 1.00 1.01 0.24 0.82 0.64
Incremental Delay, d2 0.2 12.8 20.0 0.1 58.1 0.2 0.2 0.5
Delay (s) 51.4 69.7 76.8 50.7 70.0 1.7 4.4 8.0
Level of Service D E E D E A A A
Approach Delay (s) 67.8 69.4 4.0 8.0
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 11.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2021 AM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 73 339 505 409 107 202 167 832 379 463 2403 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 3.0 3.0 8.0 5.0 3.0 8.0 5.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.97 0.91
Frpb, ped/bikes 1.00 1.00 0.82 1.00 1.00 0.94 1.00 0.95 1.00 1.00
Flpb, ped/bikes 0.93 1.00 1.00 0.99 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 0.95 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) 1559 1827 1270 1618 1881 1417 1612 4446 3242 5044
Flt Permitted 0.68 1.00 1.00 0.18 1.00 1.00 0.09 1.00 0.95 1.00
Satd. Flow (perm) 1120 1827 1270 311 1881 1417 151 4446 3242 5044
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 79 368 549 445 116 220 182 904 412 503 2612 60
RTOR Reduction (vph) 0 0 69 0 0 18 0 58 0 0 2 0
Lane Group Flow (vph) 79 368 480 445 116 202 182 1258 0 503 2670 0
Confl. Peds. (#/hr) 64 200 200 64 37 101 101 37
Heavy Vehicles (%) 8% 4% 4% 10% 1% 7% 12% 5% 8% 8% 2% 13%
Turn Type Perm NA pm+ov pm+pt NA pm+ov pm+pt NA Prot NA
Protected Phases 4 5 3 8 1 5 2 1 6
Permitted Phases 4 4 8 8 2
Actuated Green, G (s) 31.5 31.5 44.0 50.5 50.5 74.0 57.5 45.0 23.5 58.0
Effective Green, g (s) 31.5 31.5 44.0 50.5 50.5 74.0 57.5 45.0 23.5 58.0
Actuated g/C Ratio 0.22 0.22 0.31 0.36 0.36 0.53 0.41 0.32 0.17 0.41
Clearance Time (s) 8.0 8.0 3.0 3.0 8.0 5.0 3.0 8.0 5.0 8.0
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) 252 411 399 261 678 748 192 1429 544 2089
v/s Ratio Prot 0.20 c0.11 c0.19 0.06 0.05 0.08 0.28 0.16 c0.53
v/s Ratio Perm 0.07 0.27 c0.42 0.10 0.30
v/c Ratio 0.31 0.90 1.20 1.70 0.17 0.27 0.95 0.88 0.92 1.28
Uniform Delay, d1 45.2 52.7 48.0 38.2 30.5 18.1 39.3 44.9 57.4 41.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.06 0.77 1.06 0.79
Incremental Delay, d2 0.7 21.3 112.7 333.1 0.1 0.2 47.8 7.6 15.2 127.6
Delay (s) 46.0 73.9 160.7 371.3 30.6 18.3 89.5 42.4 76.2 159.9
Level of Service D E F F C B F D E F
Approach Delay (s) 119.5 221.3 48.1 146.7
Approach LOS F F D F

Intersection Summary
HCM 2000 Control Delay 128.6 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.50
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 128.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1009: Mavis Road & Highway 401 WB Off-Ramp 2021 AM-Final
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 382 229 1149 0 0 3185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 0.91 0.91 0.91
Frt 0.99 0.85 1.00 1.00
Flt Protected 0.96 1.00 1.00 1.00
Satd. Flow (prot) 3177 1413 4940 5085
Flt Permitted 0.96 1.00 1.00 1.00
Satd. Flow (perm) 3177 1413 4940 5085
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 415 249 1249 0 0 3462
RTOR Reduction (vph) 6 82 0 0 0 0
Lane Group Flow (vph) 451 125 1249 0 0 3462
Heavy Vehicles (%) 10% 4% 5% 0% 0% 2%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 24.8 24.8 102.2 102.2
Effective Green, g (s) 24.8 24.8 102.2 102.2
Actuated g/C Ratio 0.18 0.18 0.73 0.73
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 562 250 3606 3712
v/s Ratio Prot c0.14 0.25 c0.68
v/s Ratio Perm 0.09
v/c Ratio 0.80 0.50 0.35 0.93
Uniform Delay, d1 55.3 52.0 6.8 16.0
Progression Factor 1.00 1.00 0.82 1.24
Incremental Delay, d2 8.1 1.6 0.2 0.6
Delay (s) 63.4 53.6 5.9 20.4
Level of Service E D A C
Approach Delay (s) 60.3 5.9 20.4
Approach LOS E A C

Intersection Summary
HCM 2000 Control Delay 22.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 85.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1010: Mavis Road & Highway 401 EB Off-Ramp 2021 AM-Final
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 95 280 0 1554 2151 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3467 1538 4988 4988
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3467 1538 4988 4988
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 103 304 0 1689 2338 0
RTOR Reduction (vph) 0 4 0 0 0 0
Lane Group Flow (vph) 103 300 0 1689 2338 0
Heavy Vehicles (%) 1% 5% 0% 4% 4% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 32.5 32.5 94.5 94.5
Effective Green, g (s) 32.5 32.5 94.5 94.5
Actuated g/C Ratio 0.23 0.23 0.68 0.68
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 804 357 3366 3366
v/s Ratio Prot 0.03 0.34 c0.47
v/s Ratio Perm c0.20
v/c Ratio 0.13 0.84 0.50 0.69
Uniform Delay, d1 42.5 51.3 11.2 13.9
Progression Factor 1.00 1.00 1.00 0.54
Incremental Delay, d2 0.1 16.2 0.5 0.5
Delay (s) 42.6 67.4 11.7 8.1
Level of Service D E B A
Approach Delay (s) 61.2 11.7 8.1
Approach LOS E B A

Intersection Summary
HCM 2000 Control Delay 14.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues
1001: Mavis Road & Highway 407 WB Off-Ramp 2021 AM-Final
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 100 107 836 3046
v/c Ratio 0.44 0.52 0.20 0.74
Control Delay 68.0 20.2 2.6 6.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 68.0 20.2 2.6 6.6
Queue Length 50th (m) 14.6 0.0 18.6 109.9
Queue Length 95th (m) 19.8 14.9 13.9 141.3
Internal Link Dist (m) 196.1 108.8 263.3
Turn Bay Length (m) 110.0
Base Capacity (vph) 648 382 4212 4092
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.15 0.28 0.20 0.74

Intersection Summary



Queues
1002: Mavis Road & Highway 407 EB Off-Ramp 2021 AM-Final
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Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 114 106 759 2591
v/c Ratio 0.60 0.65 0.19 0.63
Control Delay 72.2 73.5 0.5 2.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 72.2 73.5 0.5 2.8
Queue Length 50th (m) 32.3 28.2 1.2 16.8
Queue Length 95th (m) 51.2 35.6 3.6 56.3
Internal Link Dist (m) 242.8 101.4 314.3
Turn Bay Length (m)
Base Capacity (vph) 373 315 4002 4118
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.31 0.34 0.19 0.63

Intersection Summary



Queues
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2021 AM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 80 160 139 175 52 1099 126 2518
v/c Ratio 0.51 0.51 0.86 0.60 0.41 0.35 0.32 0.74
Control Delay 63.8 38.2 97.0 53.1 27.4 7.9 6.4 12.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.8 38.2 97.0 53.1 27.4 7.9 6.4 12.3
Queue Length 50th (m) 21.5 27.0 39.7 40.0 2.8 49.2 7.9 90.0
Queue Length 95th (m) 37.9 48.1 62.5 62.2 16.5 48.4 15.0 90.6
Internal Link Dist (m) 99.8 99.3 301.2 344.6
Turn Bay Length (m) 40.0 65.0 100.0 100.0
Base Capacity (vph) 207 397 215 378 128 3173 401 3397
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.40 0.65 0.46 0.41 0.35 0.31 0.74

Intersection Summary



Queues
1004: Mavis Road & Envoy Drive/Kaiser Drive 2021 AM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 137 134 75 143 18 1020 26 2643
v/c Ratio 0.81 0.52 0.45 0.52 0.43 0.28 0.07 0.71
Control Delay 89.5 58.5 61.2 57.2 71.5 16.0 2.7 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 89.5 58.5 61.2 57.2 71.5 16.0 2.7 4.2
Queue Length 50th (m) 39.2 35.1 20.2 37.0 3.6 57.5 0.6 24.0
Queue Length 95th (m) 60.6 53.6 34.8 55.9 m7.3 84.7 m0.9 26.3
Internal Link Dist (m) 156.2 152.5 349.0 301.2
Turn Bay Length (m) 44.0 35.0 85.0 120.0
Base Capacity (vph) 285 432 279 463 42 3641 351 3734
Starvation Cap Reductn 0 0 0 0 0 0 0 251
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.31 0.27 0.31 0.43 0.28 0.07 0.76

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 86 1876 381 115 971 125 269 888 194 468 2181 97
v/c Ratio 0.65 1.13 0.50 1.08 0.71 0.15 1.27 0.65 0.29 0.81 1.13 0.12
Control Delay 85.3 111.2 20.7 172.7 48.3 3.8 205.0 41.9 4.0 63.6 95.7 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 85.3 111.2 20.7 172.7 48.3 3.8 205.0 41.9 4.0 63.6 95.7 9.2
Queue Length 50th (m) 24.6 ~232.2 53.0 ~19.3 94.3 1.1 ~52.1 65.9 2.4 61.8 ~272.2 12.2
Queue Length 95th (m) 33.7 #262.6 75.0 #33.6 94.5 7.2 #66.0 82.1 4.3 81.7 #290.8 11.1
Internal Link Dist (m) 436.0 451.3 332.1 349.0
Turn Bay Length (m) 160.0 90.0 90.0 90.0 120.0 100.0 120.0 130.0
Base Capacity (vph) 147 1654 769 106 1367 854 212 1363 665 643 1923 836
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 1.13 0.50 1.08 0.71 0.15 1.27 0.65 0.29 0.73 1.13 0.12

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



Queues
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 133 438 153 183 84 1103 74 2487
v/c Ratio 0.44 0.76 1.09 0.36 0.61 0.39 0.34 1.00
Control Delay 43.2 42.5 145.2 30.6 63.4 6.7 7.9 17.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.2 42.5 145.2 30.6 63.4 6.7 7.9 17.6
Queue Length 50th (m) 30.6 90.8 ~49.9 31.8 9.9 17.7 3.6 ~52.5
Queue Length 95th (m) 52.1 135.6 #96.4 53.8 #32.2 20.8 m3.8 m43.1
Internal Link Dist (m) 151.2 171.5 328.1 332.1
Turn Bay Length (m) 42.0 59.0 105.0 115.0
Base Capacity (vph) 302 574 141 513 139 2816 218 2480
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.76 1.09 0.36 0.60 0.39 0.34 1.00

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 21 178 99 39 39 1164 22 2924
v/c Ratio 0.10 0.75 0.74 0.16 0.78 0.33 0.08 0.79
Control Delay 49.1 75.1 86.6 15.7 79.4 1.9 5.8 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.1 75.1 86.6 15.7 79.4 1.9 5.8 8.8
Queue Length 50th (m) 5.4 49.8 28.0 0.3 10.5 7.3 1.3 81.5
Queue Length 95th (m) 12.9 72.4 47.0 10.6 m#12.4 21.1 m1.3 m88.7
Internal Link Dist (m) 146.5 132.4 338.3 328.1
Turn Bay Length (m) 20.0 50.0 85.0 90.0
Base Capacity (vph) 337 377 214 374 50 3530 269 3689
Starvation Cap Reductn 0 0 0 0 0 0 0 11
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.47 0.46 0.10 0.78 0.33 0.08 0.79

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 79 368 549 445 116 220 182 1316 503 2672
v/c Ratio 0.31 0.90 1.08 1.66 0.17 0.28 0.92 0.88 0.93 1.28
Control Delay 48.1 77.5 99.7 339.8 30.5 12.4 82.4 40.5 77.7 157.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.1 77.5 99.7 339.8 30.5 12.4 82.4 40.5 77.7 157.1
Queue Length 50th (m) 18.9 102.4 ~148.3 ~161.5 22.3 23.5 ~44.5 130.4 73.3 ~364.3
Queue Length 95th (m) 35.0 #153.1 #200.8 #231.4 36.9 38.0 #90.0 #115.1 #113.2 #203.5
Internal Link Dist (m) 143.9 150.6 294.4 203.5
Turn Bay Length (m) 20.0 10.0 180.0 180.0 100.0
Base Capacity (vph) 271 443 506 268 712 795 198 1490 543 2092
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.83 1.08 1.66 0.16 0.28 0.92 0.88 0.93 1.28

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 457 207 1249 3462
v/c Ratio 0.80 0.62 0.35 0.93
Control Delay 65.5 35.0 6.2 21.5
Queue Delay 0.0 0.0 0.0 0.4
Total Delay 65.5 35.0 6.2 21.9
Queue Length 50th (m) 65.6 31.7 33.3 194.9
Queue Length 95th (m) 82.0 60.3 40.9 m103.6
Internal Link Dist (m) 237.6 141.1 294.4
Turn Bay Length (m) 120.0
Base Capacity (vph) 686 381 3605 3711
Starvation Cap Reductn 0 0 0 46
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.67 0.54 0.35 0.94

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1010: Mavis Road & Highway 401 EB Off-Ramp 2021 AM-Final
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Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 103 304 1689 2338
v/c Ratio 0.13 0.84 0.50 0.69
Control Delay 40.8 70.2 12.6 8.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 40.8 70.2 12.6 8.7
Queue Length 50th (m) 12.3 83.7 82.8 85.3
Queue Length 95th (m) 18.7 110.6 115.3 125.9
Internal Link Dist (m) 206.2 306.9 142.9
Turn Bay Length (m) 120.0
Base Capacity (vph) 1040 464 3365 3365
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.10 0.66 0.50 0.69

Intersection Summary



HCM Signalized Intersection Capacity Analysis
1001: Mavis Road & Highway 407 WB Off-Ramp 2021 PM-Final
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 448 478 2250 0 0 1192
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3502 1615 5136 5085
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3502 1615 5136 5085
Peak-hour factor, PHF 0.89 0.90 0.95 0.95 0.95 0.95
Adj. Flow (vph) 503 531 2368 0 0 1255
RTOR Reduction (vph) 0 1 0 0 0 0
Lane Group Flow (vph) 503 530 2368 0 0 1255
Heavy Vehicles (%) 0% 0% 1% 0% 0% 2%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 49.1 49.1 77.9 77.9
Effective Green, g (s) 49.1 49.1 77.9 77.9
Actuated g/C Ratio 0.35 0.35 0.56 0.56
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1228 566 2857 2829
v/s Ratio Prot 0.14 c0.46 0.25
v/s Ratio Perm c0.33
v/c Ratio 0.41 0.94 0.83 0.44
Uniform Delay, d1 34.5 43.9 25.6 18.3
Progression Factor 1.00 1.00 0.43 1.00
Incremental Delay, d2 0.2 23.0 2.5 0.5
Delay (s) 34.7 66.9 13.5 18.8
Level of Service C E B B
Approach Delay (s) 51.2 13.5 18.8
Approach LOS D B B

Intersection Summary
HCM 2000 Control Delay 23.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1002: Mavis Road & Highway 407 EB Off-Ramp 2021 PM-Final
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 99 29 0 2246 1477 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.0
Lane Util. Factor 1.00 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1468 5136 5136
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1468 5136 5136
Peak-hour factor, PHF 0.80 0.64 0.95 0.95 0.90 0.90
Adj. Flow (vph) 124 45 0 2364 1641 0
RTOR Reduction (vph) 0 40 0 0 0 0
Lane Group Flow (vph) 124 5 0 2364 1641 0
Heavy Vehicles (%) 2% 10% 0% 1% 1% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 15.1 15.1 110.9 111.9
Effective Green, g (s) 15.1 15.1 110.9 111.9
Actuated g/C Ratio 0.11 0.11 0.79 0.80
Clearance Time (s) 7.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 190 158 4068 4105
v/s Ratio Prot c0.07 c0.46 0.32
v/s Ratio Perm 0.00
v/c Ratio 0.65 0.03 0.58 0.40
Uniform Delay, d1 59.9 55.9 5.6 4.1
Progression Factor 1.00 1.00 0.08 0.61
Incremental Delay, d2 7.8 0.1 0.4 0.3
Delay (s) 67.7 56.0 0.8 2.8
Level of Service E E A A
Approach Delay (s) 64.6 0.8 2.8
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 4.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2021 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 74 50 58 121 63 88 68 2275 125 106 1311 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 8.0 8.0 3.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.92 1.00 0.91 1.00 0.99 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) 1736 1623 1703 1589 1656 5064 1671 5024
Flt Permitted 0.52 1.00 0.67 1.00 0.16 1.00 0.04 1.00
Satd. Flow (perm) 951 1623 1192 1589 271 5064 75 5024
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 81 55 64 133 69 97 75 2500 137 116 1441 98
RTOR Reduction (vph) 0 32 0 0 39 0 0 4 0 0 4 0
Lane Group Flow (vph) 81 87 0 133 127 0 75 2633 0 116 1535 0
Heavy Vehicles (%) 4% 6% 9% 6% 5% 12% 9% 1% 13% 8% 2% 6%
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 20.5 20.5 20.5 20.5 90.5 90.5 103.5 103.5
Effective Green, g (s) 20.5 20.5 20.5 20.5 90.5 90.5 103.5 103.5
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.65 0.65 0.74 0.74
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 3.0 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) 139 237 174 232 175 3273 169 3714
v/s Ratio Prot 0.05 0.08 c0.52 c0.05 0.31
v/s Ratio Perm 0.09 c0.11 0.28 0.46
v/c Ratio 0.58 0.37 0.76 0.55 0.43 0.80 0.69 0.41
Uniform Delay, d1 55.8 53.9 57.4 55.4 12.1 18.2 36.9 6.9
Progression Factor 1.00 1.00 1.00 1.00 0.47 0.35 0.90 0.51
Incremental Delay, d2 6.1 1.0 17.9 2.6 5.6 1.6 10.3 0.3
Delay (s) 61.9 54.8 75.3 58.1 11.2 8.1 43.6 3.8
Level of Service E D E E B A D A
Approach Delay (s) 57.7 65.7 8.2 6.6
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 92.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1004: Mavis Road & Envoy Drive/Kaiser Drive 2021 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 131 110 29 29 50 40 36 2297 75 29 1351 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.97 1.00 0.93 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) 1787 1840 1805 1773 1612 5113 1736 5035
Flt Permitted 0.69 1.00 0.56 1.00 0.13 1.00 0.04 1.00
Satd. Flow (perm) 1304 1840 1068 1773 221 5113 70 5035
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 144 121 32 32 55 44 40 2524 82 32 1485 121
RTOR Reduction (vph) 0 8 0 0 5 0 0 2 0 0 5 0
Lane Group Flow (vph) 144 145 0 32 94 0 40 2604 0 32 1601 0
Heavy Vehicles (%) 1% 0% 0% 0% 0% 0% 12% 1% 0% 4% 2% 0%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 20.8 20.8 20.8 20.8 104.2 104.2 104.2 104.2
Effective Green, g (s) 20.8 20.8 20.8 20.8 104.2 104.2 104.2 104.2
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.74 0.74 0.74 0.74
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 193 273 158 263 164 3805 52 3747
v/s Ratio Prot 0.08 0.05 c0.51 0.32
v/s Ratio Perm c0.11 0.03 0.18 0.46
v/c Ratio 0.75 0.53 0.20 0.36 0.24 0.68 0.62 0.43
Uniform Delay, d1 57.1 55.1 52.3 53.6 5.6 9.3 8.4 6.7
Progression Factor 1.00 1.00 1.00 1.00 0.28 0.36 1.22 0.45
Incremental Delay, d2 14.5 2.0 0.6 0.8 0.3 0.1 41.3 0.3
Delay (s) 71.6 57.1 53.0 54.4 1.9 3.4 51.6 3.3
Level of Service E E D D A A D A
Approach Delay (s) 64.1 54.1 3.4 4.3
Approach LOS E D A A

Intersection Summary
HCM 2000 Control Delay 8.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 82.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1005: Mavis Road & Derry Road West 2021 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 147 904 214 246 1534 362 351 1899 131 115 1209 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 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) 1719 4848 1553 3400 5085 1599 3400 5085 1524 3155 5036 1553
Flt Permitted 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 (perm) 1719 4848 1553 3400 5085 1599 3400 5085 1524 3155 5036 1553
Peak-hour factor, PHF 0.69 0.98 0.71 0.86 0.94 0.87 0.88 0.82 0.75 0.77 0.95 0.63
Adj. Flow (vph) 213 922 301 286 1632 416 399 2316 175 149 1273 135
RTOR Reduction (vph) 0 0 45 0 0 77 0 0 40 0 0 0
Lane Group Flow (vph) 213 922 256 286 1632 339 399 2316 135 149 1273 135
Heavy Vehicles (%) 5% 7% 4% 3% 2% 1% 3% 2% 6% 11% 3% 4%
Turn Type Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov
Protected Phases 5 2 3 1 6 7 3 8 1 7 4 5
Permitted Phases 2 6 8 4
Actuated Green, G (s) 12.0 40.4 58.4 14.6 43.0 48.0 18.0 54.0 68.6 5.0 41.0 53.0
Effective Green, g (s) 12.0 40.4 58.4 14.6 43.0 48.0 18.0 54.0 68.6 5.0 41.0 53.0
Actuated g/C Ratio 0.09 0.29 0.42 0.10 0.31 0.34 0.13 0.39 0.49 0.04 0.29 0.38
Clearance Time (s) 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0
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) 147 1398 647 354 1561 548 437 1961 746 112 1474 587
v/s Ratio Prot c0.12 0.19 0.05 0.08 c0.32 0.02 c0.12 c0.46 0.02 0.05 0.25 0.02
v/s Ratio Perm 0.11 0.19 0.07 0.07
v/c Ratio 1.45 0.66 0.39 0.81 1.05 0.62 0.91 1.18 0.18 1.33 0.86 0.23
Uniform Delay, d1 64.0 43.8 28.5 61.3 48.5 38.4 60.2 43.0 20.0 67.5 46.9 29.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.83 1.19 1.94 0.95 0.80 0.56
Incremental Delay, d2 235.9 2.5 0.4 12.7 35.7 2.1 19.0 85.8 0.1 194.4 5.1 0.2
Delay (s) 299.9 46.2 28.9 74.0 84.2 40.5 68.9 137.0 38.8 258.8 42.6 16.6
Level of Service F D C E F D E F D F D B
Approach Delay (s) 80.2 75.1 121.7 61.0
Approach LOS F E F E

Intersection Summary
HCM 2000 Control Delay 89.7 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.17
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 100.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1006: Mavis Road & Crawford Mill Avenue/Novo Star Drive 2021 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 81 21 110 79 18 34 170 2266 122 47 1518 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 3.0 7.0 3.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.87 1.00 0.90 1.00 0.99 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) 1656 1545 1752 1620 1719 5029 1805 4985
Flt Permitted 0.72 1.00 0.56 1.00 0.09 1.00 0.04 1.00
Satd. Flow (perm) 1255 1545 1034 1620 162 5029 84 4985
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 89 23 121 87 20 37 187 2490 134 52 1668 114
RTOR Reduction (vph) 0 106 0 0 32 0 0 3 0 0 4 0
Lane Group Flow (vph) 89 38 0 87 25 0 187 2621 0 52 1778 0
Heavy Vehicles (%) 9% 10% 7% 3% 0% 9% 5% 2% 9% 0% 3% 4%
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 17.1 17.1 17.1 17.1 107.9 99.4 96.5 91.0
Effective Green, g (s) 17.1 17.1 17.1 17.1 107.9 99.4 96.5 91.0
Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.77 0.71 0.69 0.65
Clearance Time (s) 8.0 8.0 8.0 8.0 3.0 7.0 3.0 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) 153 188 126 197 279 3570 125 3240
v/s Ratio Prot 0.02 0.02 c0.07 c0.52 0.02 0.36
v/s Ratio Perm 0.07 c0.08 0.45 0.27
v/c Ratio 0.58 0.20 0.69 0.12 0.67 0.73 0.42 0.55
Uniform Delay, d1 58.1 55.3 58.9 54.8 18.6 12.3 12.8 13.3
Progression Factor 1.00 1.00 1.00 1.00 1.72 0.11 2.23 0.25
Incremental Delay, d2 5.5 0.5 15.1 0.3 4.3 1.0 1.4 0.4
Delay (s) 63.6 55.8 74.0 55.1 36.4 2.3 30.0 3.7
Level of Service E E E E D A C A
Approach Delay (s) 58.8 66.5 4.6 4.5
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 8.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 96.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2021 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 6 52 53 1 24 125 2507 104 37 1624 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.87 1.00 0.86 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1736 1536 1736 1506 1752 5105 1543 4964
Flt Permitted 0.74 1.00 0.72 1.00 0.09 1.00 0.04 1.00
Satd. Flow (perm) 1351 1536 1307 1506 171 5105 65 4964
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 30 7 57 58 1 26 137 2755 114 41 1785 51
RTOR Reduction (vph) 0 53 0 0 24 0 0 2 0 0 1 0
Lane Group Flow (vph) 30 11 0 58 3 0 137 2867 0 41 1835 0
Heavy Vehicles (%) 4% 33% 4% 4% 6% 8% 3% 1% 1% 17% 4% 6%
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 10.9 10.9 10.9 10.9 113.1 104.8 105.8 100.5
Effective Green, g (s) 10.9 10.9 10.9 10.9 113.1 104.8 105.8 100.5
Actuated g/C Ratio 0.08 0.08 0.08 0.08 0.81 0.75 0.76 0.72
Clearance Time (s) 8.0 8.0 8.0 8.0 3.0 8.0 3.0 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) 105 119 101 117 246 3821 105 3563
v/s Ratio Prot 0.01 0.00 c0.04 c0.56 0.01 0.37
v/s Ratio Perm 0.02 c0.04 0.41 0.28
v/c Ratio 0.29 0.10 0.57 0.03 0.56 0.75 0.39 0.51
Uniform Delay, d1 60.9 60.0 62.3 59.6 6.4 10.1 12.5 8.8
Progression Factor 1.00 1.00 1.00 1.00 3.13 0.51 1.63 0.85
Incremental Delay, d2 1.5 0.4 7.7 0.1 0.2 0.1 2.1 0.5
Delay (s) 62.4 60.3 70.0 59.7 20.2 5.3 22.4 8.0
Level of Service E E E E C A C A
Approach Delay (s) 61.0 66.7 6.0 8.3
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 8.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2021 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 32 185 673 421 553 330 2155 193 136 1512 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 3.0 3.0 8.0 5.0 3.0 8.0 5.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.97 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 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) 1736 1845 1599 1770 1881 1583 1770 5044 3273 5002
Flt Permitted 0.47 1.00 1.00 0.62 1.00 1.00 0.07 1.00 0.95 1.00
Satd. Flow (perm) 864 1845 1599 1158 1881 1583 138 5044 3273 5002
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 31 35 203 740 463 608 363 2368 212 149 1662 89
RTOR Reduction (vph) 0 0 42 0 0 38 0 7 0 0 4 0
Lane Group Flow (vph) 31 35 161 740 463 570 363 2573 0 149 1747 0
Heavy Vehicles (%) 4% 3% 1% 2% 1% 2% 2% 1% 8% 7% 3% 1%
Turn Type Perm NA pm+ov pm+pt NA pm+ov pm+pt NA Prot NA
Protected Phases 4 5 3 8 1 5 2 1 6
Permitted Phases 4 4 8 8 2
Actuated Green, G (s) 16.6 16.6 44.9 41.8 41.8 54.4 82.2 64.6 12.6 50.9
Effective Green, g (s) 16.6 16.6 44.9 41.8 41.8 54.4 82.2 64.6 12.6 50.9
Actuated g/C Ratio 0.12 0.12 0.32 0.30 0.30 0.39 0.59 0.46 0.09 0.36
Clearance Time (s) 8.0 8.0 3.0 3.0 8.0 5.0 3.0 8.0 5.0 8.0
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) 102 218 512 442 561 615 410 2327 294 1818
v/s Ratio Prot 0.02 0.06 c0.27 0.25 0.08 c0.18 c0.51 0.05 0.35
v/s Ratio Perm 0.04 0.04 c0.23 0.28 0.34
v/c Ratio 0.30 0.16 0.31 1.67 0.83 0.93 0.89 1.11 0.51 0.96
Uniform Delay, d1 56.4 55.4 35.9 47.5 45.7 40.9 43.0 37.7 60.7 43.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.89 1.29 0.67 1.04
Incremental Delay, d2 1.7 0.3 0.4 313.2 9.6 20.1 13.6 52.2 1.2 12.6
Delay (s) 58.1 55.8 36.3 360.7 55.3 61.0 52.0 100.8 42.1 57.9
Level of Service E E D F E E D F D E
Approach Delay (s) 41.3 182.0 94.8 56.6
Approach LOS D F F E

Intersection Summary
HCM 2000 Control Delay 105.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.33
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 111.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1009: Mavis Road & Highway 401 WB Off-Ramp 2021 PM-Final
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 572 369 2309 0 0 2121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 0.91 0.91 0.91
Frt 0.98 0.85 1.00 1.00
Flt Protected 0.96 1.00 1.00 1.00
Satd. Flow (prot) 3339 1427 5136 5036
Flt Permitted 0.96 1.00 1.00 1.00
Satd. Flow (perm) 3339 1427 5136 5036
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 629 405 2537 0 0 2331
RTOR Reduction (vph) 2 2 0 0 0 0
Lane Group Flow (vph) 708 322 2537 0 0 2331
Heavy Vehicles (%) 4% 3% 1% 0% 0% 3%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 36.6 36.6 90.4 90.4
Effective Green, g (s) 36.6 36.6 90.4 90.4
Actuated g/C Ratio 0.26 0.26 0.65 0.65
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 872 373 3316 3251
v/s Ratio Prot 0.21 c0.49 0.46
v/s Ratio Perm c0.23
v/c Ratio 0.81 0.86 0.77 0.72
Uniform Delay, d1 48.5 49.3 17.4 16.4
Progression Factor 1.00 1.00 0.12 0.55
Incremental Delay, d2 5.8 18.2 0.2 0.1
Delay (s) 54.3 67.5 2.2 9.1
Level of Service D E A A
Approach Delay (s) 58.4 2.2 9.1
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 14.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1010: Mavis Road & Highway 401 EB Off-Ramp 2021 PM-Final
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 135 424 0 3038 2230 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3213 1538 4803 5085
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3213 1538 4803 5085
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 148 466 0 3338 2451 0
RTOR Reduction (vph) 0 4 0 0 0 0
Lane Group Flow (vph) 148 462 0 3338 2451 0
Heavy Vehicles (%) 9% 5% 0% 8% 2% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 39.0 39.0 88.0 88.0
Effective Green, g (s) 39.0 39.0 88.0 88.0
Actuated g/C Ratio 0.28 0.28 0.63 0.63
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 895 428 3019 3196
v/s Ratio Prot 0.05 c0.70 0.48
v/s Ratio Perm c0.30
v/c Ratio 0.17 1.08 1.11 0.77
Uniform Delay, d1 38.2 50.5 26.0 18.6
Progression Factor 1.00 1.00 1.00 0.65
Incremental Delay, d2 0.1 66.8 53.1 1.3
Delay (s) 38.3 117.3 79.1 13.4
Level of Service D F E B
Approach Delay (s) 98.2 79.1 13.4
Approach LOS F E B

Intersection Summary
HCM 2000 Control Delay 55.8 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 80.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Queues
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 503 531 2368 1255
v/c Ratio 0.41 0.93 0.83 0.44
Control Delay 35.1 68.3 13.9 19.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 35.1 68.3 13.9 19.3
Queue Length 50th (m) 55.1 143.6 107.2 80.0
Queue Length 95th (m) 69.9 #212.0 158.4 92.4
Internal Link Dist (m) 196.1 108.8 263.3
Turn Bay Length (m) 110.0
Base Capacity (vph) 1300 601 2857 2828
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.39 0.88 0.83 0.44

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 124 45 2364 1641
v/c Ratio 0.65 0.23 0.58 0.40
Control Delay 75.0 17.2 0.9 3.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 75.0 17.2 0.9 3.0
Queue Length 50th (m) 35.3 0.0 1.3 27.8
Queue Length 95th (m) 48.6 5.1 5.9 31.0
Internal Link Dist (m) 242.8 101.4 314.3
Turn Bay Length (m)
Base Capacity (vph) 379 349 4066 4103
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.33 0.13 0.58 0.40

Intersection Summary
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 81 119 133 166 75 2637 116 1539
v/c Ratio 0.58 0.44 0.76 0.61 0.43 0.80 0.67 0.41
Control Delay 71.1 40.4 83.1 48.8 13.1 8.6 42.9 4.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.1 40.4 83.1 48.8 13.1 8.6 42.9 4.0
Queue Length 50th (m) 22.3 21.5 37.8 33.1 4.0 52.2 10.8 12.2
Queue Length 95th (m) 38.4 39.3 58.2 54.6 m8.5 77.3 #50.5 99.1
Internal Link Dist (m) 99.8 99.3 301.2 344.6
Turn Bay Length (m) 40.0 65.0 100.0 100.0
Base Capacity (vph) 203 377 255 376 175 3276 173 3717
Starvation Cap Reductn 0 0 0 0 0 14 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.32 0.52 0.44 0.43 0.81 0.67 0.41

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 144 153 32 99 40 2606 32 1606
v/c Ratio 0.75 0.54 0.20 0.37 0.24 0.68 0.63 0.43
Control Delay 78.7 58.1 52.7 52.6 2.6 3.7 67.8 3.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 78.7 58.1 52.7 52.6 2.6 3.7 67.8 3.5
Queue Length 50th (m) 40.8 39.4 8.3 24.7 0.9 21.0 1.4 25.3
Queue Length 95th (m) 61.8 58.9 17.8 40.6 m1.1 m23.9 m#28.1 35.4
Internal Link Dist (m) 156.2 152.5 349.0 301.2
Turn Bay Length (m) 44.0 35.0 85.0 120.0
Base Capacity (vph) 288 414 236 397 164 3806 51 3753
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.37 0.14 0.25 0.24 0.68 0.63 0.43

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 213 922 301 286 1632 416 399 2316 175 149 1273 135
v/c Ratio 1.45 0.66 0.39 0.81 1.05 0.59 0.92 1.18 0.20 1.33 0.86 0.20
Control Delay 279.0 46.5 18.9 79.1 82.3 26.9 71.9 130.3 17.2 241.7 44.1 14.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 279.0 46.5 18.9 79.1 82.3 26.9 71.9 130.3 17.2 241.7 44.1 14.4
Queue Length 50th (m) ~84.2 87.1 40.5 42.5 ~188.4 68.0 62.5 ~298.7 25.8 ~29.4 78.2 15.8
Queue Length 95th (m) #95.1 103.6 44.1 #56.5 #219.5 97.8 #88.0 #273.4 31.3 #43.3 111.2 15.6
Internal Link Dist (m) 436.0 451.3 332.1 349.0
Turn Bay Length (m) 160.0 90.0 90.0 90.0 120.0 100.0 120.0 130.0
Base Capacity (vph) 147 1399 777 364 1561 709 437 1961 873 112 1476 676
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.45 0.66 0.39 0.79 1.05 0.59 0.91 1.18 0.20 1.33 0.86 0.20

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 89 144 87 57 187 2624 52 1782
v/c Ratio 0.58 0.49 0.69 0.25 0.66 0.73 0.37 0.55
Control Delay 72.7 19.0 85.4 26.4 34.2 2.4 33.2 4.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 72.7 19.0 85.4 26.4 34.2 2.4 33.2 4.0
Queue Length 50th (m) 25.2 6.1 25.0 5.3 22.2 3.8 2.5 10.4
Queue Length 95th (m) 42.4 26.6 42.9 18.3 m36.6 13.0 m7.1 155.4
Internal Link Dist (m) 111.3 171.5 328.1 332.1
Turn Bay Length (m) 42.0 59.0 105.0 115.0
Base Capacity (vph) 268 426 221 376 363 3593 151 3240
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.34 0.39 0.15 0.52 0.73 0.34 0.55

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 30 64 58 27 137 2869 41 1836
v/c Ratio 0.23 0.32 0.47 0.16 0.54 0.72 0.34 0.51
Control Delay 62.5 21.1 72.3 22.2 18.5 5.9 25.0 8.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.5 21.1 72.3 22.2 18.5 5.9 25.0 8.7
Queue Length 50th (m) 8.3 1.9 16.5 0.3 9.7 47.0 3.6 50.5
Queue Length 95th (m) 18.6 16.5 31.3 9.9 m11.0 m41.3 m14.3 98.5
Internal Link Dist (m) 146.5 132.4 341.4 328.1
Turn Bay Length (m) 20.0 50.0 85.0 90.0
Base Capacity (vph) 289 373 279 343 327 3959 129 3621
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.17 0.21 0.08 0.42 0.72 0.32 0.51

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 31 35 203 740 463 608 363 2580 149 1751
v/c Ratio 0.26 0.14 0.32 1.57 0.86 0.84 0.87 1.08 0.51 0.93
Control Delay 56.8 51.3 20.3 299.3 62.4 42.6 48.9 85.1 47.2 52.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.8 51.3 20.3 299.3 62.4 42.6 48.9 85.1 47.2 52.9
Queue Length 50th (m) 8.3 9.2 26.6 ~309.3 128.1 141.2 91.1 ~307.6 19.2 198.2
Queue Length 95th (m) 17.7 18.6 41.7 #362.8 155.5 184.7 #146.5 #355.0 #39.3 #245.7
Internal Link Dist (m) 143.9 150.6 294.4 200.2
Turn Bay Length (m) 20.0 10.0 180.0 180.0 100.0
Base Capacity (vph) 191 408 638 471 712 723 430 2390 294 1877
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.09 0.32 1.57 0.65 0.84 0.84 1.08 0.51 0.93

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 710 324 2537 2331
v/c Ratio 0.81 0.86 0.77 0.72
Control Delay 55.9 70.9 2.3 9.6
Queue Delay 0.0 0.0 0.1 0.0
Total Delay 55.9 70.9 2.4 9.6
Queue Length 50th (m) 98.9 97.4 12.3 39.0
Queue Length 95th (m) 117.6 135.8 m11.2 m46.3
Internal Link Dist (m) 237.6 141.1 294.4
Turn Bay Length (m) 120.0
Base Capacity (vph) 1004 430 3316 3251
Starvation Cap Reductn 0 0 95 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.71 0.75 0.79 0.72

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 148 466 3338 2451
v/c Ratio 0.17 1.08 1.11 0.77
Control Delay 38.8 112.7 79.5 13.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 38.8 112.7 79.5 13.6
Queue Length 50th (m) 16.9 ~150.3 ~404.9 114.7
Queue Length 95th (m) 26.2 #220.9 #427.1 148.8
Internal Link Dist (m) 206.2 306.9 142.9
Turn Bay Length (m) 120.0
Base Capacity (vph) 895 432 3019 3196
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.17 1.08 1.11 0.77

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



Lanes and Geometrics
1001: Mavis Road & Highway 407 WB Off-Ramp 2021

Synchro 8 Report Page 1

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 110.0 0.0 0.0
Storage Lanes 2 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.97 1.00 0.91 1.00 1.00 0.91
Ped Bike Factor
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 3502 1615 5136 0 0 5085
Flt Permitted 0.950
Satd. Flow (perm) 3502 1615 5136 0 0 5085
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 2
Link Speed (k/h) 60 60 60
Link Distance (m) 220.1 132.8 287.3
Travel Time (s) 13.2 8.0 17.2

Intersection Summary
Area Type: Other
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 1.00
Ped Bike Factor
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 1770 1468 0 5136 5136 0
Flt Permitted 0.950
Satd. Flow (perm) 1770 1468 0 5136 5136 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 45
Link Speed (k/h) 60 60 60
Link Distance (m) 266.8 125.4 338.3
Travel Time (s) 16.0 7.5 20.3

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 40.0 0.0 65.0 0.0 100.0 0.0 100.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 20.0 20.0 55.0 55.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00 0.91 0.91
Ped Bike Factor
Frt 0.919 0.912 0.992 0.990
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1623 0 1703 1588 0 1656 5063 0 1671 5022 0
Flt Permitted 0.520 0.665 0.156 0.043
Satd. Flow (perm) 950 1623 0 1192 1588 0 272 5063 0 76 5022 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 38 46 11 16
Link Speed (k/h) 50 50 60 60
Link Distance (m) 123.8 123.3 325.2 368.6
Travel Time (s) 8.9 8.9 19.5 22.1

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 44.0 0.0 35.0 0.0 85.0 0.0 120.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 20.0 20.0 45.0 40.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00 0.91 0.91
Ped Bike Factor
Frt 0.969 0.933 0.995 0.989
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1787 1841 0 1805 1773 0 1612 5112 0 1736 5037 0
Flt Permitted 0.693 0.562 0.130 0.038
Satd. Flow (perm) 1304 1841 0 1068 1773 0 221 5112 0 69 5037 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 6 7 20
Link Speed (k/h) 50 50 60 60
Link Distance (m) 180.2 176.5 373.0 325.2
Travel Time (s) 13.0 12.7 22.4 19.5

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 160.0 90.0 90.0 90.0 120.0 100.0 120.0 130.0
Storage Lanes 1 1 2 1 2 1 2 1
Taper Length (m) 55.0 95.0 100.0 100.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Ped Bike Factor
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1719 4848 1553 3400 5085 1599 3400 5085 1524 3155 5036 1553
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1719 4848 1553 3400 5085 1599 3400 5085 1524 3155 5036 1553
Right Turn on Red Yes Yes Yes No
Satd. Flow (RTOR) 78 117 78
Link Speed (k/h) 70 70 60 60
Link Distance (m) 460.0 475.3 356.1 373.0
Travel Time (s) 23.7 24.4 21.4 22.4

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 42.0 0.0 59.0 0.0 105.0 0.0 115.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 15.0 15.0 35.0 35.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00 0.91 0.91
Ped Bike Factor
Frt 0.874 0.903 0.992 0.990
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1656 1545 0 1752 1621 0 1719 5027 0 1805 4982 0
Flt Permitted 0.720 0.561 0.089 0.044
Satd. Flow (perm) 1255 1545 0 1035 1621 0 161 5027 0 84 4982 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 121 37 11 11
Link Speed (k/h) 50 50 60 60
Link Distance (m) 135.3 195.5 352.1 356.1
Travel Time (s) 9.7 14.1 21.1 21.4

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 20.0 0.0 50.0 0.0 85.0 0.0 90.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 15.0 15.0 35.0 45.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00 0.91 0.91
Ped Bike Factor
Frt 0.866 0.856 0.994 0.996
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1535 0 1736 1507 0 1752 5105 0 1543 4965 0
Flt Permitted 0.740 0.715 0.093 0.040
Satd. Flow (perm) 1352 1535 0 1306 1507 0 172 5105 0 65 4965 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 57 26 8 5
Link Speed (k/h) 50 50 60 60
Link Distance (m) 170.5 156.4 365.4 352.1
Travel Time (s) 12.3 11.3 21.9 21.1

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 20.0 10.0 180.0 0.0 180.0 0.0 100.0 0.0
Storage Lanes 1 1 1 1 1 0 2 0
Taper Length (m) 20.0 60.0 70.0 100.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 0.97 0.91 0.91
Ped Bike Factor
Frt 0.850 0.850 0.988 0.992
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1845 1599 1770 1881 1583 1770 5045 0 3273 5001 0
Flt Permitted 0.473 0.622 0.074 0.950
Satd. Flow (perm) 864 1845 1599 1159 1881 1583 138 5045 0 3273 5001 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 62 62 13 6
Link Speed (k/h) 50 60 60 60
Link Distance (m) 167.9 174.6 318.4 224.2
Travel Time (s) 12.1 10.5 19.1 13.5

Intersection Summary
Area Type: Other
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 120.0 0.0 0.0
Storage Lanes 2 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00 0.91
Ped Bike Factor
Frt 0.983 0.850
Flt Protected 0.958
Satd. Flow (prot) 3341 1427 5136 0 0 5036
Flt Permitted 0.958
Satd. Flow (perm) 3341 1427 5136 0 0 5036
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 3 3
Link Speed (k/h) 60 60 60
Link Distance (m) 261.6 165.1 318.4
Travel Time (s) 15.7 9.9 19.1

Intersection Summary
Area Type: Other
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 120.0 0.0 0.0
Storage Lanes 2 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.97 1.00 1.00 0.91 0.91 1.00
Ped Bike Factor
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 3213 1538 0 4803 5085 0
Flt Permitted 0.950
Satd. Flow (perm) 3213 1538 0 4803 5085 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 5
Link Speed (k/h) 60 60 60
Link Distance (m) 230.2 330.9 166.9
Travel Time (s) 13.8 19.9 10.0

Intersection Summary
Area Type: Other



 

 

 
 

 

 

 

 

 

 

 

 

 

Appendix E 

 
Future (2031) Synchro Reports 

(based on Highway Capacity Manual 2000) 



HCM Signalized Intersection Capacity Analysis
1001: Mavis Road & Highway 407 WB Off-Ramp 2031 AM-Final

Synchro 8 Report Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 78 93 856 0 0 2982
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3242 1482 5036 4893
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3242 1482 5036 4893
Peak-hour factor, PHF 0.75 0.83 0.97 0.97 0.93 0.93
Adj. Flow (vph) 104 112 882 0 0 3206
RTOR Reduction (vph) 0 104 0 0 0 0
Lane Group Flow (vph) 104 8 882 0 0 3206
Heavy Vehicles (%) 8% 9% 3% 0% 0% 6%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 10.1 10.1 116.9 116.9
Effective Green, g (s) 10.1 10.1 116.9 116.9
Actuated g/C Ratio 0.07 0.07 0.84 0.84
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 233 106 4205 4085
v/s Ratio Prot c0.03 0.18 c0.66
v/s Ratio Perm 0.01
v/c Ratio 0.45 0.08 0.21 0.78
Uniform Delay, d1 62.3 60.6 2.3 5.5
Progression Factor 1.00 1.00 1.54 1.00
Incremental Delay, d2 1.4 0.3 0.1 1.6
Delay (s) 63.6 60.9 3.7 7.1
Level of Service E E A A
Approach Delay (s) 62.2 3.7 7.1
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 9.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 75.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1002: Mavis Road & Highway 407 EB Off-Ramp 2031 AM-Final

Synchro 8 Report Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 117 78 0 786 2488 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.0
Lane Util. Factor 1.00 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1805 1495 5036 5136
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1805 1495 5036 5136
Peak-hour factor, PHF 0.98 0.71 0.98 0.98 0.91 0.91
Adj. Flow (vph) 119 110 0 802 2734 0
RTOR Reduction (vph) 0 4 0 0 0 0
Lane Group Flow (vph) 119 106 0 802 2734 0
Heavy Vehicles (%) 0% 8% 0% 3% 1% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 15.2 15.2 110.8 111.8
Effective Green, g (s) 15.2 15.2 110.8 111.8
Actuated g/C Ratio 0.11 0.11 0.79 0.80
Clearance Time (s) 7.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 195 162 3985 4101
v/s Ratio Prot 0.07 0.16 c0.53
v/s Ratio Perm c0.07
v/c Ratio 0.61 0.65 0.20 0.67
Uniform Delay, d1 59.6 59.9 3.6 6.1
Progression Factor 1.00 1.00 0.09 0.35
Incremental Delay, d2 5.5 9.0 0.1 0.6
Delay (s) 65.1 68.9 0.4 2.7
Level of Service E E A A
Approach Delay (s) 66.9 0.4 2.7
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 6.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2031 AM-Final

Synchro 8 Report Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 74 53 94 128 87 74 48 978 88 116 2367 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.90 1.00 0.93 1.00 0.99 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) 1787 1641 1719 1662 1719 4906 1770 5054
Flt Permitted 0.51 1.00 0.56 1.00 0.04 1.00 0.21 1.00
Satd. Flow (perm) 967 1641 1005 1662 80 4906 385 5054
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 80 58 102 139 95 80 52 1063 96 126 2573 90
RTOR Reduction (vph) 0 49 0 0 23 0 0 6 0 0 2 0
Lane Group Flow (vph) 80 111 0 139 152 0 52 1153 0 126 2661 0
Heavy Vehicles (%) 1% 6% 4% 5% 6% 7% 5% 4% 9% 2% 2% 5%
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 22.6 22.6 22.6 22.6 95.4 90.5 101.4 93.5
Effective Green, g (s) 22.6 22.6 22.6 22.6 95.4 90.5 101.4 93.5
Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.68 0.65 0.72 0.67
Clearance Time (s) 8.0 8.0 8.0 8.0 3.0 8.0 3.0 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) 156 264 162 268 111 3171 357 3375
v/s Ratio Prot 0.07 0.09 c0.02 0.23 c0.02 c0.53
v/s Ratio Perm 0.08 c0.14 0.30 0.24
v/c Ratio 0.51 0.42 0.86 0.57 0.47 0.36 0.35 0.79
Uniform Delay, d1 53.7 52.8 57.1 54.2 17.7 11.4 6.3 16.3
Progression Factor 1.00 1.00 1.00 1.00 2.85 0.08 0.91 0.65
Incremental Delay, d2 2.8 1.1 33.5 2.7 3.0 0.3 0.5 1.5
Delay (s) 56.5 53.9 90.6 56.9 53.4 1.2 6.1 12.1
Level of Service E D F E D A A B
Approach Delay (s) 54.8 71.8 3.4 11.8
Approach LOS D E A B

Intersection Summary
HCM 2000 Control Delay 16.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 91.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1004: Mavis Road & Envoy Drive/Kaiser Drive 2031 AM-Final

Synchro 8 Report Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 126 55 68 69 110 21 17 967 27 24 2438 127
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.92 1.00 0.98 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) 1770 1666 1656 1781 1399 4915 1719 5043
Flt Permitted 0.60 1.00 0.62 1.00 0.04 1.00 0.24 1.00
Satd. Flow (perm) 1110 1666 1085 1781 57 4915 442 5043
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 137 60 74 75 120 23 18 1051 29 26 2650 138
RTOR Reduction (vph) 0 3 0 0 6 0 0 2 0 0 3 0
Lane Group Flow (vph) 137 131 0 75 137 0 18 1078 0 26 2785 0
Heavy Vehicles (%) 2% 9% 1% 9% 3% 10% 29% 5% 9% 5% 2% 4%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 21.3 21.3 21.3 21.3 103.7 103.7 103.7 103.7
Effective Green, g (s) 21.3 21.3 21.3 21.3 103.7 103.7 103.7 103.7
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.74 0.74 0.74 0.74
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 168 253 165 270 42 3640 327 3735
v/s Ratio Prot 0.08 0.08 0.22 c0.55
v/s Ratio Perm c0.12 0.07 0.32 0.06
v/c Ratio 0.82 0.52 0.45 0.51 0.43 0.30 0.08 0.75
Uniform Delay, d1 57.4 54.6 54.1 54.5 6.9 6.0 5.0 10.5
Progression Factor 1.00 1.00 1.00 1.00 3.34 3.90 0.28 0.17
Incremental Delay, d2 25.3 1.8 2.0 1.5 22.9 0.2 0.3 0.9
Delay (s) 82.7 56.4 56.0 56.0 45.9 23.7 1.7 2.6
Level of Service F E E E D C A A
Approach Delay (s) 69.7 56.0 24.0 2.6
Approach LOS E E C A

Intersection Summary
HCM 2000 Control Delay 14.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 90.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1005: Mavis Road & Derry Road West 2031 AM-Final

Synchro 8 Report Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 61 1688 324 91 767 96 207 854 159 431 2074 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 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) 1719 5036 1568 2968 4759 1509 3303 4803 1509 3467 4988 1583
Flt Permitted 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 (perm) 1719 5036 1568 2968 4759 1509 3303 4803 1509 3467 4988 1583
Peak-hour factor, PHF 0.71 0.90 0.85 0.79 0.79 0.77 0.77 0.90 0.82 0.92 0.89 0.72
Adj. Flow (vph) 86 1876 381 115 971 125 269 949 194 468 2330 97
RTOR Reduction (vph) 0 0 71 0 0 64 0 0 106 0 0 0
Lane Group Flow (vph) 86 1876 310 115 971 61 269 949 88 468 2330 97
Heavy Vehicles (%) 5% 3% 3% 18% 9% 7% 6% 8% 7% 1% 4% 2%
Turn Type Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov
Protected Phases 5 2 3 1 6 7 3 8 1 7 4 5
Permitted Phases 2 6 8 4
Actuated Green, G (s) 10.8 46.0 55.0 5.0 40.2 63.4 9.0 39.8 44.8 23.2 54.0 64.8
Effective Green, g (s) 10.8 46.0 55.0 5.0 40.2 63.4 9.0 39.8 44.8 23.2 54.0 64.8
Actuated g/C Ratio 0.08 0.33 0.39 0.04 0.29 0.45 0.06 0.28 0.32 0.17 0.39 0.46
Clearance Time (s) 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0
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) 132 1654 616 106 1366 683 212 1365 482 574 1923 732
v/s Ratio Prot 0.05 c0.37 0.03 c0.04 0.20 0.01 c0.08 0.20 0.01 0.13 c0.47 0.01
v/s Ratio Perm 0.17 0.03 0.05 0.05
v/c Ratio 0.65 1.13 0.50 1.08 0.71 0.09 1.27 0.70 0.18 0.82 1.21 0.13
Uniform Delay, d1 62.8 47.0 32.2 67.5 44.7 21.8 65.5 44.7 34.4 56.3 43.0 21.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.10 0.81 0.19 0.87 0.77 0.74
Incremental Delay, d2 11.0 68.5 0.6 112.1 3.2 0.1 151.1 1.5 0.2 6.3 98.9 0.1
Delay (s) 73.7 115.5 32.8 179.6 47.9 21.9 223.5 37.9 6.7 55.5 132.0 16.0
Level of Service E F C F D C F D A E F B
Approach Delay (s) 100.5 57.7 68.9 115.8
Approach LOS F E E F

Intersection Summary
HCM 2000 Control Delay 93.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.18
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 104.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1006: Mavis Road & Crawford Mill Avenue/Novo Star Drive 2031 AM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 122 79 324 141 83 86 77 1012 58 68 2378 43
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 3.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.97 1.00 0.94 1.00 0.99 1.00 1.00
Flpb, ped/bikes 0.91 1.00 0.99 1.00 1.00 1.00 0.98 1.00
Frt 1.00 0.88 1.00 0.92 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1485 1576 1641 1514 1703 4925 1693 4951
Flt Permitted 0.60 1.00 0.25 1.00 0.05 1.00 0.23 1.00
Satd. Flow (perm) 942 1576 438 1514 98 4925 402 4951
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 133 86 352 153 90 93 84 1100 63 74 2585 47
RTOR Reduction (vph) 0 68 0 0 26 0 0 4 0 0 1 0
Lane Group Flow (vph) 133 370 0 153 157 0 84 1159 0 74 2631 0
Confl. Peds. (#/hr) 84 19 19 84 7 22 22 7
Heavy Vehicles (%) 11% 6% 2% 9% 11% 6% 6% 4% 2% 5% 4% 26%
Turn Type Perm NA Perm NA pm+pt NA Perm NA
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 45.0 45.0 45.0 45.0 80.0 80.0 70.1 70.1
Effective Green, g (s) 45.0 45.0 45.0 45.0 80.0 80.0 70.1 70.1
Actuated g/C Ratio 0.32 0.32 0.32 0.32 0.57 0.57 0.50 0.50
Clearance Time (s) 8.0 8.0 8.0 8.0 3.0 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) 302 506 140 486 135 2814 201 2479
v/s Ratio Prot 0.23 0.10 c0.03 0.24 c0.53
v/s Ratio Perm 0.14 c0.35 0.32 0.18
v/c Ratio 0.44 0.73 1.09 0.32 0.62 0.41 0.37 1.06
Uniform Delay, d1 37.5 42.1 47.5 36.0 31.4 16.8 21.4 35.0
Progression Factor 1.00 1.00 1.00 1.00 2.44 0.32 0.32 0.28
Incremental Delay, d2 1.0 5.4 103.1 0.4 8.3 0.4 0.5 28.6
Delay (s) 38.6 47.5 150.6 36.3 85.0 5.8 7.2 38.4
Level of Service D D F D F A A D
Approach Delay (s) 45.5 88.4 11.2 37.5
Approach LOS D F B D

Intersection Summary
HCM 2000 Control Delay 35.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 111.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2031 AM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 19 7 156 91 1 35 36 1093 33 20 2807 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 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
Frt 1.00 0.86 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1805 1548 1703 1424 1671 4812 1570 5027
Flt Permitted 0.73 1.00 0.49 1.00 0.04 1.00 0.21 1.00
Satd. Flow (perm) 1390 1548 883 1424 69 4812 343 5027
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 21 8 170 99 1 38 39 1188 36 22 3051 17
RTOR Reduction (vph) 0 1 0 0 32 0 0 2 0 0 0 0
Lane Group Flow (vph) 21 177 0 99 7 0 39 1222 0 22 3068 0
Heavy Vehicles (%) 0% 29% 4% 6% 10% 14% 8% 7% 18% 15% 3% 19%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 21.3 21.3 21.3 21.3 102.7 102.7 102.7 102.7
Effective Green, g (s) 21.3 21.3 21.3 21.3 102.7 102.7 102.7 102.7
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.73 0.73 0.73 0.73
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 211 235 134 216 50 3529 251 3687
v/s Ratio Prot c0.11 0.00 0.25 c0.61
v/s Ratio Perm 0.02 0.11 0.57 0.06
v/c Ratio 0.10 0.75 0.74 0.03 0.78 0.35 0.09 0.83
Uniform Delay, d1 51.1 56.8 56.7 50.6 11.6 6.7 5.3 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.03 0.24 1.04 0.91
Incremental Delay, d2 0.2 12.8 19.0 0.1 51.6 0.2 0.1 0.2
Delay (s) 51.3 69.7 75.7 50.6 63.5 1.7 5.6 11.8
Level of Service D E E D E A A B
Approach Delay (s) 67.7 68.6 3.7 11.8
Approach LOS E E A B

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2031 AM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 73 339 505 409 107 202 167 887 379 463 2536 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 3.0 3.0 8.0 5.0 3.0 8.0 5.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.97 0.91
Frpb, ped/bikes 1.00 1.00 0.82 1.00 1.00 0.94 1.00 0.95 1.00 1.00
Flpb, ped/bikes 0.93 1.00 1.00 0.99 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 0.96 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) 1559 1827 1270 1618 1881 1417 1612 4467 3242 5046
Flt Permitted 0.68 1.00 1.00 0.18 1.00 1.00 0.09 1.00 0.95 1.00
Satd. Flow (perm) 1120 1827 1270 311 1881 1417 151 4467 3242 5046
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 79 368 549 445 116 220 182 964 412 503 2757 60
RTOR Reduction (vph) 0 0 69 0 0 18 0 54 0 0 2 0
Lane Group Flow (vph) 79 368 480 445 116 202 182 1322 0 503 2815 0
Confl. Peds. (#/hr) 64 200 200 64 37 101 101 37
Heavy Vehicles (%) 8% 4% 4% 10% 1% 7% 12% 5% 8% 8% 2% 13%
Turn Type Perm NA pm+ov pm+pt NA pm+ov pm+pt NA Prot NA
Protected Phases 4 5 3 8 1 5 2 1 6
Permitted Phases 4 4 8 8 2
Actuated Green, G (s) 31.5 31.5 44.0 50.5 50.5 74.0 57.5 45.0 23.5 58.0
Effective Green, g (s) 31.5 31.5 44.0 50.5 50.5 74.0 57.5 45.0 23.5 58.0
Actuated g/C Ratio 0.22 0.22 0.31 0.36 0.36 0.53 0.41 0.32 0.17 0.41
Clearance Time (s) 8.0 8.0 3.0 3.0 8.0 5.0 3.0 8.0 5.0 8.0
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) 252 411 399 261 678 748 192 1435 544 2090
v/s Ratio Prot 0.20 c0.11 c0.19 0.06 0.05 0.08 0.30 0.16 c0.56
v/s Ratio Perm 0.07 0.27 c0.42 0.10 0.30
v/c Ratio 0.31 0.90 1.20 1.70 0.17 0.27 0.95 0.92 0.92 1.35
Uniform Delay, d1 45.2 52.7 48.0 38.2 30.5 18.1 39.3 45.8 57.4 41.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.07 0.77 1.05 0.83
Incremental Delay, d2 0.7 21.3 112.7 333.1 0.1 0.2 47.5 10.5 14.2 158.0
Delay (s) 46.0 73.9 160.7 371.3 30.6 18.3 89.4 45.7 74.7 192.0
Level of Service D E F F C B F D E F
Approach Delay (s) 119.5 221.3 50.8 174.3
Approach LOS F F D F

Intersection Summary
HCM 2000 Control Delay 142.7 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.54
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 130.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1009: Mavis Road & Highway 401 WB Off-Ramp 2031 AM-Final
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 397 238 1195 0 0 3313
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 0.91 0.91 0.91
Frt 0.99 0.85 1.00 1.00
Flt Protected 0.96 1.00 1.00 1.00
Satd. Flow (prot) 3177 1413 4940 5085
Flt Permitted 0.96 1.00 1.00 1.00
Satd. Flow (perm) 3177 1413 4940 5085
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 432 259 1299 0 0 3601
RTOR Reduction (vph) 6 74 0 0 0 0
Lane Group Flow (vph) 470 141 1299 0 0 3601
Heavy Vehicles (%) 10% 4% 5% 0% 0% 2%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 25.4 25.4 101.6 101.6
Effective Green, g (s) 25.4 25.4 101.6 101.6
Actuated g/C Ratio 0.18 0.18 0.73 0.73
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 576 256 3585 3690
v/s Ratio Prot c0.15 0.26 c0.71
v/s Ratio Perm 0.10
v/c Ratio 0.82 0.55 0.36 0.98
Uniform Delay, d1 55.1 52.1 7.1 18.0
Progression Factor 1.00 1.00 0.79 1.30
Incremental Delay, d2 8.7 2.6 0.3 1.6
Delay (s) 63.8 54.7 5.9 25.0
Level of Service E D A C
Approach Delay (s) 61.0 5.9 25.0
Approach LOS E A C

Intersection Summary
HCM 2000 Control Delay 25.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 88.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1010: Mavis Road & Highway 401 EB Off-Ramp 2031 AM-Final

Synchro 8 Report Page 10

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 99 291 0 1617 2238 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3467 1538 4988 4988
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3467 1538 4988 4988
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 108 316 0 1758 2433 0
RTOR Reduction (vph) 0 3 0 0 0 0
Lane Group Flow (vph) 108 313 0 1758 2433 0
Heavy Vehicles (%) 1% 5% 0% 4% 4% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 33.4 33.4 93.6 93.6
Effective Green, g (s) 33.4 33.4 93.6 93.6
Actuated g/C Ratio 0.24 0.24 0.67 0.67
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 827 366 3334 3334
v/s Ratio Prot 0.03 0.35 c0.49
v/s Ratio Perm c0.20
v/c Ratio 0.13 0.86 0.53 0.73
Uniform Delay, d1 41.9 51.0 11.9 15.0
Progression Factor 1.00 1.00 1.00 0.58
Incremental Delay, d2 0.1 17.4 0.6 0.5
Delay (s) 42.0 68.4 12.5 9.1
Level of Service D E B A
Approach Delay (s) 61.7 12.5 9.1
Approach LOS E B A

Intersection Summary
HCM 2000 Control Delay 15.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues
1001: Mavis Road & Highway 407 WB Off-Ramp 2031 AM-Final
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 104 112 882 3206
v/c Ratio 0.45 0.53 0.21 0.78
Control Delay 68.1 19.9 3.8 7.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 68.1 19.9 3.8 7.5
Queue Length 50th (m) 15.3 0.0 28.2 128.5
Queue Length 95th (m) 20.6 15.1 9.8 164.5
Internal Link Dist (m) 196.1 108.8 263.3
Turn Bay Length (m) 110.0
Base Capacity (vph) 648 386 4206 4087
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.16 0.29 0.21 0.78

Intersection Summary



Queues
1002: Mavis Road & Highway 407 EB Off-Ramp 2031 AM-Final
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Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 119 110 802 2734
v/c Ratio 0.61 0.66 0.20 0.67
Control Delay 71.7 74.9 0.5 2.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 71.7 74.9 0.5 2.9
Queue Length 50th (m) 33.7 29.9 1.2 37.5
Queue Length 95th (m) 52.8 37.2 3.3 73.5
Internal Link Dist (m) 242.8 101.4 314.3
Turn Bay Length (m)
Base Capacity (vph) 373 313 3984 4100
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.32 0.35 0.20 0.67

Intersection Summary



Queues
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2031 AM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 80 160 139 175 52 1159 126 2663
v/c Ratio 0.51 0.51 0.86 0.60 0.41 0.36 0.34 0.78
Control Delay 63.8 38.2 97.0 53.1 43.3 1.2 6.6 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.8 38.2 97.0 53.1 43.3 1.2 6.6 13.0
Queue Length 50th (m) 21.5 27.0 39.7 40.0 6.9 2.5 7.9 92.8
Queue Length 95th (m) 37.9 48.1 62.5 62.2 19.1 8.0 m14.0 93.5
Internal Link Dist (m) 99.8 99.3 301.2 344.6
Turn Bay Length (m) 40.0 65.0 100.0 100.0
Base Capacity (vph) 207 397 215 378 128 3176 381 3397
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.40 0.65 0.46 0.41 0.36 0.33 0.78

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1004: Mavis Road & Envoy Drive/Kaiser Drive 2031 AM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 137 134 75 143 18 1080 26 2788
v/c Ratio 0.81 0.52 0.45 0.52 0.43 0.30 0.08 0.75
Control Delay 89.5 59.5 61.2 57.2 71.8 25.6 2.2 2.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.5 59.5 61.2 57.2 71.8 25.6 2.2 2.8
Queue Length 50th (m) 39.2 35.7 20.2 37.0 5.4 114.0 0.6 24.1
Queue Length 95th (m) 60.6 54.2 34.8 55.9 m8.5 129.8 m0.8 26.2
Internal Link Dist (m) 156.2 152.5 349.0 301.2
Turn Bay Length (m) 44.0 35.0 85.0 120.0
Base Capacity (vph) 285 430 279 463 42 3641 328 3739
Starvation Cap Reductn 0 0 0 0 0 0 0 44
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.31 0.27 0.31 0.43 0.30 0.08 0.75

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1005: Mavis Road & Derry Road West 2031 AM-Final
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 86 1876 381 115 971 125 269 949 194 468 2330 97
v/c Ratio 0.65 1.13 0.50 1.08 0.71 0.15 1.27 0.70 0.29 0.81 1.21 0.12
Control Delay 85.3 111.2 20.7 172.7 48.3 3.8 205.6 39.8 2.5 57.7 130.1 12.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 85.3 111.2 20.7 172.7 48.3 3.8 205.6 39.8 2.5 57.7 130.1 12.8
Queue Length 50th (m) 24.6 ~232.2 53.0 ~19.3 94.3 1.1 ~52.0 65.3 2.1 62.6 ~305.9 14.9
Queue Length 95th (m) 33.7 #262.6 75.0 #33.6 94.5 7.2 #65.7 79.5 1.7 82.6 #329.0 16.4
Internal Link Dist (m) 436.0 451.3 332.1 349.0
Turn Bay Length (m) 160.0 90.0 90.0 90.0 120.0 100.0 120.0 130.0
Base Capacity (vph) 147 1654 769 106 1367 854 212 1363 665 643 1923 836
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 1.13 0.50 1.08 0.71 0.15 1.27 0.70 0.29 0.73 1.21 0.12

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



Queues
1006: Mavis Road & Crawford Mill Avenue/Novo Star Drive 2031 AM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 133 438 153 183 84 1163 74 2632
v/c Ratio 0.44 0.76 1.09 0.36 0.61 0.41 0.37 1.06
Control Delay 43.2 42.5 145.2 30.6 63.0 5.8 7.7 41.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.2 42.5 145.2 30.6 63.0 5.8 7.7 41.2
Queue Length 50th (m) 30.6 90.8 ~49.9 31.8 8.8 15.7 3.4 ~317.5
Queue Length 95th (m) 52.1 135.6 #96.4 53.8 #29.9 19.1 m3.4 m40.9
Internal Link Dist (m) 151.2 171.5 328.1 332.1
Turn Bay Length (m) 42.0 59.0 105.0 115.0
Base Capacity (vph) 302 574 141 513 139 2819 201 2480
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.76 1.09 0.36 0.60 0.41 0.37 1.06

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



Queues
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2031 AM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 21 178 99 39 39 1224 22 3068
v/c Ratio 0.10 0.75 0.74 0.16 0.78 0.35 0.09 0.83
Control Delay 49.1 75.5 86.1 15.7 76.4 1.9 7.3 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.1 75.5 86.1 15.7 76.4 1.9 7.3 13.1
Queue Length 50th (m) 5.4 50.1 27.9 0.3 10.7 7.3 1.5 115.3
Queue Length 95th (m) 12.9 72.7 47.0 10.6 m#11.1 m22.2 m1.5 m105.8
Internal Link Dist (m) 146.5 132.4 338.3 328.1
Turn Bay Length (m) 20.0 50.0 85.0 90.0
Base Capacity (vph) 337 376 214 374 50 3533 252 3688
Starvation Cap Reductn 0 0 0 0 0 0 0 11
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.47 0.46 0.10 0.78 0.35 0.09 0.83

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2031 AM-Final
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 79 368 549 445 116 220 182 1376 503 2817
v/c Ratio 0.31 0.90 1.08 1.66 0.17 0.28 0.92 0.92 0.93 1.35
Control Delay 48.1 77.5 99.7 339.8 30.5 12.4 82.3 43.9 76.2 188.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.1 77.5 99.7 339.8 30.5 12.4 82.3 43.9 76.2 188.0
Queue Length 50th (m) 18.9 102.4 ~148.3 ~161.5 22.3 23.5 ~44.5 139.7 73.6 ~397.2
Queue Length 95th (m) 35.0 #153.1 #200.8 #231.4 36.9 38.0 m#91.3 #163.6 m#109.2 #341.5
Internal Link Dist (m) 143.9 150.6 294.4 203.5
Turn Bay Length (m) 20.0 10.0 180.0 180.0 100.0
Base Capacity (vph) 271 443 506 268 712 795 198 1492 543 2092
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.83 1.08 1.66 0.16 0.28 0.92 0.92 0.93 1.35

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



Queues
1009: Mavis Road & Highway 401 WB Off-Ramp 2031 AM-Final
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 476 215 1299 3601
v/c Ratio 0.82 0.65 0.36 0.98
Control Delay 65.9 39.6 6.1 25.4
Queue Delay 0.0 0.0 0.0 1.6
Total Delay 65.9 39.6 6.1 27.0
Queue Length 50th (m) 68.2 37.4 35.6 214.4
Queue Length 95th (m) 85.6 67.2 39.3 m101.6
Internal Link Dist (m) 237.6 141.1 294.4
Turn Bay Length (m) 120.0
Base Capacity (vph) 686 373 3583 3688
Starvation Cap Reductn 0 0 0 45
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.69 0.58 0.36 0.99

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1010: Mavis Road & Highway 401 EB Off-Ramp 2031 AM-Final
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Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 108 316 1758 2433
v/c Ratio 0.13 0.86 0.53 0.73
Control Delay 40.4 71.2 13.3 9.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 40.4 71.2 13.3 9.9
Queue Length 50th (m) 12.7 87.3 90.5 90.5
Queue Length 95th (m) 19.5 116.2 122.2 m130.4
Internal Link Dist (m) 206.2 306.9 142.9
Turn Bay Length (m) 120.0
Base Capacity (vph) 1040 464 3335 3335
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.10 0.68 0.53 0.73

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis
1001: Mavis Road & Highway 407 WB Off-Ramp 2031 PM-Final
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 491 524 2498 0 0 1334
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3502 1615 5136 5085
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3502 1615 5136 5085
Peak-hour factor, PHF 0.89 0.90 0.95 0.95 0.95 0.95
Adj. Flow (vph) 552 582 2629 0 0 1404
RTOR Reduction (vph) 0 1 0 0 0 0
Lane Group Flow (vph) 552 581 2629 0 0 1404
Heavy Vehicles (%) 0% 0% 1% 0% 0% 2%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 51.6 51.6 75.4 75.4
Effective Green, g (s) 51.6 51.6 75.4 75.4
Actuated g/C Ratio 0.37 0.37 0.54 0.54
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1290 595 2766 2738
v/s Ratio Prot 0.16 c0.51 0.28
v/s Ratio Perm c0.36
v/c Ratio 0.43 0.98 0.95 0.51
Uniform Delay, d1 33.1 43.6 30.5 20.6
Progression Factor 1.00 1.00 0.50 1.00
Incremental Delay, d2 0.2 30.8 7.4 0.7
Delay (s) 33.4 74.4 22.7 21.3
Level of Service C E C C
Approach Delay (s) 54.4 22.7 21.3
Approach LOS D C C

Intersection Summary
HCM 2000 Control Delay 29.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 91.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1002: Mavis Road & Highway 407 EB Off-Ramp 2031 PM-Final
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 109 32 0 2493 1646 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.0
Lane Util. Factor 1.00 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1468 5136 5136
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1468 5136 5136
Peak-hour factor, PHF 0.80 0.64 0.95 0.95 0.90 0.90
Adj. Flow (vph) 136 50 0 2624 1829 0
RTOR Reduction (vph) 0 27 0 0 0 0
Lane Group Flow (vph) 136 23 0 2624 1829 0
Heavy Vehicles (%) 2% 10% 0% 1% 1% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 16.1 16.1 109.9 110.9
Effective Green, g (s) 16.1 16.1 109.9 110.9
Actuated g/C Ratio 0.12 0.12 0.79 0.79
Clearance Time (s) 7.0 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 203 168 4031 4068
v/s Ratio Prot c0.08 c0.51 0.36
v/s Ratio Perm 0.02
v/c Ratio 0.67 0.13 0.65 0.45
Uniform Delay, d1 59.4 55.7 6.6 4.7
Progression Factor 1.00 1.00 0.09 0.61
Incremental Delay, d2 8.1 0.4 0.4 0.3
Delay (s) 67.5 56.1 1.0 3.2
Level of Service E E A A
Approach Delay (s) 64.4 1.0 3.2
Approach LOS E A A

Intersection Summary
HCM 2000 Control Delay 4.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2031 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 74 50 58 121 63 88 68 2541 125 106 1483 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 8.0 8.0 3.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.92 1.00 0.91 1.00 0.99 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) 1736 1623 1703 1589 1656 5071 1671 5031
Flt Permitted 0.52 1.00 0.67 1.00 0.13 1.00 0.04 1.00
Satd. Flow (perm) 951 1623 1192 1589 222 5071 75 5031
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 81 55 64 133 69 97 75 2792 137 116 1630 98
RTOR Reduction (vph) 0 32 0 0 39 0 0 3 0 0 4 0
Lane Group Flow (vph) 81 87 0 133 127 0 75 2926 0 116 1724 0
Heavy Vehicles (%) 4% 6% 9% 6% 5% 12% 9% 1% 13% 8% 2% 6%
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 20.5 20.5 20.5 20.5 90.5 90.5 103.5 103.5
Effective Green, g (s) 20.5 20.5 20.5 20.5 90.5 90.5 103.5 103.5
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.65 0.65 0.74 0.74
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 3.0 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) 139 237 174 232 143 3278 169 3719
v/s Ratio Prot 0.05 0.08 c0.58 c0.05 0.34
v/s Ratio Perm 0.09 c0.11 0.34 0.46
v/c Ratio 0.58 0.37 0.76 0.55 0.52 0.89 0.69 0.46
Uniform Delay, d1 55.8 53.9 57.4 55.4 13.2 20.7 40.3 7.2
Progression Factor 1.00 1.00 1.00 1.00 0.69 0.57 0.99 0.48
Incremental Delay, d2 6.1 1.0 17.9 2.6 8.7 2.8 10.1 0.4
Delay (s) 61.9 54.8 75.3 58.1 17.8 14.6 49.9 3.9
Level of Service E D E E B B D A
Approach Delay (s) 57.7 65.7 14.7 6.8
Approach LOS E E B A

Intersection Summary
HCM 2000 Control Delay 16.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 97.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1004: Mavis Road & Envoy Drive/Kaiser Drive 2031 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 131 110 29 29 50 40 36 2563 75 29 1523 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.97 1.00 0.93 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) 1787 1840 1805 1773 1612 5115 1736 5041
Flt Permitted 0.69 1.00 0.56 1.00 0.10 1.00 0.04 1.00
Satd. Flow (perm) 1304 1840 1068 1773 174 5115 70 5041
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 144 121 32 32 55 44 40 2816 82 32 1674 121
RTOR Reduction (vph) 0 8 0 0 3 0 0 2 0 0 5 0
Lane Group Flow (vph) 144 145 0 32 96 0 40 2896 0 32 1790 0
Heavy Vehicles (%) 1% 0% 0% 0% 0% 0% 12% 1% 0% 4% 2% 0%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 20.8 20.8 20.8 20.8 104.2 104.2 104.2 104.2
Effective Green, g (s) 20.8 20.8 20.8 20.8 104.2 104.2 104.2 104.2
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.74 0.74 0.74 0.74
Clearance Time (s) 8.0 8.0 8.0 8.0 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) 193 273 158 263 129 3807 52 3751
v/s Ratio Prot 0.08 0.05 c0.57 0.36
v/s Ratio Perm c0.11 0.03 0.23 0.46
v/c Ratio 0.75 0.53 0.20 0.37 0.31 0.76 0.62 0.48
Uniform Delay, d1 57.1 55.1 52.3 53.7 6.0 10.6 8.4 7.1
Progression Factor 1.00 1.00 1.00 1.00 0.24 0.55 0.91 0.37
Incremental Delay, d2 14.5 2.0 0.6 0.9 0.6 0.1 40.5 0.4
Delay (s) 71.6 57.1 53.0 54.5 2.0 6.0 48.2 3.0
Level of Service E E D D A A D A
Approach Delay (s) 64.1 54.2 5.9 3.8
Approach LOS E D A A

Intersection Summary
HCM 2000 Control Delay 9.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 87.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1005: Mavis Road & Derry Road West 2031 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 960 227 261 1630 385 373 2133 139 122 1369 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 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) 1719 4848 1553 3400 5085 1599 3400 5085 1524 3155 5036 1553
Flt Permitted 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 (perm) 1719 4848 1553 3400 5085 1599 3400 5085 1524 3155 5036 1553
Peak-hour factor, PHF 0.69 0.98 0.71 0.86 0.94 0.87 0.88 0.82 0.75 0.77 0.95 0.63
Adj. Flow (vph) 226 980 320 303 1734 443 424 2601 185 158 1441 143
RTOR Reduction (vph) 0 0 46 0 0 77 0 0 40 0 0 0
Lane Group Flow (vph) 226 980 274 303 1734 366 424 2601 145 158 1441 143
Heavy Vehicles (%) 5% 7% 4% 3% 2% 1% 3% 2% 6% 11% 3% 4%
Turn Type Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov Prot NA pm+ov
Protected Phases 5 2 3 1 6 7 3 8 1 7 4 5
Permitted Phases 2 6 8 4
Actuated Green, G (s) 12.0 40.3 58.3 14.7 43.0 48.0 18.0 54.0 68.7 5.0 41.0 53.0
Effective Green, g (s) 12.0 40.3 58.3 14.7 43.0 48.0 18.0 54.0 68.7 5.0 41.0 53.0
Actuated g/C Ratio 0.09 0.29 0.42 0.10 0.31 0.34 0.13 0.39 0.49 0.04 0.29 0.38
Clearance Time (s) 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0 5.0 8.0 5.0
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) 147 1395 646 357 1561 548 437 1961 747 112 1474 587
v/s Ratio Prot c0.13 0.20 0.05 0.09 c0.34 0.02 c0.12 c0.51 0.02 0.05 0.29 0.02
v/s Ratio Perm 0.12 0.21 0.07 0.07
v/c Ratio 1.54 0.70 0.42 0.85 1.11 0.67 0.97 1.33 0.19 1.41 0.98 0.24
Uniform Delay, d1 64.0 44.5 29.0 61.6 48.5 39.2 60.7 43.0 20.1 67.5 49.0 29.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.85 1.24 1.84 0.94 0.81 0.60
Incremental Delay, d2 272.9 3.0 0.5 16.9 59.6 3.1 28.3 149.4 0.1 225.5 17.0 0.2
Delay (s) 336.9 47.5 29.4 78.4 108.1 42.3 79.8 202.8 37.1 289.2 56.9 18.0
Level of Service F D C E F D E F D F E B
Approach Delay (s) 86.6 92.7 177.0 74.8
Approach LOS F F F E

Intersection Summary
HCM 2000 Control Delay 118.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.27
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 107.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1006: Mavis Road & Crawford Mill Avenue/Novo Star Drive 2031 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 81 21 110 79 18 34 170 2530 122 47 1706 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 3.0 7.0 3.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.87 1.00 0.90 1.00 0.99 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) 1656 1545 1752 1620 1719 5034 1805 4990
Flt Permitted 0.72 1.00 0.56 1.00 0.07 1.00 0.04 1.00
Satd. Flow (perm) 1255 1545 1034 1620 118 5034 84 4990
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 89 23 121 87 20 37 187 2780 134 52 1875 114
RTOR Reduction (vph) 0 106 0 0 32 0 0 3 0 0 4 0
Lane Group Flow (vph) 89 38 0 87 25 0 187 2911 0 52 1985 0
Heavy Vehicles (%) 9% 10% 7% 3% 0% 9% 5% 2% 9% 0% 3% 4%
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 17.1 17.1 17.1 17.1 107.9 99.4 95.7 90.2
Effective Green, g (s) 17.1 17.1 17.1 17.1 107.9 99.4 95.7 90.2
Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.77 0.71 0.68 0.64
Clearance Time (s) 8.0 8.0 8.0 8.0 3.0 7.0 3.0 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) 153 188 126 197 259 3574 125 3214
v/s Ratio Prot 0.02 0.02 c0.08 c0.58 0.02 0.40
v/s Ratio Perm 0.07 c0.08 0.48 0.27
v/c Ratio 0.58 0.20 0.69 0.12 0.72 0.81 0.42 0.62
Uniform Delay, d1 58.1 55.3 58.9 54.8 31.2 14.0 17.0 14.7
Progression Factor 1.00 1.00 1.00 1.00 1.50 0.12 2.14 0.29
Incremental Delay, d2 5.5 0.5 15.1 0.3 5.8 1.3 1.1 0.4
Delay (s) 63.6 55.8 74.0 55.1 52.8 3.0 37.4 4.7
Level of Service E E E E D A D A
Approach Delay (s) 58.8 66.5 6.0 5.5
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 101.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2031 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 6 52 53 1 24 125 2771 104 37 1812 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.87 1.00 0.86 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1736 1536 1736 1506 1752 5108 1543 4966
Flt Permitted 0.74 1.00 0.72 1.00 0.07 1.00 0.04 1.00
Satd. Flow (perm) 1351 1536 1307 1506 128 5108 65 4966
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 30 7 57 58 1 26 137 3045 114 41 1991 51
RTOR Reduction (vph) 0 53 0 0 24 0 0 2 0 0 1 0
Lane Group Flow (vph) 30 11 0 58 3 0 137 3157 0 41 2041 0
Heavy Vehicles (%) 4% 33% 4% 4% 6% 8% 3% 1% 1% 17% 4% 6%
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 10.9 10.9 10.9 10.9 113.1 104.8 104.7 99.4
Effective Green, g (s) 10.9 10.9 10.9 10.9 113.1 104.8 104.7 99.4
Actuated g/C Ratio 0.08 0.08 0.08 0.08 0.81 0.75 0.75 0.71
Clearance Time (s) 8.0 8.0 8.0 8.0 3.0 8.0 3.0 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) 105 119 101 117 227 3823 104 3525
v/s Ratio Prot 0.01 0.00 c0.05 c0.62 0.01 0.41
v/s Ratio Perm 0.02 c0.04 0.44 0.28
v/c Ratio 0.29 0.10 0.57 0.03 0.60 0.83 0.39 0.58
Uniform Delay, d1 60.9 60.0 62.3 59.6 14.8 11.6 17.5 10.0
Progression Factor 1.00 1.00 1.00 1.00 2.07 0.54 1.49 0.87
Incremental Delay, d2 1.5 0.4 7.7 0.1 0.4 0.2 2.0 0.6
Delay (s) 62.4 60.3 70.0 59.7 31.0 6.5 28.0 9.3
Level of Service E E E E C A C A
Approach Delay (s) 61.0 66.7 7.5 9.7
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2031 PM-Final
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 34 197 715 447 588 351 2382 205 144 1687 86
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 3.0 3.0 8.0 5.0 3.0 8.0 5.0 8.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.97 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 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) 1736 1845 1599 1770 1881 1583 1770 5047 3273 5004
Flt Permitted 0.36 1.00 1.00 0.64 1.00 1.00 0.08 1.00 0.95 1.00
Satd. Flow (perm) 655 1845 1599 1188 1881 1583 151 5047 3273 5004
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 33 37 216 786 491 646 386 2618 225 158 1854 95
RTOR Reduction (vph) 0 0 39 0 0 38 0 7 0 0 4 0
Lane Group Flow (vph) 33 37 177 786 491 608 386 2836 0 158 1945 0
Heavy Vehicles (%) 4% 3% 1% 2% 1% 2% 2% 1% 8% 7% 3% 1%
Turn Type Perm NA pm+ov pm+pt NA pm+ov pm+pt NA Prot NA
Protected Phases 4 5 3 8 1 5 2 1 6
Permitted Phases 4 4 8 8 2
Actuated Green, G (s) 20.1 20.1 51.6 43.2 43.2 55.0 80.8 64.0 11.8 46.3
Effective Green, g (s) 20.1 20.1 51.6 43.2 43.2 55.0 80.8 64.0 11.8 46.3
Actuated g/C Ratio 0.14 0.14 0.37 0.31 0.31 0.39 0.58 0.46 0.08 0.33
Clearance Time (s) 8.0 8.0 3.0 3.0 8.0 5.0 3.0 8.0 5.0 8.0
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) 94 264 589 450 580 621 451 2307 275 1654
v/s Ratio Prot 0.02 0.07 c0.25 0.26 0.08 c0.19 c0.56 0.05 0.39
v/s Ratio Perm 0.05 0.04 c0.29 0.30 0.30
v/c Ratio 0.35 0.14 0.30 1.75 0.85 0.98 0.86 1.23 0.57 1.18
Uniform Delay, d1 54.1 52.4 31.4 46.9 45.3 41.9 41.5 38.0 61.7 46.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.14 1.12 0.73 1.02
Incremental Delay, d2 2.3 0.2 0.3 345.1 11.0 30.6 7.9 105.2 2.4 84.9
Delay (s) 56.3 52.6 31.7 392.0 56.3 72.5 55.4 147.9 47.5 132.5
Level of Service E D C F E E E F D F
Approach Delay (s) 37.2 199.0 136.8 126.1
Approach LOS D F F F

Intersection Summary
HCM 2000 Control Delay 145.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.43
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 118.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1009: Mavis Road & Highway 401 WB Off-Ramp 2031 PM-Final
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 627 405 2533 0 0 2326
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 0.91 0.91 0.91
Frt 0.98 0.85 1.00 1.00
Flt Protected 0.96 1.00 1.00 1.00
Satd. Flow (prot) 3338 1427 5136 5036
Flt Permitted 0.96 1.00 1.00 1.00
Satd. Flow (perm) 3338 1427 5136 5036
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 689 445 2784 0 0 2556
RTOR Reduction (vph) 1 1 0 0 0 0
Lane Group Flow (vph) 781 351 2784 0 0 2556
Heavy Vehicles (%) 4% 3% 1% 0% 0% 3%
Turn Type Prot Perm NA NA
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 38.8 38.8 88.2 88.2
Effective Green, g (s) 38.8 38.8 88.2 88.2
Actuated g/C Ratio 0.28 0.28 0.63 0.63
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 925 395 3235 3172
v/s Ratio Prot 0.23 c0.54 0.51
v/s Ratio Perm c0.25
v/c Ratio 0.84 0.89 0.86 0.81
Uniform Delay, d1 47.7 48.5 20.9 19.5
Progression Factor 1.00 1.00 0.16 0.59
Incremental Delay, d2 7.1 20.6 0.3 0.2
Delay (s) 54.8 69.1 3.6 11.7
Level of Service D E A B
Approach Delay (s) 59.3 3.6 11.7
Approach LOS E A B

Intersection Summary
HCM 2000 Control Delay 16.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1010: Mavis Road & Highway 401 EB Off-Ramp 2031 PM-Final
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 148 465 0 3332 2446 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3213 1538 4803 5085
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3213 1538 4803 5085
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 163 511 0 3662 2688 0
RTOR Reduction (vph) 0 2 0 0 0 0
Lane Group Flow (vph) 163 509 0 3662 2688 0
Heavy Vehicles (%) 9% 5% 0% 8% 2% 0%
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 39.0 39.0 88.0 88.0
Effective Green, g (s) 39.0 39.0 88.0 88.0
Actuated g/C Ratio 0.28 0.28 0.63 0.63
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 895 428 3019 3196
v/s Ratio Prot 0.05 c0.76 0.53
v/s Ratio Perm c0.33
v/c Ratio 0.18 1.19 1.21 0.84
Uniform Delay, d1 38.4 50.5 26.0 20.5
Progression Factor 1.00 1.00 1.00 0.87
Incremental Delay, d2 0.1 106.2 99.1 1.7
Delay (s) 38.5 156.7 125.1 19.4
Level of Service D F F B
Approach Delay (s) 128.1 125.1 19.4
Approach LOS F F B

Intersection Summary
HCM 2000 Control Delay 85.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.21
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues
1001: Mavis Road & Highway 407 WB Off-Ramp 2031 PM-Final
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 552 582 2629 1404
v/c Ratio 0.43 0.98 0.95 0.51
Control Delay 34.3 75.3 23.4 21.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 34.3 75.3 23.4 21.5
Queue Length 50th (m) 61.5 165.6 181.3 93.1
Queue Length 95th (m) 77.2 #245.5 219.7 106.5
Internal Link Dist (m) 196.1 108.8 263.3
Turn Bay Length (m) 110.0
Base Capacity (vph) 1300 600 2766 2739
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.42 0.97 0.95 0.51

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



Queues
1002: Mavis Road & Highway 407 EB Off-Ramp 2031 PM-Final
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Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 136 50 2624 1829
v/c Ratio 0.67 0.26 0.65 0.45
Control Delay 75.0 29.1 1.0 3.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 75.0 29.1 1.0 3.4
Queue Length 50th (m) 38.6 5.1 7.3 33.9
Queue Length 95th (m) 51.7 10.0 12.1 41.3
Internal Link Dist (m) 242.8 101.4 314.3
Turn Bay Length (m)
Base Capacity (vph) 379 338 4033 4070
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.36 0.15 0.65 0.45

Intersection Summary



Queues
1003: Mavis Road & Knotty Pine Grove/Twain Avenue 2031 PM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 81 119 133 166 75 2929 116 1728
v/c Ratio 0.58 0.44 0.76 0.61 0.53 0.89 0.67 0.46
Control Delay 71.1 40.4 83.1 48.8 22.1 15.9 44.6 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.1 40.4 83.1 48.8 22.1 15.9 44.6 4.1
Queue Length 50th (m) 22.3 21.5 37.8 33.1 6.3 79.2 11.2 12.8
Queue Length 95th (m) 38.4 39.3 58.2 54.6 m10.2 105.0 #50.9 115.0
Internal Link Dist (m) 99.8 99.3 301.2 344.6
Turn Bay Length (m) 40.0 65.0 100.0 100.0
Base Capacity (vph) 203 377 255 376 142 3281 173 3721
Starvation Cap Reductn 0 0 0 0 0 12 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.32 0.52 0.44 0.53 0.90 0.67 0.46

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1004: Mavis Road & Envoy Drive/Kaiser Drive 2031 PM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 144 153 32 99 40 2898 32 1795
v/c Ratio 0.75 0.54 0.20 0.37 0.31 0.76 0.63 0.48
Control Delay 78.7 58.1 52.7 54.4 2.8 6.5 62.6 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0
Total Delay 78.7 58.1 52.7 54.4 2.8 6.8 62.6 3.2
Queue Length 50th (m) 40.8 39.4 8.3 25.6 0.9 42.7 1.1 22.9
Queue Length 95th (m) 61.8 58.9 17.8 41.4 m1.0 m23.7 m#26.0 33.4
Internal Link Dist (m) 156.2 152.5 349.0 301.2
Turn Bay Length (m) 44.0 35.0 85.0 120.0
Base Capacity (vph) 288 414 236 394 130 3810 51 3756
Starvation Cap Reductn 0 0 0 0 0 317 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.37 0.14 0.25 0.31 0.83 0.63 0.48

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1005: Mavis Road & Derry Road West 2031 PM-Final

Synchro 8 Report Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 226 980 320 303 1734 443 424 2601 185 158 1441 143
v/c Ratio 1.54 0.70 0.41 0.85 1.11 0.62 0.97 1.33 0.21 1.41 0.98 0.21
Control Delay 313.5 47.8 19.7 82.9 104.1 28.6 80.9 190.8 17.2 269.7 57.7 15.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 313.5 47.8 19.7 82.9 104.1 28.6 80.9 190.8 17.2 269.7 57.7 15.5
Queue Length 50th (m) ~92.1 94.0 44.8 45.3 ~211.0 76.0 66.4 ~361.2 26.2 ~32.1 109.4 17.0
Queue Length 95th (m) #101.8 111.0 47.8 #63.2 #241.9 108.1 m#96.8 #330.8 32.4 #46.5 #180.8 17.9
Internal Link Dist (m) 436.0 451.3 332.1 349.0
Turn Bay Length (m) 160.0 90.0 90.0 90.0 120.0 100.0 120.0 130.0
Base Capacity (vph) 147 1395 776 364 1561 709 437 1961 873 112 1474 676
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.54 0.70 0.41 0.83 1.11 0.62 0.97 1.33 0.21 1.41 0.98 0.21

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



Queues
1006: Mavis Road & Crawford Mill Avenue/Novo Star Drive 2031 PM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 89 144 87 57 187 2914 52 1989
v/c Ratio 0.58 0.49 0.69 0.25 0.72 0.81 0.37 0.62
Control Delay 72.7 19.0 85.4 26.4 46.9 3.1 32.0 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 72.7 19.0 85.4 26.4 46.9 3.1 32.0 5.0
Queue Length 50th (m) 25.2 6.1 25.0 5.3 28.2 5.6 3.6 13.9
Queue Length 95th (m) 42.4 26.6 42.9 18.3 m40.0 5.7 m6.3 m188.2
Internal Link Dist (m) 111.3 171.5 328.1 332.1
Turn Bay Length (m) 42.0 59.0 105.0 115.0
Base Capacity (vph) 268 426 221 376 338 3598 150 3218
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.34 0.39 0.15 0.55 0.81 0.35 0.62

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2031 PM-Final
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 30 64 58 27 137 3159 41 2042
v/c Ratio 0.23 0.32 0.47 0.16 0.59 0.80 0.34 0.57
Control Delay 62.5 21.1 72.3 22.2 29.3 7.3 24.0 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.5 21.1 72.3 22.2 29.3 7.3 24.0 10.2
Queue Length 50th (m) 8.3 1.9 16.5 0.3 16.1 55.6 3.7 54.7
Queue Length 95th (m) 18.6 16.5 31.3 9.9 m12.3 m45.6 m13.0 120.5
Internal Link Dist (m) 146.5 132.4 341.4 328.1
Turn Bay Length (m) 20.0 50.0 85.0 90.0
Base Capacity (vph) 289 373 279 343 295 3963 129 3583
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.17 0.21 0.08 0.46 0.80 0.32 0.57

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2031 PM-Final
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 33 37 216 786 491 646 386 2843 158 1949
v/c Ratio 0.31 0.12 0.31 1.64 0.88 0.89 0.84 1.20 0.57 1.14
Control Delay 56.6 47.8 19.2 328.3 63.7 47.4 51.6 129.4 54.3 110.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.6 47.8 19.2 328.3 63.7 47.4 51.6 129.4 54.3 110.8
Queue Length 50th (m) 8.6 9.3 27.2 ~333.8 135.5 152.1 99.0 ~373.3 19.6 ~250.9
Queue Length 95th (m) 18.8 18.9 46.4 #393.9 167.8 #227.5 m#148.1 #400.8 #51.3 #269.3
Internal Link Dist (m) 143.9 150.6 294.4 200.2
Turn Bay Length (m) 20.0 10.0 180.0 180.0 100.0
Base Capacity (vph) 145 408 699 479 671 729 458 2368 275 1713
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.09 0.31 1.64 0.73 0.89 0.84 1.20 0.57 1.14

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



Queues
1009: Mavis Road & Highway 401 WB Off-Ramp 2031 PM-Final
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 782 352 2784 2556
v/c Ratio 0.85 0.89 0.86 0.81
Control Delay 56.8 72.5 3.8 12.2
Queue Delay 0.0 0.0 0.2 0.4
Total Delay 56.8 72.5 3.9 12.6
Queue Length 50th (m) 107.5 104.6 16.6 75.2
Queue Length 95th (m) 132.3 #161.4 m13.8 m64.4
Internal Link Dist (m) 237.6 141.1 294.4
Turn Bay Length (m) 120.0
Base Capacity (vph) 1002 429 3237 3173
Starvation Cap Reductn 0 0 60 196
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.78 0.82 0.88 0.86

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
1010: Mavis Road & Highway 401 EB Off-Ramp 2031 PM-Final
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Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 163 511 3662 2688
v/c Ratio 0.18 1.19 1.21 0.84
Control Delay 39.1 149.3 125.5 19.7
Queue Delay 0.0 0.0 0.0 0.1
Total Delay 39.1 149.3 125.5 19.8
Queue Length 50th (m) 18.7 ~178.8 ~476.7 150.1
Queue Length 95th (m) 28.5 #251.8 #496.2 175.1
Internal Link Dist (m) 206.2 306.9 142.9
Turn Bay Length (m) 120.0
Base Capacity (vph) 895 430 3019 3196
Starvation Cap Reductn 0 0 0 48
Spillback Cap Reductn 0 0 8 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.18 1.19 1.22 0.85

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



Lanes and Geometrics
1001: Mavis Road & Highway 407 WB Off-Ramp 2031

Synchro 8 Report Page 1

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 110.0 0.0 0.0
Storage Lanes 2 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.97 1.00 0.91 1.00 1.00 0.91
Ped Bike Factor
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 3502 1615 5136 0 0 5085
Flt Permitted 0.950
Satd. Flow (perm) 3502 1615 5136 0 0 5085
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 1
Link Speed (k/h) 60 60 60
Link Distance (m) 220.1 132.8 287.3
Travel Time (s) 13.2 8.0 17.2

Intersection Summary
Area Type: Other



Lanes and Geometrics
1002: Mavis Road & Highway 407 EB Off-Ramp 2031
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 0.0 0.0
Storage Lanes 1 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 1.00
Ped Bike Factor
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 1770 1468 0 5136 5136 0
Flt Permitted 0.950
Satd. Flow (perm) 1770 1468 0 5136 5136 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 31
Link Speed (k/h) 60 60 60
Link Distance (m) 266.8 125.4 338.3
Travel Time (s) 16.0 7.5 20.3

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 40.0 0.0 65.0 0.0 100.0 0.0 100.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 20.0 20.0 55.0 55.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00 0.91 0.91
Ped Bike Factor
Frt 0.919 0.912 0.993 0.991
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1623 0 1703 1588 0 1656 5072 0 1671 5028 0
Flt Permitted 0.520 0.665 0.127 0.043
Satd. Flow (perm) 950 1623 0 1192 1588 0 221 5072 0 76 5028 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 38 46 9 14
Link Speed (k/h) 50 50 60 60
Link Distance (m) 123.8 123.3 325.2 368.6
Travel Time (s) 8.9 8.9 19.5 22.1

Intersection Summary
Area Type: Other



Lanes and Geometrics
1004: Mavis Road & Envoy Drive/Kaiser Drive 2031
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 44.0 0.0 35.0 0.0 85.0 0.0 120.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 20.0 20.0 45.0 40.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00 0.91 0.91
Ped Bike Factor
Frt 0.969 0.933 0.996 0.990
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1787 1841 0 1805 1773 0 1612 5117 0 1736 5041 0
Flt Permitted 0.693 0.562 0.103 0.038
Satd. Flow (perm) 1304 1841 0 1068 1773 0 175 5117 0 69 5041 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 3 7 18
Link Speed (k/h) 50 50 60 60
Link Distance (m) 180.2 176.5 373.0 325.2
Travel Time (s) 13.0 12.7 22.4 19.5

Intersection Summary
Area Type: Other



Lanes and Geometrics
1005: Mavis Road & Derry Road West 2031
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 160.0 90.0 90.0 90.0 120.0 100.0 120.0 130.0
Storage Lanes 1 1 2 1 2 1 2 1
Taper Length (m) 55.0 95.0 100.0 100.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Ped Bike Factor
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1719 4848 1553 3400 5085 1599 3400 5085 1524 3155 5036 1553
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1719 4848 1553 3400 5085 1599 3400 5085 1524 3155 5036 1553
Right Turn on Red Yes Yes Yes No
Satd. Flow (RTOR) 78 117 78
Link Speed (k/h) 70 70 60 60
Link Distance (m) 460.0 475.3 356.1 373.0
Travel Time (s) 23.7 24.4 21.4 22.4

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 42.0 0.0 59.0 0.0 105.0 0.0 115.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 15.0 15.0 35.0 35.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00 0.91 0.91
Ped Bike Factor
Frt 0.874 0.903 0.993 0.991
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1656 1545 0 1752 1621 0 1719 5034 0 1805 4988 0
Flt Permitted 0.720 0.561 0.065 0.044
Satd. Flow (perm) 1255 1545 0 1035 1621 0 118 5034 0 84 4988 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 121 37 9 10
Link Speed (k/h) 50 50 60 60
Link Distance (m) 135.3 195.5 352.1 356.1
Travel Time (s) 9.7 14.1 21.1 21.4

Intersection Summary
Area Type: Other



Lanes and Geometrics
1007: Mavis Road & Craig Carrier Court/Western Skies Way 2031
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 20.0 0.0 50.0 0.0 85.0 0.0 90.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 15.0 15.0 35.0 45.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00 0.91 0.91
Ped Bike Factor
Frt 0.866 0.856 0.995 0.996
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1535 0 1736 1507 0 1752 5110 0 1543 4965 0
Flt Permitted 0.740 0.715 0.069 0.040
Satd. Flow (perm) 1352 1535 0 1306 1507 0 127 5110 0 65 4965 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 57 26 7 4
Link Speed (k/h) 50 50 60 60
Link Distance (m) 170.5 156.4 365.4 352.1
Travel Time (s) 12.3 11.3 21.9 21.1

Intersection Summary
Area Type: Other



Lanes and Geometrics
1008: Mavis Road & Sombrero Way/Courtneypark Drive West 2031
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0% 0%
Storage Length (m) 20.0 10.0 180.0 0.0 180.0 0.0 100.0 0.0
Storage Lanes 1 1 1 1 1 0 2 0
Taper Length (m) 20.0 60.0 70.0 100.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 0.97 0.91 0.91
Ped Bike Factor
Frt 0.850 0.850 0.988 0.993
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1845 1599 1770 1881 1583 1770 5046 0 3273 5005 0
Flt Permitted 0.359 0.638 0.081 0.950
Satd. Flow (perm) 656 1845 1599 1188 1881 1583 151 5046 0 3273 5005 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 62 62 13 6
Link Speed (k/h) 50 60 60 60
Link Distance (m) 167.9 174.6 318.4 224.2
Travel Time (s) 12.1 10.5 19.1 13.5

Intersection Summary
Area Type: Other
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 120.0 0.0 0.0
Storage Lanes 2 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00 0.91
Ped Bike Factor
Frt 0.982 0.850
Flt Protected 0.958
Satd. Flow (prot) 3338 1427 5136 0 0 5036
Flt Permitted 0.958
Satd. Flow (perm) 3338 1427 5136 0 0 5036
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 2 2
Link Speed (k/h) 60 60 60
Link Distance (m) 261.6 165.1 318.4
Travel Time (s) 15.7 9.9 19.1

Intersection Summary
Area Type: Other
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.6 3.6 3.6 3.6 3.6 3.6
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 120.0 0.0 0.0
Storage Lanes 2 1 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.97 1.00 1.00 0.91 0.91 1.00
Ped Bike Factor
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 3213 1538 0 4803 5085 0
Flt Permitted 0.950
Satd. Flow (perm) 3213 1538 0 4803 5085 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 3
Link Speed (k/h) 60 60 60
Link Distance (m) 230.2 330.9 166.9
Travel Time (s) 13.8 19.9 10.0

Intersection Summary
Area Type: Other
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