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1.0 INTRODUCTION 

 

LEA Consulting Ltd. (LEA) has been retained by Caledon Terra Investments to prepare a 

Transportation Impact Study (TIS) in support of a Draft Plan of Subdivision application for the 

property known as Caledon Terra (Mayfield West) in the Mayfield West Phase 2 (MW2) Secondary 

Plan Area. Figure 1.1 illustrates the Landowner Group Framework Plan (compiled draft plans) for 

MW2 with roads intersecting at right angles, which is good roadway design. The development is to 

occur within the approved Stage 1 area of the MW 2 Secondary Plan.  

 

 
Source: Glen Schnarr, March 10, 2016 

Figure 1.1: Subject Site 

 

LEA completed the development of a mesoscopic transportation model in the Aimsun traffic 

modeling software in March 2015, for the purposes of assessing the impacts of the MW2 Secondary 

Area Plan development on the surrounding road network and the Hwy10/Hwy410 interchange. The 

results of that analysis have been utilized as a supplement to the MW2 Transportation Master Plan 

(MW2 TMP), recently presented to the Town of Caledon Council. This supplemental work 

demonstrated that MW2 Stage 1 could proceed without the need for any additional road network 

improvements beyond those planned for 2031 in the MW2 TMP. The road network improvements 

prescribed in the MW2 TMP includes the planned widening of Mayfield Road from two to four 

lanes. The analysis showed that further development could also occur beyond Stage 1, with critical 

movements remaining within the planned capacity of the road network, and with a future connection 

from The Spine Road to the Hwy10/Hwy410 interchange operating well. 

The Spine Rd 

Mayfield 

Subject Site 
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Since the March 2015 analysis supplement to the MW2 TMP demonstrated that all key intersections 

in the study area surrounding MW2 operated well, the purpose of the present study is to assess in 

further detail the operations of existing and future intersections directly affected by the development 

of the Caledon Terra (Mayfield West) property. This detailed assessment will therefore focus on 

McLaughlin Road, north of Mayfield Road, and Mayfield Road east of Chinguacousy Road.  

 

The proposed development, as illustrated in Figure 1.2, will include an approximate total of 180 

single-detached residential units. 

 

 
Source: KLM Planning Partners Inc., August 9, 2016 

Figure 1.2: Proposed Draft Plan 
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2.0 EXISTING TRAFFIC CONDITIONS 

2.1 ROAD NETWORK 

 

The MW2 Secondary Plan Area is bounded by Chinguacousy Road, Mayfield Road, Hurontario 

Road/Hwy 10, and the Etobicoke Creek. These roads and the future MW2 internal road network will 

form the basis of this analysis. They are described as follows: 

 

 Mayfield Road is a regional road which has a two-lane cross-section west of Heart Lake 

Road with a posted speed of 60 km/h, and has a four-lane cross-section east of Heart Lake 

Road with a posted speed of 70 km/h; 

 McLaughlin Road, is a major arterial road under the jurisdiction of the Town of Caledon with 

a two-lane cross-section and a posted speed of 60 km/h; and 

 Chinguacousy Road is an arterial road under the jurisdiction of the Town of Caledon with a 

two-lane cross-section and a posted speed of 70 km/h. South of Wanless Drive, the road 

widens to a four-lane cross-section. 

The study area includes the following existing intersections, with the existing lane configurations 

illustrated in Figure 2.1: 

 

 Old School Road and McLaughlin Road; 

 Mayfield Road and Chinguacousy Road; and 

 Mayfield Road and McLaughlin Road. 

 
Figure 2.1: Existing Lane Configurations 
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2.2 TRANSIT 

 

The study area is currently serviced by the Brampton Transit route 24, which extends north of 

Mayfield Road on Robertson Davies Drive, and loops back south on Hurontario Street via 

Collingwood Avenue. Additionally, GO Transit operates the Orangeville-Brampton GO Bus along 

Hurontario Street/Hwy 10, with a stop at Heart Lake Town Centre. The extent of this coverage is 

illustrated in Figure 2.2. 

 

 
Figure 2.2: Existing Transit Services 

 

2.3 INTERSECTION CAPACITY ANALYSIS 

 

As part of the supplemental work to the MW2 TMP, LEA collected updated turning movement 

counts (TMC) and produced a comprehensive analysis of existing travel patterns in the extended 

study area of that study. Intersection capacity analyses at the signalized intersections within the 

extended study area of that work had demonstrated that there is some residual capacity in the study 

area road network around MW2. 

 

The 2016 traffic volumes at the intersections within the existing study area of this study are presented 

in Figure 2.3.  

MW2 Study 

Area 
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Figure 2.3: Existing Traffic Volumes 
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Intersection capacity analyses were undertaken for the signalized Chinguacousy/Mayfield and 

McLaughlin/Mayfield intersections, as the two intersections most likely to be affected by 

development of the Caledon Terra Lands, with the movements of interest (movements with either a 

volume-to-capacity (v/c) ratio of 0.85 and higher or a level of service (LOS) of D and higher) 

summarized in Table 2.1. Detailed capacity analysis outputs are provided in Appendix A. 

 

Intersection 

AM Peak Hour 

Overall 
Movement V/C Delay (s) LOS 

Queue (m) 

V/C Delay (s) LOS 50th 95th 

Chinguacousy Rd & 
Mayfield Rd 

0.57 38 D WBLTR 0.86 60 E 70 96 

McLaughlin Rd & 
Mayfield Rd 

0.32 18 B - - - - - - 

Intersection 

PM Peak Hour 

Overall 
Movement V/C Delay (s) LOS 

Queue (m) 

V/C Delay (s) LOS 50th 95th 

Chinguacousy Rd & 
Mayfield Rd 

0.56 37 D - - - - - - 

McLaughlin Rd & 
Mayfield Rd 

0.34 18 B - - - - - - 

Table 2.1: Existing Signalized Intersection LOS Summary 

 

During both the AM and PM peak hours, the Chinguacousy / Mayfield intersection operates with 

very good overall level of service (LOS) and with reserve capacity (v/c ratios of below 1.0). We note 

that the westbound approach may occasionally queue to approximately 70 meters, which is 

equivalent to approximately 10 vehicles, but these queues clear within one signal cycle. The 

McLaughlin / Mayfield intersection is observed to operate similarly, with very short overall delays.  

 

These results underscore the significant east-west movement on Mayfield Road through the study 

area as an established regional travel pattern.  
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3.0 FUTURE TRAFFIC CONDITIONS 

3.1 METHODOLOGICAL APPROACH 

 

In order to ascertain the impacts of developing the subject property, LEA investigated the operation 

of the MW2 road network under two future total development scenarios: 

 

 2017 Opening Day: corresponding with the opening day of the Caledon Terra (Mayfield 

West) property before development of the rest of MW2 Stage 1; and 

 2021 Full Build-Out of MW2 Stage 1. 

This study generally follows the methodology set out by LEA in its March 2015 Transportation 

Assessment Study: Proposed Interchange Modifications & Responses to MTO/Peel Region 

Comments, which developed a mesoscopic Aimsun traffic model to test the proposed road network 

under Stage 1 and Stage 2 development of the MW2 community, and modifications of the 

Hwy10/Hwy410 interchange. The present methodology refines the MW2 zonal system used in the 

earlier model, and expands on the trip generation assumptions.  

 

Subsequent to the Aimsun mesoscopic modeling, the key intersections most likely to be affected by 

the Caledon Terra (Mayfield West) development were analyzed in the Synchro 8 intersection 

capacity analysis software. This analysis follows the methodology of the Highway Capacity Manual 

2000, and provides microscopic assessment of operations at signalized and unsignalized 

intersections. This analysis forms the basis of our assessment of the impacts associated with the 

development of the Caledon Terra (Mayfield West) property.  

 

3.2 ROAD IMPROVEMENTS 

3.2.1 2017 Opening Day 

 

Mayfield Road is currently being widened from two to four lanes between Hurontario Street and 

McLaughlin Road, and is expected to be completed by 2017. 

 

Currently, the intersection of Chinguacousy Road and Mayfield Road does not have turning lanes. 

While the intersection capacity analysis may reveal capacity constraints on left and right-turning 

movements with this existing configuration, it is expected that the introduction of any auxiliary 

turning lanes would only be carried out as part of the completion of the planned widening of 

Mayfield Road from Mississauga Road to McLaughlin Road by 2019. 
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3.2.2 2021 Full Build-Out of MW2 Stage 1  

 

Review of planned road improvements suggests that by 2021 Mayfield Road is planned for widening 

from four to six lanes east of Hurontario Street. At the same time, widening from two to four lanes 

will continue west of McLaughlin Road to Chinguacousy Road (see Figure 3.1). 

 

  
Source: Region of Peel Funding Program, January 2015 

Figure 3.1: Planned Road Improvements 

 

The timing of an additional widening planned for Chinguacousy Road from two to four lanes 

between Wanless Drive and Mayfield Road is unknown at this time but has been assumed to be 

completed by 2021. While an Environmental Assessment (EA) process has been recommended for 

the future widening of Chinguacousy Road north of Mayfield Road to The Spine Road, no timeline 

for that study has been put forth to-date, due to uncertainty of future development on the west side of 

the road. This present analysis has therefore left out future widening of Chinguacousy Road north of 

Mayfield Road. 
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LEA’s March 2015 supplemental work to the MW2 TMP assumed that the proposed east-west  

The Spine Road through the MW2 community would terminate at an intersection with  

Hurontario Street/Hwy 10 and the Highway 410 interchange. A design concept for that intersection 

was produced (see Figure 3.2). The present analysis has been carried out under the assumption that 

this intersection would be completed by the 2021 horizon year.  

 

 
Figure 3.2: Conceptual Spine Road Intersection (2021) 
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3.3 SITE TRIP GENERATION 

3.3.1 Residential Trip Generation 

 

While consistent with LEA’s March 2015 supplemental modeling work, this present study deviates 

from the earlier methodology in that the trip generation is consistent with the trip forecasts presented 

by Paradigm Consulting in their MW2 TMP.  

 

LEA’s March 2015 analysis was based on Peel Region’s Regional EMME transportation model. That 

model uses population and employment forecasts to estimate existing and future travel demand 

across the Greater Toronto Area (GTA). The model is calibrated to the 2011 Transportation 

Tomorrow Survey (TTS) travel information data, and its replication of existing travel patterns 

throughout the GTA is well accepted by Peel Region and other public sector authorities like the 

Ontario Ministry of Transportation (MTO). It was therefore considered to be the most applicable 

model for regional transportation analysis. 

 

Paradigm’s approach to the MW2 TMP relied on trip generation rates for different land uses, as 

published by the Institute of Transportation Engineers (ITE) Trip Generation Manual. Those trip 

generation rates are based on a series of surveys conducted regularly across the United States, which 

report the number of trips generated to the size of the surveyed land use in terms of units, square 

footage, or number of employees. While they cover a broad range of different land uses and provide 

an accepted estimate of their trip generation, the ITE rates are subject to travel patterns and behaviour 

in parts of the United States with a more suburban, auto-centric character. The results of those 

surveys cover a very wide range, occasionally with very high standard deviations and relatively poor 

correlations between the size of the land use and its trip generation.  

 

In comparing the two trip forecasting methods, we found that Paradigm’s ITE approach 

overestimates the number of trips generated by MW2, when compared to LEA’s regionally-

calibrated model. Specifically, the average ITE auto trip generation rates for residential uses are 

higher than LEA’s auto trip production based on population. The trip forecasting produced for the 

MW2 TMP may therefore be an overestimation of the actual number of trips likely to be produced in 

the context of Caledon. Nonetheless, for the purposes of this analysis, we have used Paradigm’s ITE 

trip generation approach, as it represents a worst-case scenario. Furthermore, compliance with the 

MW2 TMP trip generation method will ensure closer correspondence with past and future studies 

undertaken in the MW2 context. 

 

At the same time, the Aimsun model developed by LEA is a weekday AM peak period model. In 

order to review operations in a future weekday PM peak hour, the "mirror effect" was assumed for 

the new trips generated in the afternoon compared to the morning, i.e. where the afternoon traffic 

takes the opposite route of the morning traffic.  

 

As per Paradigm’s methodology in the MW2 TMP, the trip rate from ITE Land Use Code 210 

(Single Family Detached) was used. A 5% modal split reduction was also applied, accounting for the 

typically lower auto mode split observed in Ontario. The trip generation for the Caledon Terra 

property is summarized in Table 3.1 below. 
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Land Use  
AM Peak Hour PM Peak Hour 

In Out Total In Out Total 

Single-Family Detached 
(180 units) 

Trip Rate 0.19 0.57 0.76 0.62 0.37 0.99 

New Trips 34 102 136 112 66 178 

Modal Split (5%) -2 -5 -7 -6 -3 -9 

TOTAL NEW TRIPS - 32 97 129 106 63 169 

Table 3.1: Trip Forecasts for Caledon Terra (Mayfield West)  

 

The proposed development is expected to produce a total of 129 new trips (32 in, 97 out) during the 

weekday AM peak hour, and 169 new trips (106 in, 63 out) during the weekday PM peak hour. 

3.3.2 Commercial Trip Generation for 2021 Full Build-Out Horizon 

 

Since a large commercial development (661,000 ft²) is planned under full build-out of Stage 1, 

additional volumes were added in the 2021 horizon to the volumes initially forecasted. It is assumed 

that the “mirror effect” assumption described previously underestimates travel demand in an area 

with significant commercial activities. The added trips consist of the residual trips between the 

weekday PM peak hour trip generation produced by Paradigm, and the mirrored weekday AM peak 

hour trips. These added trips are summarized in Table 3.2. They were distributed on the road 

network under the 2021 scenario according to existing turning movement volumes during the 

weekday PM peak hour. 

 
Generator In Out Total 

Shopping Centre 401 310 710 

Table 3.2: 2021 Commercial Vehicular Trips Generated – PM Peak Hour 

 

The assumptions presented above are considered to be conservative, as the trip generation may 

overestimate the forecasted travel demand, particularly during the weekday PM peak hour. This 

overestimation is nonetheless considered acceptable, as it implies assessment of a worst-case 

scenario. 

3.3.3 Zonal System 

 

The model iteration refined for this analysis was developed to assess different development scenarios 

for MW2. The model’s MW2 area was refined to 33 zones, as per Nak Design’s community plan (see 

Figure 3.3). These zones correspond to the major development blocks, as outlined by the area’s 

proposed major road network and natural features. The Caledon Terra (Mayfield West) subject 

property is herein represented partially by zones 25 and 26. 
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Source: Nak Design, August 29, 2013 

Figure 3.3: MW2 Traffic Analysis Zone System 

 

The zonal map illustrated in Figure 3.3 was prepared on August 29, 2013 utilizing the endorsed 

Framework Plan. Since then, the Framework Plan and individual draft plans have changed. However, 

the traffic zones remain consistent with that illustrated in Figure 3.3. 

  

Subject Site 
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3.4 FUTURE TOTAL TRAFFIC CONDITIONS 

3.4.1 2017 Opening Day Intersection Capacity Analysis 

The Aimsun mesoscopic analysis of the 2017 Opening Day scenario demonstrates that site traffic 

associated with the development of the Caledon Terra (Mayfield West) property will distribute 

roughly equally north and south on McLaughlin Road, ultimately destined east on Mayfield Road 

and south on Hwy 410 (see Figure 3.4). This pattern underscores the draw of regional employment 

centres in Bolton, Brampton, and Mississauga. 

 
Figure 3.4: Site Trip Assignment – 2017 Opening Day Scenario – Weekday AM Three-Hour 

Volumes 

 

The trip assignment resulting from the Aimsun Mesoscopic model suggests that impacts associated 

with the development of Caledon Terra (Mayfield West) will be localized along McLaughlin Road 

and Mayfield Road, with accesses provided via Street ‘A’/Collector Road ‘D’ and Collector Road 

‘B’. Synchro capacity analysis will therefore focus on the following intersections: 

 

 Old School Road and McLaughlin Road; 

 Mayfield Road and Chinguacousy Road; 

 Mayfield Road and McLaughlin Road; 

 Mayfield Road and Street ‘A’/Collector Road ‘D’; 

 McLaughlin Road and Collector Road ‘B’; and 

 Collector Road ‘B’ and Street ‘A’/Collector Road ‘D’. 
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The lane configurations and traffic volumes at the above-noted intersections under opening day 

conditions are illustrated in Figure 3.5 and Figure 3.6, respectively. 

 

 
Figure 3.5: 2017 Opening Day Lane Configuration 

 



Draft Plan of Subdivision, Caledon Terra Investments (Mayfield West) 
Transportation Impact Study  15 

   

  

October 2016   17161/200  

 
Figure 3.6: 2017 Opening Day Traffic Volumes 
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An intersection capacity analysis was completed for future traffic conditions under the 2017 Opening 

Day scenario for the AM and PM peak hours, with the movements of interest (movements with either 

a v/c ratio of 0.85 and higher or a LOS of D and higher) for the signalized and unsignalized 

intersections summarized in Table 3.3 and Table 3.4, respectively. Detailed outputs are provided in 

Appendix B. 

 

Intersection 

Weekday AM Peak Hour 

V/C Delay (s) LOS Movement V/C Delay (s) LOS 
Queue (m) 

50th 95th 

Chinguacousy Rd & Mayfield 0.70 33 C WBLTR 0.85 41 D 84 157 

McLaughlin Rd & Mayfield 0.58 92 F SBT 1.59 327 F ~157 #220 

McLaughlin Rd &  
Collector Road B 

0.18 10 A - - - - - - 

Collector Road D/Street A & 
Mayfield 

0.46 19 B - - - - - - 

Intersection 

Weekday PM Peak Hour 

V/C Delay (s) LOS Movement V/C Delay (s) LOS 
Queue (m) 

50th 95th 

Chinguacousy Rd & Mayfield 0.70 35 C - - - - - - 

McLaughlin Rd & Mayfield 0.42 26 C 
WBR 0.24 59 E 29 50 

SBT 0.77 64 E 38 #65 

McLaughlin Rd &  
Collector Road B 

0.24 5 A - - - - - - 

Collector Road D/Street A & 
Mayfield 

0.44 11 B - - - - - - 

Table 3.3: 2017 Opening Day Signalized Intersection LOS Summary 

 

Intersection Movement of Interest 
AM Peak Hour 

Flow Rate 
(vph) 

Capacity 
(vph) 

Control 
Delay (s) 

95th Queue 
(m) 

V/C LOS 

McLaughlin Rd &  
Old School Rd 

EBLTR 176 232 57 41 0.76 F 

WBLTR 139 265 33 21 0.52 D 

Table 3.4: 2017 Opening Day Unsignalized Intersection LOS Summary 

 

The analysis demonstrates that all signalized intersections are expected to operate at good to 

acceptable LOS under the opening day traffic conditions during the AM and PM peak hours with 

minimal delays with the exception of the southbound through-left movement at the 

Mayfield/McLaughlin intersection in the AM peak hour.  

 

All unsignalized intersections are also expected to operate at good to acceptable LOS under the 

opening day traffic conditions during the AM and PM peak hours with minimal delays with the 

exception of the eastbound approach at the Old School Road/McLaughlin intersection in the AM 

peak hour. The eastbound approach is expected to experience slightly longer delays. 
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3.4.2 2017 Opening Day Recommended Intersection Improvements 

 

In order to improve operations at the Mayfield/McLaughlin signalized intersection in the AM peak 

hour, we recommend optimizing the signal timing plan, which will significantly enhance future 

operations as shown in Table 3.5. Detailed outputs are provided in Appendix C. 

 

Intersection 

Weekday AM Peak Hour 

V/C Delay (s) LOS Movement V/C Delay (s) LOS 
Queue (m) 

50th 95th 

McLaughlin Rd & Mayfield 0.58 36 D 
WBR 0.11 106 F 22 40 

SBT 0.88 49 D 97 136 

Table 3.5: 2017 Signalized Intersection LOS Summary – With Improvements 

 

3.4.3 2017 Opening Day Sensitivity Analysis Intersection Capacity Analysis 

 

According to the Region’s capital works program, Mayfield Road is scheduled to be widened from 

two to four lanes by 2017 and from four to six lanes by 2021. However, the Region is considering 

moving directly from two to six lanes by 2021, as discussed during the August 3, 2016 meeting, of 

which minutes are provided in Appendix D.  

 

In light of this information, a sensitivity analysis was conducted to examine the impact of delaying 

the Mayfield Road lane widening project to 2021, with the reassigned traffic volumes provided in 

Figure 3.7.  

 

The results of the intersection capacity analysis for the signalized and unsignalized intersections are 

provided in Table 3.6 and Table 3.7, respectively, with the movements of interest (movements with 

either a v/c ratio of 0.85 and higher or a LOS of D and higher). Detailed outputs are provided in 

Appendix E. 
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Intersection 

Weekday AM Peak Hour 

V/C Delay (s) LOS Movement V/C Delay (s) LOS 
Queue (m) 

50th 95th 

Chinguacousy Rd & Mayfield 0.70 34 C - - - - - - 

McLaughlin Rd & Mayfield 0.53 82 F SBTL 1.48 280 F ~142 #204 

McLaughlin Rd &  
Collector Road B 

0.21 10 A - - - - - - 

Collector Road D/Street A & 
Mayfield 

0.41 19 B - - - - - - 

Intersection 

Weekday PM Peak Hour 

V/C Delay (s) LOS Movement V/C Delay (s) LOS 
Queue (m) 

50th 95th 

Chinguacousy Rd & Mayfield 0.71 34 C - - - - - - 

McLaughlin Rd & Mayfield 0.37 27 C 
WBR 0.21 63 E 30 51 

SBTL 0.76 63 E 36 #60 

McLaughlin Rd &  
Collector Road B 

0.24 5 A - - - - - - 

Collector Road D/Street A & 
Mayfield 

0.39 11 B - - - - - - 

Table 3.6: 2017 Opening Day Sensitivity Analysis Signalized Intersection LOS Summary 

 

Intersection Movement of Interest 
AM Peak Hour 

Flow Rate 
(vph) 

Capacity 
(vph) 

Control 
Delay (s) 

95th Queue 
(m) 

V/C LOS 

McLaughlin Rd & Old 
School Rd 

EBLTR 226 227 105 70 1.00 F 

WBLTR 149 235 43 29 0.63 E 

Table 3.7: 2017 Opening Day Sensitivity Analysis Unsignalized Intersection LOS Summary 

 

The analysis demonstrates that the delay in widening Mayfield Road will have minimal impact on the 

traffic operations for the intersections within the study area as compared to the operations in  

Section 3.4.1. The southbound through-left movement at the Mayfield/McLaughlin intersection will 

continue to operate over capacity; however, the recommended improvements provided in  

Section 3.4.2 will alleviate capacity issues at this intersection. 
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Figure 3.7: 2017 Opening Day Sensitivity Analysis Traffic Volumes 
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3.4.4 2021 Full Build-Out of MW2 Stage 1 Intersection Capacity Analysis 

Under the 2021 Full Build-Out scenario, Aimsun mesoscopic traffic modeling demonstrates that the 

travel patterns observed under the 2017 scenario will persist, with some redistribution through MW2. 

Specifically, a higher proportion of trips destined to Hwy 410 will increasingly use The Spine Road 

through MW2, where previously they routed north via Old School Road (see Figure 3.8).  

 
Figure 3.8: Site Trip Assignment – 2021 Full Build-Out Scenario – Weekday AM Three-Hour 

Volumes 

 

Based on the trip assignment illustrated above, the Synchro intersection capacity analysis for this 

scenario will assess operations at the following intersections: 

 

 Old School Road and McLaughlin Road; 

 Mayfield Road and Chinguacousy Road; 

 Mayfield Road and McLaughlin Road; 

 Mayfield Road and Hurontario Street; 

 Mayfield Road and Robertson Davies Drive; 

 Mayfield Road and Street ‘A’ / Collector Road ‘D’; 

 McLaughlin Road and Collector Road ‘B’; and 

 Collector Road ‘B’ and Street ‘A’ / Collector Road ‘D’. 
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The lane configurations and traffic volumes at the above-noted intersections under full build-out 

conditions are illustrated in Figure 3.9 and Figure 3.10, respectively. 

 

 
Figure 3.9: 2021 Full Build-Out Lane Configurations 
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Figure 3.10: 2021 Full Build-Out Traffic Volumes 
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An intersection capacity analysis was completed for future traffic conditions under the  

Full Build-Out scenario for the AM and PM peak hours, with the movements of interest (movements 

with either a v/c ratio of 0.85 and higher or a LOS of D and higher) for the signalized and 

unsignalized intersections summarized in Table 3.8 and Table 3.9, respectively. Detailed capacity 

analysis outputs can be found in Appendix F. 

 

Intersection 

Weekday AM Peak Hour 

V/C 
Delay 

(s) 
LOS Movement V/C 

Delay 
(s) 

LOS 
Queue (m) 

50th 95th 

Chinguacousy Rd & Mayfield  0.47 27 C - - - - - - 

McLaughlin Rd & Mayfield 0.93 41 D 

EBT 0.91 38 D 128 #160 

NBR 0.76 68 E 28 #70 

SBL 1.03 72 E 139 #190 

Hurontario St & Mayfield 0.77 29 C SBL 0.57 74 E 18 29 

McLaughlin Rd & Collector Road B 0.13 6 A - - - - - - 

Street A & Mayfield 0.54 17 B NBL 0.38 68 E 2 8 

Robertson Davies Dr & Mayfield 0.87 24 C 
EBT 0.89 19 B 224 m239 

NBTR 0.85 69 E 54 #97 

Intersection 

Weekday PM Peak Hour 

V/C 
Delay 

(s) 
LOS Movement V/C 

Delay 
(s) 

LOS 
Queue (m) 

50th 95th 

Chinguacousy Rd & Mayfield 0.74 37 D SBLTR 0.89 52 D 105 #181 

McLaughlin Rd & Mayfield 0.63 21 C - - - - - - 

Hurontario St & Mayfield 1.41 271 F 

EBL 0.89 49 D ~47 #108 

WBT 1.73 372 F ~342 #384 

SBL 3.74 1308 F ~104 #137 

SBR 0.94 63 E 90 #185 

McLaughlin Rd & Collector Road B 0.13 4 A - - - - - - 

Street A & Mayfield 0.41 15 B - - - - - - 

Robertson Davies Dr & Mayfield 0.90 8 A EBL 0.95 103 F 16 m#52 

Table 3.8: 2021 Full Build-Out Signalized Intersection LOS Summary 

 

The analysis demonstrates that traffic associated with the development of the Caledon Terra 

(Mayfield West) property will be well accommodated on the road network. All signalized 

intersections are expected to operate at good to acceptable LOS under full build-out traffic conditions 

during the AM and PM peak hours with the exception of the Mayfield/McLaughlin intersection in the 

AM peak hour and Hurontario/Mayfield in the PM peak hour, which is the result of the development 

of the rest of the MW2 area. 

 

Analysis of operations at the unsignalized intersection of Old School/McLaughlin revealed 

operational issues with future traffic volumes, presented in Table 3.9, which is the result of increased 

north-south through, and east-west left turning volumes as a result of the development of MW2. 
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Intersection 
Movement of 

Interest 

AM Peak Hour 

Flow Rate 
(vph) 

Capacity 
(vph) 

Control 
Delay (s) 

95th 
Queue (m) 

V/C LOS 

McLaughlin Rd &  
Old School Rd 

EBLTR 0 0 Err Err No Capacity Error F 

WBLTR  0 Err Err No Capacity Error F 

Intersection 
Movement of 

Interest 

PM Peak Hour 

Flow Rate 
(vph) 

Capacity 
(vph) 

Control 
Delay (s) 

95th 
Queue (m) 

V/C LOS 

McLaughlin Rd &  
Old School Rd 

EBLTR 137 289 28 18 0.47 D 

WBLTR 704 287 691 431 2.45 F 

Table 3.9: 2021 Full Build-Out Unsignalized Intersection LOS Summary 

 

To improve operations at the three above-noted intersections under full build-out traffic conditions, 

intersection improvements have been recommended and their impacts have been analysed in  

Section 3.4.5 below. 

3.4.5 2021 Full Build-Out Recommended Intersection Improvements 

 

In order to accommodate the traffic volumes associated with the MW2 development, the following 

intersection improvements (illustrated in Figure 3.11) are recommended: 

 

 McLaughlin Road and Mayfield Road: 

o Signal timing improvement – optimize splits for the AM peak hour to allow for more 

green time for the north-south approach. 

 Hurontario Street and Mayfield Road: 

o Three through lanes, and single exclusive right and left turn lanes for the westbound 

approach; and 

o Signal timing improvement – change the southbound right turn movement from 

“Perm” to “pm+ov”. 

 McLaughlin Road and Old School Road: 

o Exclusive left turn and shared through-right lanes for the eastbound and westbound 

approaches; 

o Shared through-right lanes for the northbound and southbound approaches; and 

o Two-way-left-turn lane along McLaughlin Road for this particular intersection to 

allow for two stage left turns from the east and west approaches. 

The westbound approach of the Hurontario/Mayfield intersection is currently operating with two 

through lanes and a double left-turn lane. However, the traffic volumes for the westbound left turn 

movement is less than 250 in both AM and PM peak hours but the westbound through movement is 

almost 2,000 vehicles in the PM peak hour (see Figure 3.10). It would be more effective to utilize 

the second left turn lane as a through lane to accommodate the westbound through traffic during the 

PM peak hour. 

 

The above-mentioned recommended intersection improvements will significantly enhance future 

operations as shown in Table 3.10 (signalized intersections) and Table 3.11 (unsignalized 

intersections). Detailed outputs are provided in Appendix G.  
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Figure 3.11: 2021 Full Build-Out – With Improvements – Lane Configuration 

 

Intersection 

Weekday AM Peak Hour 

V/C Delay (s) LOS Movement V/C Delay (s) LOS 
Queue (m) 

50th 95th 

McLaughlin Rd &  
Mayfield Rd 

0.93 38 D 

EBT 0.93 40 D 129 #159 

NBR 0.81 73 E 32 #77 

SBL 0.96 52 D 132 #179 

Intersection 

Weekday PM Peak Hour 

V/C Delay (s) LOS Movement V/C Delay (s) LOS 
Queue (m) 

50th 95th 

Hurontario St &  
Mayfield Rd 

1.07 71 E 

EBL 1.05 105 F ~33 #101 

WBT 1.11 98 F ~182 #212 

NBT 0.91 66 E 73 #104 

SBL 0.98 87 F 57 #91 

SBR 0.99 66 E 128 #219 

Table 3.10: 2021 Signalized Intersection LOS Summary – With Improvements 

 

Intersection 
Movement of 

Interest 

AM Peak Hour 

Flow Rate 
(vph) 

Capacity 
(vph) 

Control 
Delay (s) 

95th 
Queue (m) 

V/C LOS 

McLaughlin Rd &  
Old School Rd 

EBL 66 126 61 19 0.52 F 

EBTR 124 172 67 34 0.72 F 

WBL 4 114 38 1 0.04 E 

WBTR 99 243 30 14 0.41 D 

Intersection 
Movement of 

Interest 

AM Peak Hour 

Flow Rate 
(vph) 

Capacity 
(vph) 

Control 
Delay (s) 

95th 
Queue (m) 

V/C LOS 

McLaughlin Rd &  
Old School Rd 

WBL 369 408 56 73 0.90 F 

Table 3.11: 2021 Unsignalized Intersection LOS Summary – With Improvements 

 

The recommended improvements will significantly enhance operations at the respective signalized 

and unsignalized intersections, with all movements operating with more capacity and shorter delays. 

However, the Hurontario/Mayfield intersection will continue to operate with some capacity 

constraints at the east-west approaches, which is common along a major corridor in a fully developed 

area. 
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4.0 RECOMMENDATIONS 

 

The following section provides recommendations based on information found in the typical 

standards, MW2 TMP and the Town’s Zoning By-law 2006-50. 

4.1 ROAD GEOMETRY – INTERNAL ROAD NETWORK 

 

The Aimsun models produced for this analysis are flexible enough that actual road and intersection 

geometry can be replicated to some extent. While a number of new intersections and planned 

improvements to existing intersections have been modelled, it is not the scope of this analysis to 

provide their detailed design. Standard lane widths and turning lane tapers were used in the models, 

the focus of the analysis being exerted at a large scale.  

 

As part of its scope, the MW2 TMP has broadly addressed the location of new streets and their lane 

configurations, traffic calming measures to be implemented with new street construction, and a 

number of active transportation facilities and infrastructure. The MW2 TMP thus addressed Phases 1 

and 2 of the Municipal Class Environmental Assessment (MCEA) process. The MW2 TMP 

identified the need for subsequent MCEA to be undertaken for the construction of The Spine Road, 

and the widening of McLaughlin Road. Additional details such as sections and profiles will be 

addressed as part of these more detailed undertakings, and will inform later construction efforts.  

 

The proposed draft plan includes residential units with driveway access along the collector roadways. 

In our professional opinion, driveways along a collector roadway with low volumes such as Collector 

Road ‘D’/Street ‘A’ and Collector Road ‘B’ will not adversely impact traffic operations along the 

roadway or create any potential conflicts. The following general road design elements are 

recommended for collector roadways, which is applicable to Collector Road ‘D’/Street ‘A’ and 

Collector Road ‘B’ within the Caledon Terra (Mayfield West) property: 

 

 Two-lane roadways – one lane per direction; 

 Exclusive left-turn lanes at arterial intersections – 3.0 meters with provision for a 2.0 meter 

median island; and 

 1.5 meter wide bike lanes or a 1.5 meter widening to accommodate cycling facilities such as 

on-road bike lanes or shared lanes. 

The following general road design elements are recommended for local roadways, which is 

applicable to Streets ‘2’, ‘3’, ‘4’ and ‘5’ within the Caledon Terra (Mayfield West) property: 

 

 Two-lane roadways – one lane per direction; 

 1.5 meter sidewalks; and 

 No provision for cycling facilities. 

The recommended lane configurations for the internal road network are illustrated in Figure 4.1. 
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Figure 4.1: Future Internal Lane Configuration 



Draft Plan of Subdivision, Caledon Terra Investments (Mayfield West) 
Transportation Impact Study  28 

   

  

October 2016 17161/200  

4.2 PARKING 

 

Parking standards and requirements were reviewed as part of the MW2 TMP and a parking strategy 

was developed to support the proposed parking requirements. The proposed parking requirements 

were based on the examination and comparison of recommended requirements in other jurisdictions 

as well as the suggested parking rates contained within the ITE Parking Generation Manual.  

Table 4.1 compares the parking requirements from the existing Town of Caledon Zoning By-law 

2006-50 and the minimum requirements proposed in the MW2 TMP. 

 

Land Use Description 
Existing Town of Caledon  

Zoning By-law 2006-50 
TMP Proposed Minimum Parking Standard 

Detached and  
Semi-Detached 2.00 spaces per unit, plus an additional 0.25 

visitor spaces per unit for townhomes 

2.00 spaces per dwelling unit 

Street Townhomes 
2.00 spaces per dwelling unit and 

2.00 on-street spaces per dwelling unit 

Multiple Family: 
Bachelor/1 Bedroom 

 
2+ Bedrooms 

 
Visitor Parking 

1.50 spaces per unit plus 0.25 visitor spaces 
per unit to be provided in a designated visitor 

area 

 
1.00 space per dwelling unit 

 
1.50 spaces per dwelling unit 

 
0.25 spaces per dwelling unit to be provided 
in a designated on-site visitor parking area 

Source: MW2 TMP, October 2015 

Table 4.1: Proposed Minimum Parking Standards for Residential Uses 

 

The proposed development includes 180 single-detached residential units. The required parking for is 

summarized in Table 4.2. 

 

Use Units Parking Rate 
Required Number of  

Parking Spaces 

Single Detached 180 2.0 360 

Total Overall Parking Requirement 360 

Table 4.2: Required Minimum Parking Requirement for the Proposed Development 

 

Based on the proposed parking standards extracted from the MW2 TMP, the proposed development 

would be required to provide a total of 360 parking spaces that can be satisfied with a garage and the 

driveway space behind the garage for the two spaces per unit requirement. 

4.3 TRAFFIC CALMING 

 

Applicable traffic calming and management measures discussed in the MW2 TMP are summarized in 

Table 4.3. The location where traffic calming and management measures are to be applied is 

dependent on appropriate context and objective of implementation. Implementation objectives 

discussed in the MW2 TMP include – reducing vehicular speeds, discouraging through traffic, 

minimizing conflict between street users and improving the neighbourhood environment. One 

example of where traffic calming measures can be implemented is near a school zone, with the 

objective of reducing vehicle speed. 
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Source: MW2 TMP, December 2015 

Table 4.3: Applicability of Traffic Calming and Management Measures 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

 

The Caledon Terra (Mayfield West) property, located west of the Collector Road ‘D’/Collector Road 

‘B’ intersection, has been analyzed based on the development of 180 single-detached residential 

units. 

 

Under existing conditions, all signalized and unsignalized intersections in the study area are currently 

operating with very good overall LOS and reserve capacity during both weekday AM and PM peak 

hours, with very short overall delays. 

 

Overall, the proposed development is expected to produce a total of 129 new trips (32 in, 97 out) 

during the weekday AM peak hour, and 169 new trips (106 in, 63 out) during the weekday PM peak 

hour. 

 

The analyses of future traffic associated with the development of the Caledon Terra (Mayfield West) 

property demonstrates that under the 2017 Opening Day and 2021 Full Build-Out scenario, the key 

intersections most affected by site traffic will operate at acceptable levels of service during both the 

weekday AM and PM peak hours.  

 

A sensitivity analysis was conducted to analyze the impact of the delay of the Mayfield Road lane 

widening on traffic operations under the 2017 Opening Day scenario, which was determined to be 

minimal. 

 

By 2021, Mayfield Road will be widened to six lanes west of Hurontario Street. The regional growth 

will quickly use up the increased capacity which is a trend already visible under existing conditions. 

The further development of MW2 Stage 1 will therefore be met with some capacity constraints on 

eastbound and westbound movements on Mayfield Road in particular, with indirect impacts to 

movements to and from MW2. In spite of this, the analysis demonstrates that the traffic associated 

with the development of the Caledon Terra Lands will have minimal impact on the surrounding road 

network. The site traffic will be accommodated on the road network throughout the development of 

MW2 Stage 1. The only recommendations are the addition of turning lanes at the Old 

School/McLaughlin intersection and the conversion of one westbound left turn lane into a through 

lane at the Hurontario/Mayfield intersection. 



 

APPENDIX A 

 

Intersection Capacity Analysis- Existing Traffic Conditions 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 16 67 0 0 128 0 0 68 0 213 60 1
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 16 67 0 0 128 0 0 68 0 213 60 1
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 618 554 60 588 555 68 61 68
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 618 554 60 588 555 68 61 68
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 94 82 100 100 66 100 100 86
cM capacity (veh/h) 266 379 1005 326 379 995 1542 1533

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 83 128 68 274
Volume Left 16 0 0 213
Volume Right 0 0 0 1
cSH 350 379 1542 1533
Volume to Capacity 0.24 0.34 0.00 0.14
Queue Length 95th (m) 6.9 11.1 0.0 3.7
Control Delay (s) 18.4 19.3 0.0 6.3
Lane LOS C C A
Approach Delay (s) 18.4 19.3 0.0 6.3
Approach LOS C C

Intersection Summary
Average Delay 10.3
Intersection Capacity Utilization 42.8% ICU Level of Service A
Analysis Period (min) 15

Queues Existing Traffic Conditions
7: Chinguacousy Rd & Mayfield AM Peak Hour

F:\17161\Traffic\Synchro\EX 2016\2016 AM.syn Synchro 8 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBT
Lane Configurations
Volume (vph) 56 309 94 317 85 175 28
Lane Group Flow (vph) 0 395 0 414 0 295 165
Turn Type Perm NA Perm NA Perm NA NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2
Detector Phase 4 4 8 8 2 2 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 25.6 25.6 25.6 25.6 25.6 25.6 25.6
Total Split (s) 75.7 75.7 75.7 75.7 44.3 44.3 44.3
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9%
Yellow Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.6 5.6 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min C-Min Max Max Max
v/c Ratio 0.70 0.86 0.36 0.18
Control Delay 36.6 58.6 20.4 5.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 36.6 58.6 20.4 5.6
Queue Length 50th (m) 76.6 69.5 38.3 3.1
Queue Length 95th (m) 89.1 96.4 74.6 17.3
Internal Link Dist (m) 999.3 1373.7 1019.2 908.6
Turn Bay Length (m)
Base Capacity (vph) 865 738 815 902
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 0.46 0.56 0.36 0.18

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated

Splits and Phases:     7: Chinguacousy Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 56 309 30 94 317 3 85 175 35 0 28 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.98 0.89
Flt Protected 0.99 0.99 0.99 1.00
Satd. Flow (prot) 1696 1693 1768 1589
Flt Permitted 0.86 0.74 0.86 1.00
Satd. Flow (perm) 1477 1265 1542 1589
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 56 309 30 94 317 3 85 175 35 0 28 137
RTOR Reduction (vph) 0 4 0 0 1 0 0 3 0 0 65 0
Lane Group Flow (vph) 0 391 0 0 413 0 0 292 0 0 100 0
Heavy Vehicles (%) 33% 8% 5% 12% 12% 20% 4% 6% 6% 6% 4% 8%
Turn Type Perm NA Perm NA Perm NA NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 44.6 44.6 62.2 62.2
Effective Green, g (s) 45.6 45.6 63.2 63.2
Actuated g/C Ratio 0.38 0.38 0.53 0.53
Clearance Time (s) 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 561 480 812 836
v/s Ratio Prot 0.06
v/s Ratio Perm 0.26 c0.33 c0.19
v/c Ratio 0.70 0.86 0.36 0.12
Uniform Delay, d1 31.4 34.3 16.6 14.3
Progression Factor 1.00 1.24 1.00 1.00
Incremental Delay, d2 7.0 17.8 1.2 0.3
Delay (s) 38.4 60.2 17.8 14.6
Level of Service D E B B
Approach Delay (s) 38.4 60.2 17.8 14.6
Approach LOS D E B B

Intersection Summary
HCM 2000 Control Delay 37.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.2
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

Queues Existing Traffic Conditions
8: McLaughlin Rd & Mayfield AM Peak Hour
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 2 414 47 385 10 58 109 13 44
Lane Group Flow (vph) 2 450 47 396 0 68 109 0 57
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Detector Phase 4 4 8 8 2 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 88.0 88.0 88.0 88.0 32.0 32.0 32.0 32.0 32.0
Total Split (%) 73.3% 73.3% 73.3% 73.3% 26.7% 26.7% 26.7% 26.7% 26.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max C-Max None None None None None
v/c Ratio 0.00 0.31 0.06 0.27 0.42 0.46 0.38
Control Delay 5.5 11.5 6.4 8.3 58.7 15.5 57.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.5 11.5 6.4 8.3 58.7 15.5 57.5
Queue Length 50th (m) 0.2 78.1 3.0 27.1 15.4 0.0 12.9
Queue Length 95th (m) m0.0 98.7 10.9 68.4 28.9 16.3 25.5
Internal Link Dist (m) 1373.7 866.8 1234.6 475.2
Turn Bay Length (m) 60.0 60.0 30.0
Base Capacity (vph) 770 1468 753 1478 405 431 380
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.00 0.31 0.06 0.27 0.17 0.25 0.15

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     8: McLaughlin Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 2 414 36 47 385 11 10 58 109 13 44 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.85 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00 0.99
Satd. Flow (prot) 1690 1775 1755 1787 1893 1543 1836
Flt Permitted 0.52 1.00 0.49 1.00 0.94 1.00 0.91
Satd. Flow (perm) 932 1775 911 1787 1801 1543 1689
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 2 414 36 47 385 11 10 58 109 13 44 0
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 99 0 0 0
Lane Group Flow (vph) 2 449 0 47 395 0 0 68 10 0 57 0
Heavy Vehicles (%) 8% 7% 6% 4% 7% 8% 5% 0% 5% 5% 3% 8%
Bus Blockages (#/hr) 0 0 2 0 0 2 0 0 2 0 0 2
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6 6
Actuated Green, G (s) 98.2 98.2 98.2 98.2 9.8 9.8 9.8
Effective Green, g (s) 99.2 99.2 99.2 99.2 10.8 10.8 10.8
Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.09 0.09 0.09
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 770 1467 753 1477 162 138 152
v/s Ratio Prot c0.25 0.22
v/s Ratio Perm 0.00 0.05 c0.04 0.01 0.03
v/c Ratio 0.00 0.31 0.06 0.27 0.42 0.07 0.38
Uniform Delay, d1 1.8 2.4 1.9 2.3 51.6 50.0 51.4
Progression Factor 2.32 4.18 2.67 3.06 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.5 0.2 0.4 1.8 0.2 1.6
Delay (s) 4.2 10.6 5.2 7.5 53.4 50.2 53.0
Level of Service A B A A D D D
Approach Delay (s) 10.6 7.3 51.4 53.0
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 17.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 50.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing Traffic Conditions
2: McLaughlin Rd & Old School Rd PM Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 1 128 0 0 67 213 0 60 0 0 68 16
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 1 128 0 0 67 213 0 60 0 0 68 16
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 382 136 76 200 144 60 84 60
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 382 136 76 200 144 60 84 60
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 83 100 100 91 79 100 100
cM capacity (veh/h) 423 755 985 660 747 1005 1513 1544

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 129 280 60 84
Volume Left 1 0 0 0
Volume Right 0 213 0 16
cSH 750 929 1513 1544
Volume to Capacity 0.17 0.30 0.00 0.00
Queue Length 95th (m) 4.7 9.7 0.0 0.0
Control Delay (s) 10.8 10.5 0.0 0.0
Lane LOS B B
Approach Delay (s) 10.8 10.5 0.0 0.0
Approach LOS B B

Intersection Summary
Average Delay 7.9
Intersection Capacity Utilization 27.9% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 84 296 45 331 15 23 5 225
Lane Group Flow (vph) 0 459 0 376 0 114 0 323
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6
Total Split (s) 88.0 88.0 88.0 88.0 32.0 32.0 32.0 32.0
Total Split (%) 73.3% 73.3% 73.3% 73.3% 26.7% 26.7% 26.7% 26.7%
Yellow Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.6 5.6 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min C-Min Max Max Max Max
v/c Ratio 0.77 0.57 0.14 0.38
Control Delay 35.9 51.6 9.9 23.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 35.9 51.6 9.9 23.5
Queue Length 50th (m) 87.8 90.0 4.6 44.0
Queue Length 95th (m) 93.5 78.4 19.1 87.7
Internal Link Dist (m) 999.3 1373.7 1019.2 908.6
Turn Bay Length (m)
Base Capacity (vph) 952 1060 790 851
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 0.48 0.35 0.14 0.38

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated

Splits and Phases:     7: Chinguacousy Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 84 296 79 45 331 0 15 23 76 5 225 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.98 1.00 0.91 0.96
Flt Protected 0.99 0.99 0.99 1.00
Satd. Flow (prot) 1659 1705 1643 1754
Flt Permitted 0.82 0.90 0.94 1.00
Satd. Flow (perm) 1378 1543 1558 1750
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 84 296 79 45 331 0 15 23 76 5 225 93
RTOR Reduction (vph) 0 12 0 0 0 0 0 39 0 0 8 0
Lane Group Flow (vph) 0 448 0 0 376 0 0 75 0 0 315 0
Heavy Vehicles (%) 33% 8% 5% 12% 12% 20% 4% 6% 6% 6% 4% 8%
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) 50.0 50.0 56.8 56.8
Effective Green, g (s) 51.0 51.0 57.8 57.8
Actuated g/C Ratio 0.42 0.42 0.48 0.48
Clearance Time (s) 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 585 655 750 842
v/s Ratio Prot
v/s Ratio Perm c0.32 0.24 0.05 c0.18
v/c Ratio 0.76 0.57 0.10 0.37
Uniform Delay, d1 29.4 26.2 16.9 19.7
Progression Factor 1.00 1.94 1.00 1.00
Incremental Delay, d2 9.2 3.5 0.3 1.3
Delay (s) 38.6 54.5 17.2 20.9
Level of Service D D B C
Approach Delay (s) 38.6 54.5 17.2 20.9
Approach LOS D D B C

Intersection Summary
HCM 2000 Control Delay 36.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.2
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR ø7
Lane Configurations
Volume (vph) 395 170 404 18 39 46 6 86 3
Lane Group Flow (vph) 409 170 416 0 57 46 0 92 3
Turn Type NA pm+pt NA Perm NA Perm Perm NA Perm
Protected Phases 4 3 8 2 6 7
Permitted Phases 8 2 2 6 6
Detector Phase 4 3 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 10.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 7.0
Total Split (s) 71.0 23.0 87.0 26.0 26.0 26.0 26.0 26.0 26.0 7.0
Total Split (%) 59.2% 19.2% 72.5% 21.7% 21.7% 21.7% 21.7% 21.7% 21.7% 6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0
All-Red Time (s) 2.0 0.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 3.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Max None C-Max None None None None None None None
v/c Ratio 0.32 0.21 0.29 0.34 0.19 0.49 0.01
Control Delay 8.6 10.3 14.7 54.4 2.4 59.2 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.6 10.3 14.7 54.4 2.4 59.2 0.0
Queue Length 50th (m) 54.6 27.0 80.2 12.7 0.0 20.8 0.0
Queue Length 95th (m) 82.7 48.6 106.9 25.0 1.0 36.1 0.0
Internal Link Dist (m) 1373.7 866.8 1234.6 159.7
Turn Bay Length (m) 85.0 80.0
Base Capacity (vph) 1279 874 1456 288 345 319 337
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.19 0.29 0.20 0.13 0.29 0.01

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated

Splits and Phases:     8: McLaughlin Rd & Mayfield

HCM Signalized Intersection Capacity Analysis Existing Traffic Conditions
8: McLaughlin Rd & Mayfield PM Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 395 14 170 404 12 18 39 46 6 86 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 3.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.98 1.00 1.00 1.00
Satd. Flow (prot) 1787 1755 1787 1862 1543 1857 1500
Flt Permitted 1.00 0.48 1.00 0.87 1.00 0.98 1.00
Satd. Flow (perm) 1787 877 1787 1649 1543 1823 1500
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 0 395 14 170 404 12 18 39 46 6 86 3
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 41 0 0 3
Lane Group Flow (vph) 0 408 0 170 415 0 0 57 5 0 92 0
Heavy Vehicles (%) 8% 7% 6% 4% 7% 8% 5% 0% 5% 5% 3% 8%
Bus Blockages (#/hr) 0 0 2 0 0 2 0 0 2 0 0 2
Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 2 2 6 6
Actuated Green, G (s) 84.9 96.7 96.7 11.3 11.3 11.3 11.3
Effective Green, g (s) 85.9 97.7 97.7 12.3 12.3 12.3 12.3
Actuated g/C Ratio 0.72 0.81 0.81 0.10 0.10 0.10 0.10
Clearance Time (s) 6.0 4.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1279 778 1454 169 158 186 153
v/s Ratio Prot c0.23 0.02 c0.23
v/s Ratio Perm 0.16 0.03 0.00 c0.05 0.00
v/c Ratio 0.32 0.22 0.29 0.34 0.03 0.49 0.00
Uniform Delay, d1 6.3 2.6 2.7 50.1 48.5 50.9 48.3
Progression Factor 1.14 4.41 4.72 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.1 0.5 1.2 0.1 2.1 0.0
Delay (s) 7.8 11.7 13.2 51.2 48.6 53.0 48.3
Level of Service A B B D D D D
Approach Delay (s) 7.8 12.8 50.0 52.8
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 17.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 52.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis 2017 Opening Day Horizon
2: McLaughlin Rd & Old School Rd AM Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 48 128 0 12 125 2 0 183 48 217 113 13
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 48 128 0 12 125 2 0 183 48 217 113 13
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 825 784 120 824 767 207 126 231
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 825 784 120 824 767 207 126 231
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 71 53 100 93 55 100 100 84
cM capacity (veh/h) 167 272 932 163 278 833 1460 1337

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 176 139 231 343
Volume Left 48 12 0 217
Volume Right 0 2 48 13
cSH 232 265 1460 1337
Volume to Capacity 0.76 0.52 0.00 0.16
Queue Length 95th (m) 40.6 21.4 0.0 4.4
Control Delay (s) 56.9 32.7 0.0 5.7
Lane LOS F D A
Approach Delay (s) 56.9 32.7 0.0 5.7
Approach LOS F D

Intersection Summary
Average Delay 18.6
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15

Queues 2017 Opening Day Horizon
7: Chinguacousy Rd & Mayfield AM Peak Hour

F:\17161\Traffic\Synchro\FT 2017\2017 FT AM.syn Synchro 8 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 95 385 128 368 82 194 35 35
Lane Group Flow (vph) 0 497 0 510 0 347 0 216
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6
Total Split (s) 75.7 75.7 75.7 75.7 44.3 44.3 44.3 44.3
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.6 5.6 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min C-Min Max Max Max Max
v/c Ratio 0.75 0.85 0.53 0.32
Control Delay 31.5 39.5 31.8 16.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 31.5 39.5 31.8 16.9
Queue Length 50th (m) 88.8 84.4 59.8 18.7
Queue Length 95th (m) 108.5 156.9 102.9 43.2
Internal Link Dist (m) 999.3 987.4 1019.2 908.6
Turn Bay Length (m)
Base Capacity (vph) 788 714 649 667
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 0.63 0.71 0.53 0.32

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated

Splits and Phases:     7: Chinguacousy Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 95 385 17 128 368 14 82 194 71 35 35 146
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 0.91
Flt Protected 0.99 0.99 0.99 0.99
Satd. Flow (prot) 1681 1684 1750 1618
Flt Permitted 0.79 0.72 0.87 0.90
Satd. Flow (perm) 1348 1221 1539 1469
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 95 385 17 128 368 14 82 194 71 35 35 146
RTOR Reduction (vph) 0 2 0 0 1 0 0 6 0 0 54 0
Lane Group Flow (vph) 0 495 0 0 509 0 0 341 0 0 162 0
Heavy Vehicles (%) 33% 8% 5% 12% 12% 20% 4% 6% 6% 6% 4% 8%
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) 57.6 57.6 49.2 49.2
Effective Green, g (s) 58.6 58.6 50.2 50.2
Actuated g/C Ratio 0.49 0.49 0.42 0.42
Clearance Time (s) 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 658 596 643 614
v/s Ratio Prot
v/s Ratio Perm 0.37 c0.42 c0.22 0.11
v/c Ratio 0.75 0.85 0.53 0.26
Uniform Delay, d1 24.8 26.9 26.1 22.8
Progression Factor 1.00 0.98 1.00 1.00
Incremental Delay, d2 7.8 14.1 3.1 1.1
Delay (s) 32.6 40.5 29.2 23.9
Level of Service C D C C
Approach Delay (s) 32.6 40.5 29.2 23.9
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 33.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.2
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

Queues 2017 Opening Day Horizon
8: McLaughlin Rd & Mayfield AM Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 607 56 38 362 165 8 58 174 394 73 1
Lane Group Flow (vph) 1 607 56 38 362 165 0 66 174 0 467 1
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 88.0 88.0 88.0 88.0 88.0 88.0 32.0 32.0 32.0 32.0 32.0 32.0
Total Split (%) 73.3% 73.3% 73.3% 73.3% 73.3% 73.3% 26.7% 26.7% 26.7% 26.7% 26.7% 26.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None None None
v/c Ratio 0.00 0.26 0.05 0.07 0.15 0.15 0.32 0.36 1.59 0.00
Control Delay 8.0 10.8 3.2 12.0 10.8 5.5 44.1 7.8 312.8 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.0 10.8 3.2 12.0 10.8 5.5 44.1 7.8 312.8 0.0
Queue Length 50th (m) 0.1 38.8 1.8 3.0 15.8 3.8 13.1 0.0 ~156.6 0.0
Queue Length 95th (m) m0.0 40.2 5.1 10.4 31.9 21.8 26.6 17.6 #219.8 0.0
Internal Link Dist (m) 72.5 866.8 1234.6 159.7
Turn Bay Length (m) 60.0 60.0 60.0 60.0 30.0 30.0
Base Capacity (vph) 659 2359 1074 520 2359 1088 204 482 294 358
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 0.00 0.26 0.05 0.07 0.15 0.15 0.32 0.36 1.59 0.00

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
~    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.

Splits and Phases:     8: McLaughlin Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 607 56 38 362 165 8 58 174 394 73 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 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 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.99 1.00 0.96 1.00
Satd. Flow (prot) 1690 3411 1528 1755 3411 1500 1898 1543 1761 1500
Flt Permitted 0.54 1.00 1.00 0.41 1.00 1.00 0.48 1.00 0.71 1.00
Satd. Flow (perm) 953 3411 1528 752 3411 1500 911 1543 1310 1500
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1 607 56 38 362 165 8 58 174 394 73 1
RTOR Reduction (vph) 0 0 17 0 0 51 0 0 135 0 0 1
Lane Group Flow (vph) 1 607 39 38 362 114 0 66 39 0 467 0
Heavy Vehicles (%) 8% 7% 6% 4% 7% 8% 5% 0% 5% 5% 3% 8%
Bus Blockages (#/hr) 0 0 2 0 0 2 0 0 2 0 0 2
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 82.0 82.0 82.0 82.0 82.0 82.0 26.0 26.0 26.0 26.0
Effective Green, g (s) 83.0 83.0 83.0 83.0 83.0 83.0 27.0 27.0 27.0 27.0
Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.69 0.69 0.22 0.22 0.22 0.22
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 659 2359 1056 520 2359 1037 204 347 294 337
v/s Ratio Prot c0.18 0.11
v/s Ratio Perm 0.00 0.03 0.05 0.08 0.07 0.03 c0.36 0.00
v/c Ratio 0.00 0.26 0.04 0.07 0.15 0.11 0.32 0.11 1.59 0.00
Uniform Delay, d1 5.7 6.9 5.9 6.0 6.4 6.2 38.9 37.0 46.5 36.0
Progression Factor 1.42 1.51 2.01 1.90 1.66 5.62 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.2 0.1 0.3 0.1 0.2 0.9 0.1 280.4 0.0
Delay (s) 8.1 10.7 11.8 11.7 10.7 34.9 39.8 37.1 326.9 36.0
Level of Service A B B B B C D D F D
Approach Delay (s) 10.8 17.8 37.9 326.3
Approach LOS B B D F

Intersection Summary
HCM 2000 Control Delay 92.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2017 Opening Day Horizon
20: Collector Road D/Street A & Collector Road B AM Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 38 47 10 12 5 24 38 4 28 67 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 38 47 10 12 5 24 38 4 28 67 0

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total (vph) 0 85 10 17 24 42 28 67
Volume Left (vph) 0 0 10 0 24 0 28 0
Volume Right (vph) 0 47 0 5 0 4 0 0
Hadj (s) 0.00 -0.35 0.53 -0.17 0.53 -0.03 0.53 0.03
Departure Headway (s) 4.9 4.6 5.5 4.8 5.4 4.8 5.4 4.9
Degree Utilization, x 0.00 0.11 0.02 0.02 0.04 0.06 0.04 0.09
Capacity (veh/h) 723 756 625 717 646 721 647 716
Control Delay (s) 6.7 6.9 7.4 6.7 7.4 6.9 7.4 7.1
Approach Delay (s) 6.9 7.0 7.1 7.2
Approach LOS A A A A

Intersection Summary
Delay 7.1
Level of Service A
Intersection Capacity Utilization 22.1% ICU Level of Service A
Analysis Period (min) 15



Queues 2017 Opening Day Horizon
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F:\17161\Traffic\Synchro\FT 2017\2017 FT AM.syn Synchro 8 Report
26/09/2016 Page 7

Lane Group EBL EBT NBL NBT SBT ø8
Lane Configurations
Volume (vph) 93 0 29 140 84
Lane Group Flow (vph) 93 183 29 140 125
Turn Type Perm NA Perm NA NA
Protected Phases 4 2 6 8
Permitted Phases 4 2
Detector Phase 4 4 2 2 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None C-Max C-Max C-Max None
v/c Ratio 0.30 0.18 0.04 0.12 0.11
Control Delay 16.2 0.4 5.1 5.2 4.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 16.2 0.4 5.1 5.2 4.5
Queue Length 50th (m) 6.1 0.0 0.8 3.8 2.5
Queue Length 95th (m) 13.0 0.0 3.4 10.3 9.2
Internal Link Dist (m) 139.8 291.5 261.3
Turn Bay Length (m) 20.0 20.0
Base Capacity (vph) 550 1126 806 1191 1148
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.17 0.16 0.04 0.12 0.11

Intersection Summary
Cycle Length: 44
Actuated Cycle Length: 44
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated

Splits and Phases:     21: McLaughlin Rd & Collector Road B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 93 0 183 0 0 0 29 140 0 0 84 41
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 1601 1789 1883 1791
Flt Permitted 0.76 1.00 0.68 1.00 1.00
Satd. Flow (perm) 1426 1601 1275 1883 1791
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 93 0 183 0 0 0 29 140 0 0 84 41
RTOR Reduction (vph) 0 148 0 0 0 0 0 0 0 0 17 0
Lane Group Flow (vph) 93 35 0 0 0 0 29 140 0 0 108 0
Turn Type Perm NA Perm Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 7.4 7.4 24.6 24.6 24.6
Effective Green, g (s) 8.4 8.4 25.6 25.6 25.6
Actuated g/C Ratio 0.19 0.19 0.58 0.58 0.58
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 272 305 741 1095 1042
v/s Ratio Prot 0.02 c0.07 0.06
v/s Ratio Perm c0.07 0.02
v/c Ratio 0.34 0.11 0.04 0.13 0.10
Uniform Delay, d1 15.4 14.7 3.9 4.2 4.1
Progression Factor 1.00 1.00 0.88 0.88 1.00
Incremental Delay, d2 0.8 0.2 0.1 0.2 0.2
Delay (s) 16.2 14.9 3.6 3.9 4.3
Level of Service B B A A A
Approach Delay (s) 15.3 0.0 3.8 4.3
Approach LOS B A A A

Intersection Summary
HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.18
Actuated Cycle Length (s) 44.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 34.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues 2017 Opening Day Horizon
24: Collector Road D/Street A & Mayfield AM Peak Hour
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 85 516 1 368 1 1 90 0
Lane Group Flow (vph) 94 573 1 416 1 71 100 140
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 22.0 10.0 22.0 10.0 22.0 10.0 22.0
Total Split (s) 30.0 57.0 10.0 37.0 10.0 24.0 29.0 43.0
Total Split (%) 25.0% 47.5% 8.3% 30.8% 8.3% 20.0% 24.2% 35.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.15 0.43 0.00 0.36 0.01 0.42 0.39 0.19
Control Delay 5.8 8.4 8.0 15.8 35.0 20.0 43.7 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.8 8.4 8.0 15.8 35.0 20.0 43.7 0.6
Queue Length 50th (m) 4.5 36.3 0.1 55.1 0.2 0.2 20.2 0.0
Queue Length 95th (m) m10.9 82.7 m0.3 105.3 1.6 14.0 32.8 0.0
Internal Link Dist (m) 987.4 265.7 116.7 292.5
Turn Bay Length (m) 60.0 60.0
Base Capacity (vph) 776 1334 547 1156 142 313 374 873
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 0.12 0.43 0.00 0.36 0.01 0.23 0.27 0.16

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 70 (58%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     24: Collector Road D/Street A & Mayfield

HCM Signalized Intersection Capacity Analysis 2017 Opening Day Horizon
24: Collector Road D/Street A & Mayfield AM Peak Hour

F:\17161\Traffic\Synchro\FT 2017\2017 FT AM.syn Synchro 8 Report
26/09/2016 Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 85 516 0 1 368 6 1 1 63 90 0 126
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 1883 1789 1879 1789 1605 1789 1601
Flt Permitted 0.41 1.00 0.39 1.00 0.67 1.00 0.48 1.00
Satd. Flow (perm) 775 1883 731 1879 1257 1605 898 1601
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 94 573 0 1 409 7 1 1 70 100 0 140
RTOR Reduction (vph) 0 0 0 0 0 0 0 64 0 0 116 0
Lane Group Flow (vph) 94 573 0 1 416 0 1 7 0 100 24 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 81.6 74.5 69.2 68.1 10.0 9.2 26.4 19.6
Effective Green, g (s) 82.6 75.5 71.2 69.1 12.0 10.2 27.4 20.6
Actuated g/C Ratio 0.69 0.63 0.59 0.58 0.10 0.08 0.23 0.17
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 605 1184 452 1081 133 136 295 274
v/s Ratio Prot c0.01 c0.30 0.00 0.22 0.00 0.00 c0.03 0.02
v/s Ratio Perm 0.10 0.00 0.00 c0.04
v/c Ratio 0.16 0.48 0.00 0.38 0.01 0.05 0.34 0.09
Uniform Delay, d1 7.2 11.9 10.3 13.9 48.6 50.5 38.0 41.8
Progression Factor 0.88 0.77 1.17 1.13 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.3 0.0 1.0 0.0 0.2 0.7 0.1
Delay (s) 6.4 10.4 12.0 16.6 48.6 50.6 38.6 41.9
Level of Service A B B B D D D D
Approach Delay (s) 9.9 16.6 50.6 40.6
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 19.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 54.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 13 125 0 48 128 217 0 113 12 2 183 48
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 13 125 0 48 128 217 0 113 12 2 183 48
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 611 336 207 392 354 119 231 125
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 611 336 207 392 354 119 231 125
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 95 79 100 90 78 77 100 100
cM capacity (veh/h) 257 584 833 473 570 933 1337 1462

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 138 393 125 233
Volume Left 13 48 0 2
Volume Right 0 217 12 48
cSH 522 704 1337 1462
Volume to Capacity 0.26 0.56 0.00 0.00
Queue Length 95th (m) 8.0 26.5 0.0 0.0
Control Delay (s) 14.4 16.4 0.0 0.1
Lane LOS B C A
Approach Delay (s) 14.4 16.4 0.0 0.1
Approach LOS B C

Intersection Summary
Average Delay 9.5
Intersection Capacity Utilization 53.3% ICU Level of Service A
Analysis Period (min) 15

Queues 2017 Opening Day Horizon
7: Chinguacousy Rd & Mayfield PM Peak Hour
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 90 344 92 412 8 28 25 249
Lane Group Flow (vph) 0 511 0 531 0 139 0 432
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6
Total Split (s) 88.0 88.0 88.0 88.0 32.0 32.0 32.0 32.0
Total Split (%) 73.3% 73.3% 73.3% 73.3% 26.7% 26.7% 26.7% 26.7%
Yellow Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.6 5.6 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min C-Min Max Max Max Max
v/c Ratio 0.73 0.75 0.20 0.64
Control Delay 26.8 40.5 11.4 36.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 26.8 40.5 11.4 36.7
Queue Length 50th (m) 86.8 106.6 5.2 77.8
Queue Length 95th (m) 83.5 131.0 23.4 #169.0
Internal Link Dist (m) 999.3 983.8 1019.2 908.6
Turn Bay Length (m)
Base Capacity (vph) 935 949 685 677
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 0.55 0.56 0.20 0.64

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     7: Chinguacousy Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 90 344 77 92 412 27 8 28 103 25 249 158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.98 0.99 0.90 0.95
Flt Protected 0.99 0.99 1.00 1.00
Satd. Flow (prot) 1666 1683 1628 1725
Flt Permitted 0.81 0.81 0.97 0.98
Satd. Flow (perm) 1354 1380 1588 1692
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 90 344 77 92 412 27 8 28 103 25 249 158
RTOR Reduction (vph) 0 8 0 0 2 0 0 63 0 0 13 0
Lane Group Flow (vph) 0 503 0 0 529 0 0 76 0 0 419 0
Heavy Vehicles (%) 33% 8% 5% 12% 12% 20% 4% 6% 6% 6% 4% 8%
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) 60.7 60.7 46.1 46.1
Effective Green, g (s) 61.7 61.7 47.1 47.1
Actuated g/C Ratio 0.51 0.51 0.39 0.39
Clearance Time (s) 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 696 709 623 664
v/s Ratio Prot
v/s Ratio Perm 0.37 c0.38 0.05 c0.25
v/c Ratio 0.72 0.75 0.12 0.63
Uniform Delay, d1 22.5 23.0 23.3 29.4
Progression Factor 1.00 1.60 1.00 1.00
Incremental Delay, d2 6.4 6.4 0.4 4.5
Delay (s) 28.9 43.0 23.7 33.9
Level of Service C D C C
Approach Delay (s) 28.9 43.0 23.7 33.9
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 34.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.2
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

Queues 2017 Opening Day Horizon
8: McLaughlin Rd & Mayfield PM Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 371 11 271 592 358 28 65 37 83 86 2
Lane Group Flow (vph) 1 371 11 271 592 358 0 93 37 0 169 2
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 7.0 22.0 22.0 10.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 7.0 71.0 71.0 23.0 87.0 87.0 26.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 5.8% 59.2% 59.2% 19.2% 72.5% 72.5% 21.7% 21.7% 21.7% 21.7% 21.7% 21.7%
Yellow Time (s) 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 0.0 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 2.0 5.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
v/c Ratio 0.00 0.17 0.01 0.33 0.23 0.29 0.44 0.12 0.77 0.01
Control Delay 1.0 2.6 0.0 11.5 12.3 7.7 51.9 0.8 70.8 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.0 2.6 0.0 11.5 12.3 7.7 51.9 0.8 70.8 0.0
Queue Length 50th (m) 0.0 3.5 0.0 38.0 44.8 28.9 19.7 0.0 37.9 0.0
Queue Length 95th (m) m0.1 5.3 0.0 55.0 60.2 49.6 36.0 0.0 #64.6 0.0
Internal Link Dist (m) 79.0 866.8 1234.6 159.7
Turn Bay Length (m) 60.0 60.0 60.0 60.0 30.0 30.0
Base Capacity (vph) 587 2185 1011 869 2560 1215 242 345 250 337
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 0.00 0.17 0.01 0.31 0.23 0.29 0.38 0.11 0.68 0.01

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
#    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.

Splits and Phases:     8: McLaughlin Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 371 11 271 592 358 28 65 37 83 86 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.0 5.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 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 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.99 1.00 0.98 1.00
Satd. Flow (prot) 1690 3411 1528 1755 3411 1500 1865 1543 1803 1500
Flt Permitted 0.43 1.00 1.00 0.51 1.00 1.00 0.73 1.00 0.77 1.00
Satd. Flow (perm) 762 3411 1528 941 3411 1500 1387 1543 1430 1500
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1 371 11 271 592 358 28 65 37 83 86 2
RTOR Reduction (vph) 0 0 4 0 0 96 0 0 31 0 0 2
Lane Group Flow (vph) 1 371 7 271 592 262 0 93 6 0 169 0
Heavy Vehicles (%) 8% 7% 6% 4% 7% 8% 5% 0% 5% 5% 3% 8%
Bus Blockages (#/hr) 0 0 2 0 0 2 0 0 2 0 0 2
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 76.7 75.9 75.9 90.5 86.7 86.7 17.5 17.5 17.5 17.5
Effective Green, g (s) 78.7 76.9 76.9 91.5 87.7 87.7 18.5 18.5 18.5 18.5
Actuated g/C Ratio 0.66 0.64 0.64 0.76 0.73 0.73 0.15 0.15 0.15 0.15
Clearance Time (s) 3.0 6.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 513 2185 979 796 2492 1096 213 237 220 231
v/s Ratio Prot 0.00 0.11 c0.03 0.17
v/s Ratio Perm 0.00 0.00 c0.23 0.17 0.07 0.00 c0.12 0.00
v/c Ratio 0.00 0.17 0.01 0.34 0.24 0.24 0.44 0.02 0.77 0.00
Uniform Delay, d1 7.1 8.7 7.8 4.1 5.3 5.3 46.0 43.1 48.7 42.9
Progression Factor 0.33 0.26 1.00 2.72 2.40 11.16 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.2 0.0 0.3 0.2 0.5 1.4 0.0 14.8 0.0
Delay (s) 2.3 2.5 7.8 11.3 12.8 59.3 47.5 43.1 63.5 42.9
Level of Service A A A B B E D D E D
Approach Delay (s) 2.6 26.1 46.2 63.3
Approach LOS A C D E

Intersection Summary
HCM 2000 Control Delay 26.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 52.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2017 Opening Day Horizon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 12 24 4 38 28 47 67 10 5 38 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 12 24 4 38 28 47 67 10 5 38 0

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total (vph) 0 36 4 66 47 77 5 38
Volume Left (vph) 0 0 4 0 47 0 5 0
Volume Right (vph) 0 24 0 28 0 10 0 0
Hadj (s) 0.00 -0.43 0.53 -0.26 0.53 -0.06 0.53 0.03
Departure Headway (s) 5.0 4.5 5.5 4.7 5.3 4.7 5.4 4.9
Degree Utilization, x 0.00 0.05 0.01 0.09 0.07 0.10 0.01 0.05
Capacity (veh/h) 716 758 630 739 656 737 642 710
Control Delay (s) 6.8 6.5 7.3 6.9 7.5 7.1 7.2 7.0
Approach Delay (s) 6.5 6.9 7.2 7.0
Approach LOS A A A A

Intersection Summary
Delay 7.0
Level of Service A
Intersection Capacity Utilization 19.6% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT NBL NBT SBT ø8
Lane Configurations
Volume (vph) 41 0 183 84 140
Lane Group Flow (vph) 41 29 183 84 233
Turn Type Perm NA Perm NA NA
Protected Phases 4 2 6 8
Permitted Phases 4 2
Detector Phase 4 4 2 2 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None C-Max C-Max C-Max None
v/c Ratio 0.16 0.03 0.21 0.06 0.17
Control Delay 16.2 0.1 5.1 4.1 3.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 16.2 0.1 5.1 4.1 3.1
Queue Length 50th (m) 2.7 0.0 5.4 2.2 3.9
Queue Length 95th (m) 8.0 0.0 14.5 6.4 11.6
Internal Link Dist (m) 139.8 291.5 261.3
Turn Bay Length (m) 20.0 20.0
Base Capacity (vph) 550 1039 861 1404 1343
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.07 0.03 0.21 0.06 0.17

Intersection Summary
Cycle Length: 44
Actuated Cycle Length: 44
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated

Splits and Phases:     21: McLaughlin Rd & Collector Road B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 41 0 29 0 0 0 183 84 0 0 140 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 1601 1789 1883 1771
Flt Permitted 0.76 1.00 0.61 1.00 1.00
Satd. Flow (perm) 1426 1601 1155 1883 1771
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 41 0 29 0 0 0 183 84 0 0 140 93
RTOR Reduction (vph) 0 25 0 0 0 0 0 0 0 0 32 0
Lane Group Flow (vph) 41 4 0 0 0 0 183 84 0 0 201 0
Turn Type Perm NA Perm Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 4.6 4.6 27.4 27.4 27.4
Effective Green, g (s) 5.6 5.6 28.4 28.4 28.4
Actuated g/C Ratio 0.13 0.13 0.65 0.65 0.65
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 181 203 745 1215 1143
v/s Ratio Prot 0.00 0.04 0.11
v/s Ratio Perm c0.03 c0.16
v/c Ratio 0.23 0.02 0.25 0.07 0.18
Uniform Delay, d1 17.3 16.8 3.3 2.9 3.1
Progression Factor 1.00 1.00 1.00 0.99 1.00
Incremental Delay, d2 0.6 0.0 0.8 0.1 0.3
Delay (s) 17.9 16.8 4.1 3.0 3.5
Level of Service B B A A A
Approach Delay (s) 17.5 0.0 3.7 3.5
Approach LOS B A A A

Intersection Summary
HCM 2000 Control Delay 5.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 44.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 39.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBT SBL SBT
Lane Configurations
Volume (vph) 126 368 63 516 0 6 1
Lane Group Flow (vph) 140 410 70 673 1 7 95
Turn Type pm+pt NA pm+pt NA NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 6
Detector Phase 7 4 3 8 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 22.0 10.0 22.0 22.0 22.0 22.0
Total Split (s) 25.0 65.0 25.0 65.0 30.0 30.0 30.0
Total Split (%) 20.8% 54.2% 20.8% 54.2% 25.0% 25.0% 25.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None
v/c Ratio 0.23 0.28 0.09 0.49 0.00 0.07 0.49
Control Delay 4.1 11.0 1.2 7.2 0.0 52.5 19.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.1 11.0 1.2 7.2 0.0 52.5 19.2
Queue Length 50th (m) 7.2 60.2 1.0 39.9 0.0 1.6 0.2
Queue Length 95th (m) m13.3 72.1 2.6 59.9 0.0 6.2 16.0
Internal Link Dist (m) 983.8 262.9 98.7 293.4
Turn Bay Length (m) 60.0 60.0
Base Capacity (vph) 733 1443 955 1365 770 297 408
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.19 0.28 0.07 0.49 0.00 0.02 0.23

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     24: Collector Road D & Mayfield

HCM Signalized Intersection Capacity Analysis 2017 Opening Day Horizon
24: Collector Road D & Mayfield PM Peak Hour

F:\17161\Traffic\Synchro\FT 2017\2017 FT PM.syn Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 126 368 1 63 516 90 0 0 1 6 1 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 1883 1789 1841 1601 1789 1604
Flt Permitted 0.34 1.00 0.51 1.00 1.00 0.76 1.00
Satd. Flow (perm) 638 1883 965 1841 1601 1426 1604
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 140 409 1 70 573 100 0 0 1 7 1 94
RTOR Reduction (vph) 0 0 0 0 3 0 0 1 0 0 88 0
Lane Group Flow (vph) 140 410 0 70 670 0 0 0 0 7 7 0
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 96.9 89.8 92.9 87.8 7.1 7.1 7.1
Effective Green, g (s) 98.9 90.8 94.9 88.8 8.1 8.1 8.1
Actuated g/C Ratio 0.82 0.76 0.79 0.74 0.07 0.07 0.07
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 603 1424 805 1362 108 96 108
v/s Ratio Prot c0.02 0.22 0.00 c0.36 0.00 0.00
v/s Ratio Perm 0.18 0.06 c0.00
v/c Ratio 0.23 0.29 0.09 0.49 0.00 0.07 0.07
Uniform Delay, d1 3.3 4.5 2.7 6.4 52.2 52.4 52.4
Progression Factor 1.86 2.13 0.55 0.87 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.5 0.0 1.3 0.0 0.3 0.3
Delay (s) 6.2 10.2 1.5 6.8 52.2 52.8 52.7
Level of Service A B A A D D D
Approach Delay (s) 9.2 6.3 52.2 52.7
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 10.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Queues 2017 Opening Day Horizon
8: McLaughlin Rd & Mayfield AM Peak Hour - With Improvements
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 607 56 38 362 165 8 58 174 394 73 1
Lane Group Flow (vph) 1 607 56 38 362 165 0 66 174 0 467 1
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None None None
v/c Ratio 0.00 0.35 0.07 0.11 0.21 0.19 0.09 0.24 0.88 0.00
Control Delay 26.0 19.8 9.2 32.8 32.4 20.5 20.3 3.6 51.4 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.0 19.8 9.2 32.8 32.4 20.5 20.3 3.6 51.4 0.0
Queue Length 50th (m) 0.1 45.1 1.6 7.8 41.2 22.1 9.2 0.0 97.2 0.0
Queue Length 95th (m) m0.5 88.6 13.1 19.0 56.6 39.9 16.8 11.9 136.2 0.0
Internal Link Dist (m) 72.5 866.8 1234.6 159.7
Turn Bay Length (m) 60.0 60.0 60.0 60.0 30.0 30.0
Base Capacity (vph) 472 1746 809 349 1746 848 826 801 600 702
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 0.00 0.35 0.07 0.11 0.21 0.19 0.08 0.22 0.78 0.00

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     8: McLaughlin Rd & Mayfield

HCM Signalized Intersection Capacity Analysis 2017 Opening Day Horizon
8: McLaughlin Rd & Mayfield AM Peak Hour - With Improvements

F:\17161\Traffic\Synchro\FT 2017\Optimized\2017 FT AM_imp.syn Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 607 56 38 362 165 8 58 174 394 73 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 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 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.99 1.00 0.96 1.00
Satd. Flow (prot) 1690 3411 1528 1755 3411 1500 1898 1543 1761 1500
Flt Permitted 0.52 1.00 1.00 0.37 1.00 1.00 0.94 1.00 0.71 1.00
Satd. Flow (perm) 923 3411 1528 683 3411 1500 1804 1543 1310 1500
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 1 607 56 38 362 165 8 58 174 394 73 1
RTOR Reduction (vph) 0 0 27 0 0 81 0 0 104 0 0 1
Lane Group Flow (vph) 1 607 29 38 362 84 0 66 70 0 467 0
Heavy Vehicles (%) 8% 7% 6% 4% 7% 8% 5% 0% 5% 5% 3% 8%
Bus Blockages (#/hr) 0 0 2 0 0 2 0 0 2 0 0 2
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 60.4 60.4 60.4 60.4 60.4 60.4 47.6 47.6 47.6 47.6
Effective Green, g (s) 61.4 61.4 61.4 61.4 61.4 61.4 48.6 48.6 48.6 48.6
Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.51 0.51 0.41 0.41 0.41 0.41
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 472 1745 781 349 1745 767 730 624 530 607
v/s Ratio Prot c0.18 0.11
v/s Ratio Perm 0.00 0.02 0.06 0.06 0.04 0.05 c0.36 0.00
v/c Ratio 0.00 0.35 0.04 0.11 0.21 0.11 0.09 0.11 0.88 0.00
Uniform Delay, d1 14.3 17.4 14.6 15.2 16.0 15.2 22.0 22.3 33.0 21.2
Progression Factor 1.47 1.03 1.86 1.76 1.86 6.99 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.5 0.1 0.6 0.3 0.3 0.1 0.1 15.7 0.0
Delay (s) 21.1 18.5 27.2 27.3 30.0 106.2 22.1 22.3 48.7 21.2
Level of Service C B C C C F C C D C
Approach Delay (s) 19.2 52.1 22.3 48.7
Approach LOS B D C D

Intersection Summary
HCM 2000 Control Delay 36.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Region of Peel August 3, 2016 Meeting Minutes Excerpt 
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Intersection Capacity Analysis – 2017 Opening Day Sensitivity 

Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HCM Unsignalized Intersection Capacity Analysis 2017 Opening Day Horizon - Sensitivity Analysis
2: McLaughlin Rd & Old School Rd AM Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 48 178 0 16 131 2 1 183 81 215 115 13
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 48 178 0 16 131 2 1 183 81 215 115 13
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 844 818 122 866 784 224 128 264
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 844 818 122 866 784 224 128 264
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 69 31 100 85 52 100 100 83
cM capacity (veh/h) 155 259 930 108 271 816 1458 1300

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 226 149 265 343
Volume Left 48 16 1 215
Volume Right 0 2 81 13
cSH 227 235 1458 1300
Volume to Capacity 1.00 0.63 0.00 0.17
Queue Length 95th (m) 69.6 29.0 0.0 4.5
Control Delay (s) 104.5 43.4 0.0 5.8
Lane LOS F E A A
Approach Delay (s) 104.5 43.4 0.0 5.8
Approach LOS F E

Intersection Summary
Average Delay 32.6
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15

Queues 2017 Opening Day Horizon - Sensitivity Analysis
7: Chinguacousy Rd & Mayfield AM Peak Hour

F:\17161\Traffic\Synchro\Sensitivity Analysis\2017 FT AM_sens.syn Synchro 8 Report
28/09/2016 Page 2

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 127 345 119 351 100 196 22 36
Lane Group Flow (vph) 0 497 0 484 0 350 0 207
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6
Total Split (s) 75.7 75.7 75.7 75.7 44.3 44.3 44.3 44.3
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.6 5.6 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min C-Min Max Max Max Max
v/c Ratio 0.84 0.79 0.56 0.29
Control Delay 38.6 34.9 32.8 13.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 38.6 34.9 32.8 13.6
Queue Length 50th (m) 94.6 78.5 61.6 13.7
Queue Length 95th (m) 119.5 149.7 106.2 35.7
Internal Link Dist (m) 999.3 987.4 1019.2 908.6
Turn Bay Length (m)
Base Capacity (vph) 712 735 629 705
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 0.70 0.66 0.56 0.29

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated

Splits and Phases:     7: Chinguacousy Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 127 345 25 119 351 14 100 196 54 22 36 149
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.98 0.90
Flt Protected 0.99 0.99 0.99 0.99
Satd. Flow (prot) 1649 1684 1759 1611
Flt Permitted 0.73 0.74 0.83 0.94
Satd. Flow (perm) 1217 1258 1489 1524
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 127 345 25 119 351 14 100 196 54 22 36 149
RTOR Reduction (vph) 0 2 0 0 1 0 0 5 0 0 66 0
Lane Group Flow (vph) 0 495 0 0 483 0 0 345 0 0 141 0
Heavy Vehicles (%) 33% 8% 5% 12% 12% 20% 4% 6% 6% 6% 4% 8%
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) 57.5 57.5 49.3 49.3
Effective Green, g (s) 58.5 58.5 50.3 50.3
Actuated g/C Ratio 0.49 0.49 0.42 0.42
Clearance Time (s) 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 593 613 624 638
v/s Ratio Prot
v/s Ratio Perm c0.41 0.38 c0.23 0.09
v/c Ratio 0.83 0.79 0.55 0.22
Uniform Delay, d1 26.6 25.6 26.4 22.3
Progression Factor 1.00 1.03 1.00 1.00
Incremental Delay, d2 13.0 9.6 3.5 0.8
Delay (s) 39.6 36.0 29.9 23.1
Level of Service D D C C
Approach Delay (s) 39.6 36.0 29.9 23.1
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 34.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.2
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

Queues 2017 Opening Day Horizon - Sensitivity Analysis
8: McLaughlin Rd & Mayfield AM Peak Hour

F:\17161\Traffic\Synchro\Sensitivity Analysis\2017 FT AM_sens.syn Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 3 515 63 41 348 136 12 62 144 354 84 7
Lane Group Flow (vph) 3 515 63 41 348 136 0 74 144 0 438 7
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 88.0 88.0 88.0 88.0 88.0 88.0 32.0 32.0 32.0 32.0 32.0 32.0
Total Split (%) 73.3% 73.3% 73.3% 73.3% 73.3% 73.3% 26.7% 26.7% 26.7% 26.7% 26.7% 26.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None None None
v/c Ratio 0.00 0.22 0.06 0.07 0.15 0.13 0.36 0.31 1.48 0.02
Control Delay 7.3 10.0 2.8 11.9 10.7 5.6 45.4 8.1 267.6 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.3 10.0 2.8 11.9 10.7 5.6 45.4 8.1 267.6 0.1
Queue Length 50th (m) 0.0 31.5 1.7 3.3 15.1 3.0 14.8 0.0 ~142.0 0.0
Queue Length 95th (m) m0.8 32.3 5.2 10.8 30.7 18.7 29.7 16.1 #203.8 0.2
Internal Link Dist (m) 72.5 866.8 1234.6 159.7
Turn Bay Length (m) 60.0 60.0 60.0 60.0 30.0 30.0
Base Capacity (vph) 668 2359 1076 578 2359 1079 203 458 296 358
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 0.00 0.22 0.06 0.07 0.15 0.13 0.36 0.31 1.48 0.02

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
~    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.

Splits and Phases:     8: McLaughlin Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 3 515 63 41 348 136 12 62 144 354 84 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 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 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.99 1.00 0.96 1.00
Satd. Flow (prot) 1690 3411 1528 1755 3411 1500 1890 1543 1765 1500
Flt Permitted 0.54 1.00 1.00 0.45 1.00 1.00 0.47 1.00 0.72 1.00
Satd. Flow (perm) 966 3411 1528 837 3411 1500 903 1543 1317 1500
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 3 515 63 41 348 136 12 62 144 354 84 7
RTOR Reduction (vph) 0 0 19 0 0 42 0 0 112 0 0 5
Lane Group Flow (vph) 3 515 44 41 348 94 0 74 32 0 438 2
Heavy Vehicles (%) 8% 7% 6% 4% 7% 8% 5% 0% 5% 5% 3% 8%
Bus Blockages (#/hr) 0 0 2 0 0 2 0 0 2 0 0 2
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 82.0 82.0 82.0 82.0 82.0 82.0 26.0 26.0 26.0 26.0
Effective Green, g (s) 83.0 83.0 83.0 83.0 83.0 83.0 27.0 27.0 27.0 27.0
Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.69 0.69 0.22 0.22 0.22 0.22
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 668 2359 1056 578 2359 1037 203 347 296 337
v/s Ratio Prot c0.15 0.10
v/s Ratio Perm 0.00 0.03 0.05 0.06 0.08 0.02 c0.33 0.00
v/c Ratio 0.00 0.22 0.04 0.07 0.15 0.09 0.36 0.09 1.48 0.00
Uniform Delay, d1 5.7 6.7 5.9 6.0 6.4 6.1 39.3 36.8 46.5 36.1
Progression Factor 1.29 1.44 1.84 1.90 1.66 5.25 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.2 0.1 0.2 0.1 0.2 1.1 0.1 233.2 0.0
Delay (s) 7.4 9.9 10.9 11.6 10.7 32.1 40.4 36.9 279.7 36.1
Level of Service A A B B B C D D F D
Approach Delay (s) 10.0 16.3 38.1 275.9
Approach LOS A B D F

Intersection Summary
HCM 2000 Control Delay 82.2 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2017 Opening Day Horizon - Sensitivity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 44 40 10 14 6 22 37 3 33 60 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 44 40 10 14 6 22 37 3 33 60 0

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total (vph) 0 84 10 20 22 40 33 60
Volume Left (vph) 0 0 10 0 22 0 33 0
Volume Right (vph) 0 40 0 6 0 3 0 0
Hadj (s) 0.00 -0.30 0.53 -0.18 0.53 -0.02 0.53 0.03
Departure Headway (s) 4.9 4.6 5.5 4.8 5.4 4.8 5.4 4.9
Degree Utilization, x 0.00 0.11 0.02 0.03 0.03 0.05 0.05 0.08
Capacity (veh/h) 725 750 627 721 646 718 646 715
Control Delay (s) 6.7 7.0 7.4 6.7 7.4 6.9 7.4 7.1
Approach Delay (s) 7.0 6.9 7.1 7.2
Approach LOS A A A A

Intersection Summary
Delay 7.1
Level of Service A
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT NBL NBT SBT ø8
Lane Configurations
Volume (vph) 116 0 28 149 85
Lane Group Flow (vph) 116 174 28 149 132
Turn Type Perm NA Perm NA NA
Protected Phases 4 2 6 8
Permitted Phases 4 2
Detector Phase 4 4 2 2 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None C-Max C-Max C-Max None
v/c Ratio 0.36 0.17 0.04 0.13 0.12
Control Delay 16.4 0.4 5.5 5.7 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 16.4 0.4 5.5 5.7 4.7
Queue Length 50th (m) 7.5 0.0 0.8 4.3 2.6
Queue Length 95th (m) 15.1 0.0 3.5 11.3 10.0
Internal Link Dist (m) 139.8 291.5 261.3
Turn Bay Length (m) 20.0 20.0
Base Capacity (vph) 550 1124 785 1165 1122
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.21 0.15 0.04 0.13 0.12

Intersection Summary
Cycle Length: 44
Actuated Cycle Length: 44
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated

Splits and Phases:     21: McLaughlin Rd & Collector Road B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 116 0 174 0 0 0 28 149 0 0 85 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 1601 1789 1883 1783
Flt Permitted 0.76 1.00 0.67 1.00 1.00
Satd. Flow (perm) 1426 1601 1267 1883 1783
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 116 0 174 0 0 0 28 149 0 0 85 47
RTOR Reduction (vph) 0 138 0 0 0 0 0 0 0 0 20 0
Lane Group Flow (vph) 116 36 0 0 0 0 28 149 0 0 112 0
Turn Type Perm NA Perm Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 8.0 8.0 24.0 24.0 24.0
Effective Green, g (s) 9.0 9.0 25.0 25.0 25.0
Actuated g/C Ratio 0.20 0.20 0.57 0.57 0.57
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 291 327 719 1069 1013
v/s Ratio Prot 0.02 c0.08 0.06
v/s Ratio Perm c0.08 0.02
v/c Ratio 0.40 0.11 0.04 0.14 0.11
Uniform Delay, d1 15.2 14.2 4.2 4.5 4.4
Progression Factor 1.00 1.00 0.89 0.88 1.00
Incremental Delay, d2 0.9 0.1 0.1 0.3 0.2
Delay (s) 16.1 14.4 3.8 4.2 4.6
Level of Service B B A A A
Approach Delay (s) 15.1 0.0 4.1 4.6
Approach LOS B A A A

Intersection Summary
HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.21
Actuated Cycle Length (s) 44.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 34.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues 2017 Opening Day Horizon - Sensitivity Analysis
24: Collector Road D/Street A & Mayfield AM Peak Hour

F:\17161\Traffic\Synchro\Sensitivity Analysis\2017 FT AM_sens.syn Synchro 8 Report
28/09/2016 Page 9

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 83 448 1 357 1 0 83 0
Lane Group Flow (vph) 92 498 1 407 1 64 92 114
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 22.0 10.0 22.0 10.0 22.0 10.0 22.0
Total Split (s) 30.0 57.0 10.0 37.0 10.0 24.0 29.0 43.0
Total Split (%) 25.0% 47.5% 8.3% 30.8% 8.3% 20.0% 24.2% 35.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.14 0.37 0.00 0.34 0.01 0.13 0.38 0.16
Control Delay 5.7 7.9 8.0 14.0 38.0 0.6 45.5 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.7 7.9 8.0 14.0 38.0 0.6 45.5 0.5
Queue Length 50th (m) 4.3 28.4 0.1 53.4 0.2 0.0 18.6 0.0
Queue Length 95th (m) m10.7 71.0 m0.3 101.1 1.7 0.0 32.2 0.0
Internal Link Dist (m) 987.4 265.7 116.7 292.5
Turn Bay Length (m) 60.0 60.0
Base Capacity (vph) 798 1359 626 1182 130 607 363 877
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 0.12 0.37 0.00 0.34 0.01 0.11 0.25 0.13

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 70 (58%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     24: Collector Road D/Street A & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 83 448 0 1 357 9 1 0 58 83 0 103
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 1883 1789 1877 1789 1601 1789 1601
Flt Permitted 0.42 1.00 0.45 1.00 0.68 1.00 0.46 1.00
Satd. Flow (perm) 799 1883 839 1877 1288 1601 866 1601
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 92 498 0 1 397 10 1 0 64 92 0 114
RTOR Reduction (vph) 0 0 0 0 0 0 0 59 0 0 96 0
Lane Group Flow (vph) 92 498 0 1 407 0 1 5 0 92 18 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 83.2 76.1 71.0 69.9 8.8 8.0 24.8 18.0
Effective Green, g (s) 84.2 77.1 73.0 70.9 10.8 9.0 25.8 19.0
Actuated g/C Ratio 0.70 0.64 0.61 0.59 0.09 0.08 0.22 0.16
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 629 1209 527 1108 123 120 276 253
v/s Ratio Prot c0.01 c0.26 0.00 0.22 0.00 0.00 c0.03 0.01
v/s Ratio Perm 0.09 0.00 0.00 c0.04
v/c Ratio 0.15 0.41 0.00 0.37 0.01 0.04 0.33 0.07
Uniform Delay, d1 6.6 10.4 9.3 12.8 49.7 51.5 39.1 43.0
Progression Factor 1.02 0.89 1.43 1.11 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.9 0.0 0.9 0.0 0.1 0.7 0.1
Delay (s) 6.8 10.2 13.4 15.2 49.7 51.6 39.8 43.1
Level of Service A B B B D D D D
Approach Delay (s) 9.7 15.2 51.6 41.6
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 18.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 13 131 1 81 178 215 0 115 16 2 183 48
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 13 131 1 81 178 215 0 115 16 2 183 48
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 638 342 207 400 358 123 231 131
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 638 342 207 400 358 123 231 131
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 94 77 100 82 69 77 100 100
cM capacity (veh/h) 226 579 833 461 568 928 1337 1454

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 145 474 131 233
Volume Left 13 81 0 2
Volume Right 1 215 16 48
cSH 509 658 1337 1454
Volume to Capacity 0.28 0.72 0.00 0.00
Queue Length 95th (m) 8.9 46.5 0.0 0.0
Control Delay (s) 14.9 23.3 0.0 0.1
Lane LOS B C A
Approach Delay (s) 14.9 23.3 0.0 0.1
Approach LOS B C

Intersection Summary
Average Delay 13.4
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period (min) 15

Queues 2017 Opening Day Horizon - Sensitivity Analysis
7: Chinguacousy Rd & Mayfield PM Peak Hour
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 92 328 70 369 12 29 25 252
Lane Group Flow (vph) 0 513 0 456 0 137 0 489
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6
Total Split (s) 88.0 88.0 88.0 88.0 32.0 32.0 32.0 32.0
Total Split (%) 73.3% 73.3% 73.3% 73.3% 26.7% 26.7% 26.7% 26.7%
Yellow Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.6 5.6 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min C-Min Max Max Max Max
v/c Ratio 0.74 0.63 0.20 0.70
Control Delay 28.1 37.3 12.8 37.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 28.1 37.3 12.8 37.4
Queue Length 50th (m) 89.0 91.4 6.7 89.1
Queue Length 95th (m) 85.3 110.4 25.3 #193.7
Internal Link Dist (m) 999.3 983.8 1019.2 908.6
Turn Bay Length (m)
Base Capacity (vph) 950 992 688 700
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 0.54 0.46 0.20 0.70

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     7: Chinguacousy Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 92 328 93 70 369 17 12 29 96 25 252 212
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.98 0.99 0.91 0.94
Flt Protected 0.99 0.99 1.00 1.00
Satd. Flow (prot) 1659 1689 1636 1705
Flt Permitted 0.82 0.85 0.95 0.98
Satd. Flow (perm) 1373 1443 1559 1676
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 92 328 93 70 369 17 12 29 96 25 252 212
RTOR Reduction (vph) 0 11 0 0 2 0 0 53 0 0 17 0
Lane Group Flow (vph) 0 502 0 0 454 0 0 84 0 0 472 0
Heavy Vehicles (%) 33% 8% 5% 12% 12% 20% 4% 6% 6% 6% 4% 8%
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) 58.9 58.9 47.9 47.9
Effective Green, g (s) 59.9 59.9 48.9 48.9
Actuated g/C Ratio 0.50 0.50 0.41 0.41
Clearance Time (s) 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 685 720 635 682
v/s Ratio Prot
v/s Ratio Perm c0.37 0.31 0.05 c0.28
v/c Ratio 0.73 0.63 0.13 0.69
Uniform Delay, d1 23.7 22.0 22.3 29.3
Progression Factor 1.00 1.64 1.00 1.00
Incremental Delay, d2 6.8 3.9 0.4 5.7
Delay (s) 30.6 39.8 22.7 35.0
Level of Service C D C D
Approach Delay (s) 30.6 39.8 22.7 35.0
Approach LOS C D C D

Intersection Summary
HCM 2000 Control Delay 33.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.2
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 8 357 17 224 502 322 31 75 40 68 92 5
Lane Group Flow (vph) 8 357 17 224 502 322 0 106 40 0 160 5
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 7.0 22.0 22.0 10.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 7.0 71.0 71.0 23.0 87.0 87.0 26.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 5.8% 59.2% 59.2% 19.2% 72.5% 72.5% 21.7% 21.7% 21.7% 21.7% 21.7% 21.7%
Yellow Time (s) 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 0.0 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 2.0 5.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
v/c Ratio 0.01 0.16 0.02 0.27 0.20 0.27 0.50 0.13 0.76 0.02
Control Delay 1.2 2.6 0.0 11.7 12.7 8.7 54.7 0.8 71.3 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.2 2.6 0.0 11.7 12.7 8.7 54.7 0.8 71.3 0.0
Queue Length 50th (m) 0.1 3.6 0.0 33.7 40.5 30.2 22.8 0.0 36.0 0.0
Queue Length 95th (m) m0.5 5.4 0.0 50.2 54.8 51.1 40.4 0.0 #60.1 0.0
Internal Link Dist (m) 79.0 866.8 1234.6 159.7
Turn Bay Length (m) 60.0 60.0 60.0 60.0 30.0 30.0
Base Capacity (vph) 646 2226 1028 881 2570 1209 243 345 243 337
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 0.01 0.16 0.02 0.25 0.20 0.27 0.44 0.12 0.66 0.01

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
#    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.

Splits and Phases:     8: McLaughlin Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 8 357 17 224 502 322 31 75 40 68 92 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.0 5.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 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 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.99 1.00 0.98 1.00
Satd. Flow (prot) 1690 3411 1528 1755 3411 1500 1866 1543 1811 1500
Flt Permitted 0.47 1.00 1.00 0.52 1.00 1.00 0.73 1.00 0.75 1.00
Satd. Flow (perm) 832 3411 1528 958 3411 1500 1389 1543 1392 1500
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 8 357 17 224 502 322 31 75 40 68 92 5
RTOR Reduction (vph) 0 0 6 0 0 86 0 0 34 0 0 4
Lane Group Flow (vph) 8 357 11 224 502 236 0 106 6 0 160 1
Heavy Vehicles (%) 8% 7% 6% 4% 7% 8% 5% 0% 5% 5% 3% 8%
Bus Blockages (#/hr) 0 0 2 0 0 2 0 0 2 0 0 2
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 78.1 77.3 77.3 90.8 87.0 87.0 17.2 17.2 17.2 17.2
Effective Green, g (s) 80.1 78.3 78.3 91.8 88.0 88.0 18.2 18.2 18.2 18.2
Actuated g/C Ratio 0.67 0.65 0.65 0.76 0.73 0.73 0.15 0.15 0.15 0.15
Clearance Time (s) 3.0 6.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 568 2225 997 802 2501 1100 210 234 211 227
v/s Ratio Prot 0.00 0.10 c0.02 0.15
v/s Ratio Perm 0.01 0.01 c0.19 0.16 0.08 0.00 c0.11 0.00
v/c Ratio 0.01 0.16 0.01 0.28 0.20 0.21 0.50 0.03 0.76 0.00
Uniform Delay, d1 6.7 8.1 7.3 3.8 5.0 5.1 46.8 43.4 48.8 43.2
Progression Factor 0.33 0.28 1.00 2.99 2.61 12.33 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.2 0.0 0.2 0.2 0.4 1.9 0.0 14.4 0.0
Delay (s) 2.2 2.4 7.3 11.7 13.2 62.9 48.7 43.4 63.2 43.2
Level of Service A A A B B E D D E D
Approach Delay (s) 2.6 28.2 47.2 62.6
Approach LOS A C D E

Intersection Summary
HCM 2000 Control Delay 27.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 14 22 3 44 33 40 60 10 6 37 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 14 22 3 44 33 40 60 10 6 37 0

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total (vph) 0 36 3 77 40 70 6 37
Volume Left (vph) 0 0 3 0 40 0 6 0
Volume Right (vph) 0 22 0 33 0 10 0 0
Hadj (s) 0.00 -0.39 0.53 -0.27 0.53 -0.07 0.53 0.03
Departure Headway (s) 4.9 4.5 5.4 4.6 5.4 4.8 5.4 4.9
Degree Utilization, x 0.00 0.05 0.00 0.10 0.06 0.09 0.01 0.05
Capacity (veh/h) 720 758 635 746 652 733 640 708
Control Delay (s) 6.7 6.6 7.3 6.9 7.5 7.0 7.3 7.0
Approach Delay (s) 6.6 7.0 7.2 7.0
Approach LOS A A A A

Intersection Summary
Delay 7.0
Level of Service A
Intersection Capacity Utilization 19.9% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT NBL NBT SBT ø8
Lane Configurations
Volume (vph) 47 0 174 85 149
Lane Group Flow (vph) 47 28 174 85 265
Turn Type Perm NA Perm NA NA
Protected Phases 4 2 6 8
Permitted Phases 4 2
Detector Phase 4 4 2 2 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None C-Max C-Max C-Max None
v/c Ratio 0.18 0.03 0.21 0.06 0.20
Control Delay 16.3 0.1 5.2 4.2 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 16.3 0.1 5.2 4.2 3.2
Queue Length 50th (m) 3.1 0.0 5.2 2.2 4.5
Queue Length 95th (m) 8.7 0.0 14.3 6.6 13.1
Internal Link Dist (m) 139.8 291.5 261.3
Turn Bay Length (m) 20.0 20.0
Base Capacity (vph) 550 1027 833 1397 1332
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.09 0.03 0.21 0.06 0.20

Intersection Summary
Cycle Length: 44
Actuated Cycle Length: 44
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated

Splits and Phases:     21: McLaughlin Rd & Collector Road B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 47 0 28 0 0 0 174 85 0 0 149 116
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 1601 1789 1883 1760
Flt Permitted 0.76 1.00 0.60 1.00 1.00
Satd. Flow (perm) 1426 1601 1122 1883 1760
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 47 0 28 0 0 0 174 85 0 0 149 116
RTOR Reduction (vph) 0 24 0 0 0 0 0 0 0 0 37 0
Lane Group Flow (vph) 47 4 0 0 0 0 174 85 0 0 228 0
Turn Type Perm NA Perm Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 4.7 4.7 27.3 27.3 27.3
Effective Green, g (s) 5.7 5.7 28.3 28.3 28.3
Actuated g/C Ratio 0.13 0.13 0.64 0.64 0.64
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 184 207 721 1211 1132
v/s Ratio Prot 0.00 0.05 0.13
v/s Ratio Perm c0.03 c0.16
v/c Ratio 0.26 0.02 0.24 0.07 0.20
Uniform Delay, d1 17.2 16.7 3.3 2.9 3.2
Progression Factor 1.00 1.00 1.00 0.99 1.00
Incremental Delay, d2 0.7 0.0 0.8 0.1 0.4
Delay (s) 18.0 16.7 4.1 3.0 3.6
Level of Service B B A A A
Approach Delay (s) 17.5 0.0 3.8 3.6
Approach LOS B A A A

Intersection Summary
HCM 2000 Control Delay 5.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 44.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 40.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBT SBL SBT
Lane Configurations
Volume (vph) 103 357 58 448 0 9 0
Lane Group Flow (vph) 114 398 64 590 1 10 92
Turn Type pm+pt NA pm+pt NA NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 6
Detector Phase 7 4 3 8 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 22.0 10.0 22.0 22.0 22.0 22.0
Total Split (s) 25.0 65.0 25.0 65.0 30.0 30.0 30.0
Total Split (%) 20.8% 54.2% 20.8% 54.2% 25.0% 25.0% 25.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None
v/c Ratio 0.17 0.27 0.08 0.43 0.00 0.11 0.16
Control Delay 3.4 10.5 1.0 5.9 0.0 55.3 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.4 10.5 1.0 5.9 0.0 55.3 0.6
Queue Length 50th (m) 5.9 59.4 0.8 34.2 0.0 2.3 0.0
Queue Length 95th (m) m9.0 66.9 1.8 51.3 0.0 7.7 0.0
Internal Link Dist (m) 983.8 262.9 98.7 293.4
Turn Bay Length (m) 60.0 60.0
Base Capacity (vph) 799 1454 970 1380 778 297 723
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.27 0.07 0.43 0.00 0.03 0.13

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     24: Collector Road D & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 103 357 1 58 448 83 0 0 1 9 0 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 1883 1789 1839 1601 1789 1601
Flt Permitted 0.39 1.00 0.52 1.00 1.00 0.76 1.00
Satd. Flow (perm) 728 1883 978 1839 1601 1426 1601
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 114 397 1 64 498 92 0 0 1 10 0 92
RTOR Reduction (vph) 0 0 0 0 3 0 0 1 0 0 86 0
Lane Group Flow (vph) 114 398 0 64 587 0 0 0 0 10 6 0
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 97.2 90.5 93.8 88.8 6.5 6.5 6.5
Effective Green, g (s) 99.2 91.5 95.8 89.8 7.5 7.5 7.5
Actuated g/C Ratio 0.83 0.76 0.80 0.75 0.06 0.06 0.06
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 669 1435 821 1376 100 89 100
v/s Ratio Prot c0.01 0.21 0.00 c0.32 0.00 0.00
v/s Ratio Perm 0.13 0.06 c0.01
v/c Ratio 0.17 0.28 0.08 0.43 0.00 0.11 0.06
Uniform Delay, d1 2.6 4.3 2.5 5.6 52.7 53.1 52.9
Progression Factor 1.87 2.21 0.50 0.86 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.4 0.0 1.0 0.0 0.6 0.2
Delay (s) 4.9 9.9 1.3 5.7 52.7 53.7 53.2
Level of Service A A A A D D D
Approach Delay (s) 8.8 5.3 52.7 53.2
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 10.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 49 103 0 36 127 1 1 384 369 232 328 9
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 49 103 0 36 127 1 1 384 369 232 328 9
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1432 1552 332 1418 1372 568 337 753
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1432 1552 332 1418 1372 568 337 753
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 0 100 0 0 100 100 73
cM capacity (veh/h) 0 83 709 0 106 522 1222 857

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 152 164 754 569
Volume Left 49 36 1 232
Volume Right 0 1 369 9
cSH 0 0 1222 857
Volume to Capacity Err Err 0.00 0.27
Queue Length 95th (m) Err Err 0.0 8.3
Control Delay (s) Err Err 0.0 6.5
Lane LOS F F A A
Approach Delay (s) Err Err 0.0 6.5
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 96.2% ICU Level of Service F
Analysis Period (min) 15

Queues 2021 Full Buildout Horizon
7: Chinguacousy Rd & Mayfield AM Peak Hour - Baseline Conditions
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 178 751 158 510 90 192 172 4 26
Lane Group Flow (vph) 178 821 158 510 90 192 172 0 268
Turn Type pm+pt NA pm+pt NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 8 2 2 6
Detector Phase 7 4 3 8 5 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 25.6 10.0 25.6 10.0 25.6 25.6 25.6 25.6
Total Split (s) 30.0 48.0 20.0 38.0 12.0 52.0 52.0 40.0 40.0
Total Split (%) 25.0% 40.0% 16.7% 31.7% 10.0% 43.3% 43.3% 33.3% 33.3%
Yellow Time (s) 4.0 4.6 4.0 4.6 4.0 4.6 4.6 4.6 4.6
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.6 5.0 5.6 5.0 5.6 5.6 5.6
Lead/Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None None
v/c Ratio 0.37 0.46 0.37 0.29 0.41 0.47 0.36 0.75
Control Delay 10.3 19.8 21.1 28.6 41.2 43.2 7.0 22.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.3 19.8 21.1 28.6 41.2 43.2 7.0 22.5
Queue Length 50th (m) 13.2 59.7 24.4 47.5 17.5 39.9 0.0 6.8
Queue Length 95th (m) 28.1 93.3 35.3 47.1 28.7 56.3 15.7 31.7
Internal Link Dist (m) 999.3 312.6 1019.2 908.6
Turn Bay Length (m) 15.0 60.0 60.0
Base Capacity (vph) 589 1783 462 1750 222 700 701 616
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 0.30 0.46 0.34 0.29 0.41 0.27 0.25 0.44

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 51 (43%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated

Splits and Phases:     7: Chinguacousy Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 178 751 70 158 510 0 90 192 172 4 26 238
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.6 5.0 5.6 5.0 5.6 5.6 5.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 1.00 0.85 0.88
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1372 3344 1630 3259 1755 1812 1541 1570
Flt Permitted 0.44 1.00 0.27 1.00 0.25 1.00 1.00 0.99
Satd. Flow (perm) 633 3344 471 3259 462 1812 1541 1559
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 178 751 70 158 510 0 90 192 172 4 26 238
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 133 0 216 0
Lane Group Flow (vph) 178 817 0 158 510 0 90 192 39 0 52 0
Heavy Vehicles (%) 33% 8% 5% 12% 12% 20% 4% 6% 6% 6% 4% 8%
Turn Type pm+pt NA pm+pt NA pm+pt NA Perm Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 74.3 62.8 75.5 63.4 25.9 25.9 25.9 10.0
Effective Green, g (s) 76.3 63.8 77.5 64.4 26.9 26.9 26.9 11.0
Actuated g/C Ratio 0.64 0.53 0.65 0.54 0.22 0.22 0.22 0.09
Clearance Time (s) 6.0 6.6 6.0 6.6 6.0 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 479 1777 430 1748 221 406 345 142
v/s Ratio Prot 0.04 c0.24 c0.04 0.16 0.04 c0.11
v/s Ratio Perm 0.20 0.20 0.05 0.03 0.03
v/c Ratio 0.37 0.46 0.37 0.29 0.41 0.47 0.11 0.36
Uniform Delay, d1 9.2 17.4 9.3 15.3 38.7 40.4 37.0 51.2
Progression Factor 1.00 1.00 2.41 1.65 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.9 0.5 0.4 1.2 0.9 0.1 1.6
Delay (s) 9.7 18.3 22.9 25.6 39.9 41.3 37.2 52.8
Level of Service A B C C D D D D
Approach Delay (s) 16.7 24.9 39.5 52.8
Approach LOS B C D D

Intersection Summary
HCM 2000 Control Delay 27.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 21.2
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

Queues 2021 Full Buildout Horizon
8: McLaughlin Rd & Mayfield AM Peak Hour - Baseline Conditions
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 37 1048 245 94 326 202 20 78 293 702 156 4
Lane Group Flow (vph) 37 1048 245 94 326 202 20 78 293 702 156 4
Turn Type Perm NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 4 3 8 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 3 8 8 2 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 10.0 22.0 22.0 22.0 22.0 22.0 10.0 22.0 22.0
Total Split (s) 46.0 46.0 46.0 13.0 59.0 59.0 22.0 22.0 22.0 39.0 61.0 61.0
Total Split (%) 38.3% 38.3% 38.3% 10.8% 49.2% 49.2% 18.3% 18.3% 18.3% 32.5% 50.8% 50.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0
Lead/Lag Lag Lag Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Min Min Min C-Max C-Min C-Min None None None Min Min Min
v/c Ratio 0.11 0.91 0.37 0.38 0.20 0.25 0.14 0.18 0.87 1.00 0.10 0.01
Control Delay 18.2 40.2 3.8 11.6 9.2 4.8 47.9 47.1 45.8 64.2 18.7 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.9 0.0 0.0
Total Delay 18.2 40.2 3.8 11.6 9.2 4.8 47.9 47.1 45.8 81.1 18.7 0.0
Queue Length 50th (m) 5.4 128.2 12.4 8.8 25.8 23.6 4.2 8.5 27.6 139.4 10.5 0.0
Queue Length 95th (m) m7.4 #159.8 2.3 17.1 34.8 44.9 11.6 15.9 #69.7 #190.2 16.7 0.0
Internal Link Dist (m) 388.2 866.8 1234.6 159.7
Turn Bay Length (m) 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0
Base Capacity (vph) 337 1165 675 248 1592 808 169 517 367 701 1653 734
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 36 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 0.11 0.90 0.36 0.38 0.20 0.25 0.12 0.15 0.80 1.06 0.09 0.01

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 113 (94%), Referenced to phase 3:WBL and 8:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    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.

Splits and Phases:     8: McLaughlin Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 37 1048 245 94 326 202 20 78 293 702 156 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
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) 1690 3411 1528 1755 3411 1500 1738 3650 1543 1738 3544 1500
Flt Permitted 0.55 1.00 1.00 0.09 1.00 1.00 0.65 1.00 1.00 0.58 1.00 1.00
Satd. Flow (perm) 987 3411 1528 170 3411 1500 1195 3650 1543 1065 3544 1500
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 37 1048 245 94 326 202 20 78 293 702 156 4
RTOR Reduction (vph) 0 0 155 0 0 108 0 0 152 0 0 2
Lane Group Flow (vph) 37 1048 90 94 326 94 20 78 141 702 156 2
Heavy Vehicles (%) 8% 7% 6% 4% 7% 8% 5% 0% 5% 5% 3% 8%
Bus Blockages (#/hr) 0 0 2 0 0 2 0 0 2 0 0 2
Turn Type Perm NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 4 3 8 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 39.4 39.4 39.4 55.0 55.0 55.0 13.4 13.4 13.4 53.0 53.0 53.0
Effective Green, g (s) 40.4 40.4 40.4 56.0 56.0 56.0 14.4 14.4 14.4 54.0 54.0 54.0
Actuated g/C Ratio 0.34 0.34 0.34 0.47 0.47 0.47 0.12 0.12 0.12 0.45 0.45 0.45
Clearance Time (s) 6.0 6.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 332 1148 514 245 1591 700 143 438 185 684 1594 675
v/s Ratio Prot c0.31 c0.04 0.10 0.02 c0.31 0.04
v/s Ratio Perm 0.04 0.06 0.14 0.06 0.02 0.09 c0.15 0.00
v/c Ratio 0.11 0.91 0.18 0.38 0.20 0.13 0.14 0.18 0.76 1.03 0.10 0.00
Uniform Delay, d1 27.4 38.1 28.1 23.3 18.9 18.2 47.3 47.5 51.1 30.7 19.0 18.2
Progression Factor 0.64 0.74 0.54 0.41 0.46 1.51 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 10.2 0.2 4.4 0.3 0.4 0.4 0.2 16.7 41.3 0.0 0.0
Delay (s) 17.6 38.4 15.4 13.9 8.9 28.0 47.7 47.7 67.9 72.0 19.0 18.2
Level of Service B D B B A C D D E E B B
Approach Delay (s) 33.6 15.9 62.8 62.2
Approach LOS C B E E

Intersection Summary
HCM 2000 Control Delay 41.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 97.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

Queues 2021 Full Buildout Horizon
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 430 1724 183 149 354 165 19 141 190 140 661 194
Lane Group Flow (vph) 430 1724 183 149 354 165 19 141 190 140 661 194
Turn Type pm+pt NA Perm Prot NA Perm Perm NA Perm Prot NA Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 4 8 2 2 6
Detector Phase 7 4 4 3 8 8 2 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 44.0 44.0 9.0 44.0 44.0 45.0 45.0 45.0 10.0 45.0 45.0
Total Split (s) 15.0 50.0 50.0 9.0 44.0 44.0 46.0 46.0 46.0 15.0 61.0 61.0
Total Split (%) 12.5% 41.7% 41.7% 7.5% 36.7% 36.7% 38.3% 38.3% 38.3% 12.5% 50.8% 50.8%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 3.0 3.0 2.0 3.0 3.0 3.0 3.0 3.0 2.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 6.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None C-Min C-Min C-Min None C-Min C-Min
v/c Ratio 0.64 0.80 0.25 0.39 0.39 0.37 0.15 0.23 0.51 0.57 0.62 0.33
Control Delay 10.0 25.0 3.0 52.0 35.9 7.0 45.1 43.6 19.5 79.9 33.6 6.0
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 10.0 25.0 3.0 52.0 35.9 7.0 45.1 43.6 19.5 79.9 33.6 6.0
Queue Length 50th (m) 25.0 126.4 5.2 17.0 33.5 0.0 4.0 15.9 11.5 18.0 48.1 1.2
Queue Length 95th (m) m51.1 170.0 m8.7 27.0 46.4 15.3 10.7 23.8 32.7 28.6 65.3 14.0
Internal Link Dist (m) 456.2 1363.3 1227.0 551.5
Turn Bay Length (m) 170.0 170.0 128.0 128.0 70.0 109.0 190.0 190.0
Base Capacity (vph) 670 2168 745 378 1050 489 241 1116 571 254 1593 779
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 0.64 0.80 0.25 0.39 0.34 0.34 0.08 0.13 0.33 0.55 0.41 0.25

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 62 (52%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     9: Hurontario St & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 430 1724 183 149 354 165 19 141 190 140 661 194
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 6.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1597 4948 1506 3079 3318 1188 1722 3349 1421 3001 3476 1471
Flt Permitted 0.41 1.00 1.00 0.95 1.00 1.00 0.40 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 690 4948 1506 3079 3318 1188 726 3349 1421 3001 3476 1471
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 430 1724 183 149 354 165 19 141 190 140 661 194
RTOR Reduction (vph) 0 0 85 0 0 120 0 0 111 0 0 135
Lane Group Flow (vph) 430 1724 98 149 354 45 19 141 79 140 661 59
Confl. Peds. (#/hr) 12 1 1 12 19 19
Heavy Vehicles (%) 14% 6% 7% 15% 10% 34% 6% 9% 10% 18% 5% 11%
Turn Type pm+pt NA Perm Prot NA Perm Perm NA Perm Prot NA Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 70.4 51.6 51.6 13.8 31.8 31.8 20.7 20.7 20.7 8.9 35.6 35.6
Effective Green, g (s) 71.4 52.6 52.6 14.8 32.8 32.8 21.7 21.7 21.7 9.9 36.6 36.6
Actuated g/C Ratio 0.60 0.44 0.44 0.12 0.27 0.27 0.18 0.18 0.18 0.08 0.31 0.31
Clearance Time (s) 6.0 7.0 7.0 5.0 7.0 7.0 7.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 664 2168 660 379 906 324 131 605 256 247 1060 448
v/s Ratio Prot c0.18 c0.35 0.05 0.11 0.04 0.05 c0.19
v/s Ratio Perm 0.20 0.06 0.04 0.03 0.06 0.04
v/c Ratio 0.65 0.80 0.15 0.39 0.39 0.14 0.15 0.23 0.31 0.57 0.62 0.13
Uniform Delay, d1 14.1 29.1 20.2 48.5 35.5 32.9 41.3 42.0 42.6 53.0 35.8 30.2
Progression Factor 0.58 0.80 0.52 1.00 1.00 1.00 1.00 1.00 1.00 1.34 0.85 1.06
Incremental Delay, d2 1.0 1.0 0.0 0.7 0.3 0.2 2.3 0.9 3.1 2.8 2.6 0.6
Delay (s) 9.2 24.3 10.5 49.1 35.8 33.1 43.7 42.9 45.7 73.7 33.2 32.7
Level of Service A C B D D C D D D E C C
Approach Delay (s) 20.5 38.1 44.5 38.8
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 29.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2021 Full Buildout Horizon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 36 7 52 33 0 7 15 214 15 2 401 10
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 36 7 52 33 0 7 15 214 15 2 401 10

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total (vph) 36 59 33 7 15 229 2 411
Volume Left (vph) 36 0 33 0 15 0 2 0
Volume Right (vph) 0 52 0 7 0 15 0 10
Hadj (s) 0.53 -0.58 0.53 -0.67 0.53 -0.01 0.53 0.02
Departure Headway (s) 6.7 5.6 6.8 5.6 5.8 5.3 5.7 5.1
Degree Utilization, x 0.07 0.09 0.06 0.01 0.02 0.33 0.00 0.59
Capacity (veh/h) 493 584 481 575 597 663 612 686
Control Delay (s) 9.0 7.9 9.0 7.4 7.7 9.7 7.5 14.0
Approach Delay (s) 8.3 8.7 9.6 14.0
Approach LOS A A A B

Intersection Summary
Delay 11.7
Level of Service B
Intersection Capacity Utilization 37.0% ICU Level of Service A
Analysis Period (min) 15



Queues 2021 Full Buildout Horizon
21: McLaughlin Rd & Collector Road B AM Peak Hour - Baseline Conditions

F:\17161\Traffic\Synchro\FT 2021\2021 FT AM.syn Synchro 8 Report
28/09/2016 Page 9

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 27 5 14 8 14 179 10 287
Lane Group Flow (vph) 27 39 14 54 14 210 10 297
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
v/c Ratio 0.11 0.13 0.06 0.17 0.02 0.08 0.01 0.11
Control Delay 16.0 8.4 15.2 8.3 3.9 2.9 4.1 3.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.0 8.4 15.2 8.3 3.9 2.9 4.1 3.4
Queue Length 50th (m) 1.8 0.3 0.9 0.5 0.3 2.2 0.3 3.9
Queue Length 95th (m) 6.2 5.5 4.0 6.6 1.7 5.1 1.5 8.3
Internal Link Dist (m) 139.8 112.0 291.5 261.3
Turn Bay Length (m) 20.0 20.0 20.0 20.0
Base Capacity (vph) 549 653 549 662 808 2642 879 2682
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 0.05 0.06 0.03 0.08 0.02 0.08 0.01 0.11

Intersection Summary
Cycle Length: 44
Actuated Cycle Length: 44
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated

Splits and Phases:     21: McLaughlin Rd & Collector Road B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 5 34 14 8 46 14 179 31 10 287 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
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 0.87 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) 1789 1637 1789 1643 1789 3499 1789 3560
Flt Permitted 0.75 1.00 0.75 1.00 0.57 1.00 0.62 1.00
Satd. Flow (perm) 1421 1637 1421 1643 1074 3499 1168 3560
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 27 5 34 14 8 46 14 179 31 10 287 10
RTOR Reduction (vph) 0 30 0 0 40 0 0 11 0 0 3 0
Lane Group Flow (vph) 27 9 0 14 14 0 14 199 0 10 294 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) 4.3 4.3 4.3 4.3 27.7 27.7 27.7 27.7
Effective Green, g (s) 5.3 5.3 5.3 5.3 28.7 28.7 28.7 28.7
Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.65 0.65 0.65 0.65
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 171 197 171 197 700 2282 761 2322
v/s Ratio Prot 0.01 0.01 0.06 c0.08
v/s Ratio Perm c0.02 0.01 0.01 0.01
v/c Ratio 0.16 0.05 0.08 0.07 0.02 0.09 0.01 0.13
Uniform Delay, d1 17.3 17.1 17.2 17.2 2.7 2.8 2.7 2.9
Progression Factor 1.00 1.00 1.00 1.00 0.94 0.91 1.00 1.00
Incremental Delay, d2 0.4 0.1 0.2 0.1 0.1 0.1 0.0 0.1
Delay (s) 17.8 17.2 17.4 17.3 2.6 2.7 2.7 3.0
Level of Service B B B B A A A A
Approach Delay (s) 17.4 17.3 2.6 3.0
Approach LOS B B A A

Intersection Summary
HCM 2000 Control Delay 5.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.13
Actuated Cycle Length (s) 44.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 28.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 245 926 3 321 9 0 189 1
Lane Group Flow (vph) 245 932 3 346 10 243 189 125
Turn Type pm+pt NA pm+pt NA Prot NA pm+pt NA
Protected Phases 7 4 3 8 5 1 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 22.0 10.0 22.0 10.0 22.0 10.0 22.0
Total Split (s) 30.0 57.0 10.0 37.0 10.0 24.0 29.0 43.0
Total Split (%) 25.0% 47.5% 8.3% 30.8% 8.3% 20.0% 24.2% 35.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.35 0.41 0.01 0.19 0.14 0.70 0.63 0.26
Control Delay 4.2 6.8 5.7 8.0 59.6 17.3 45.0 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.2 6.8 5.7 8.0 59.6 17.3 45.0 7.3
Queue Length 50th (m) 3.8 7.5 0.1 8.2 2.3 0.0 37.9 0.2
Queue Length 95th (m) 31.3 119.2 m0.6 7.3 8.0 22.6 50.7 14.3
Internal Link Dist (m) 624.9 388.2 133.9 297.5
Turn Bay Length (m) 30.0 60.0
Base Capacity (vph) 777 2278 370 1783 74 459 382 592
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 0.32 0.41 0.01 0.19 0.14 0.53 0.49 0.21

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 11 (9%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     24: Street A & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 245 926 5 3 321 25 9 0 219 189 1 124
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3575 1789 3540 1789 1601 1789 1603
Flt Permitted 0.48 1.00 0.29 1.00 0.95 1.00 0.21 1.00
Satd. Flow (perm) 902 3575 540 3540 1789 1601 399 1603
Peak-hour factor, PHF 1.00 1.00 0.90 0.90 1.00 1.00 0.90 0.90 0.90 1.00 0.90 1.00
Adj. Flow (vph) 245 926 6 3 321 25 10 0 243 189 1 124
RTOR Reduction (vph) 0 0 0 0 4 0 0 215 0 0 94 0
Lane Group Flow (vph) 245 932 0 3 342 0 10 28 0 189 31 0
Turn Type pm+pt NA pm+pt NA Prot NA pm+pt NA
Protected Phases 7 4 3 8 5 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 73.0 65.8 55.7 54.5 0.8 12.9 35.0 28.2
Effective Green, g (s) 74.0 66.8 57.7 55.5 1.8 13.9 36.0 29.2
Actuated g/C Ratio 0.62 0.56 0.48 0.46 0.02 0.12 0.30 0.24
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 656 1990 282 1637 26 185 317 390
v/s Ratio Prot c0.04 c0.26 0.00 0.10 0.01 c0.08 0.02
v/s Ratio Perm 0.19 0.00 0.02 c0.09
v/c Ratio 0.37 0.47 0.01 0.21 0.38 0.15 0.60 0.08
Uniform Delay, d1 10.5 15.9 16.3 19.2 58.6 47.7 33.9 35.0
Progression Factor 0.31 0.50 0.51 0.43 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.7 0.0 0.3 9.2 0.4 3.0 0.1
Delay (s) 3.5 8.7 8.3 8.4 67.8 48.1 36.9 35.1
Level of Service A A A A E D D D
Approach Delay (s) 7.6 8.4 48.9 36.2
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 17.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 21.0
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBT SBL SBT
Lane Configurations
Volume (vph) 109 1923 15 540 16 1 186 7
Lane Group Flow (vph) 109 1923 15 540 16 272 186 90
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 8 6
Detector Phase 4 4 8 8 8 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 10.0 28.0
Total Split (s) 76.0 76.0 76.0 76.0 76.0 28.0 16.0 44.0
Total Split (%) 63.3% 63.3% 63.3% 63.3% 63.3% 23.3% 13.3% 36.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode C-Max C-Max C-Max C-Max C-Max None None None
v/c Ratio 0.22 0.89 0.24 0.25 0.02 0.87 0.76 0.16
Control Delay 10.5 20.0 27.3 13.3 2.6 67.8 52.2 7.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.5 20.0 27.3 13.3 2.6 67.8 52.2 7.9
Queue Length 50th (m) 9.0 224.4 2.5 49.3 0.3 54.3 32.9 1.1
Queue Length 95th (m) m10.2 m238.8 m9.1 61.2 2.4 #96.7 #52.8 12.5
Internal Link Dist (m) 866.8 456.2 231.1 552.0
Turn Bay Length (m) 100.0 100.0 100.0 60.0
Base Capacity (vph) 486 2165 62 2165 1001 335 246 583
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 0.22 0.89 0.24 0.25 0.02 0.81 0.76 0.15

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 50 (42%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    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.

Splits and Phases:     67: Robertson Davies Dr & Mayfield

HCM Signalized Intersection Capacity Analysis 2021 Full Buildout Horizon
67: Robertson Davies Dr & Mayfield AM Peak Hour - Baseline Conditions

F:\17161\Traffic\Synchro\FT 2021\2021 FT AM.syn Synchro 8 Report
28/09/2016 Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 109 1923 0 15 540 16 0 1 271 186 7 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1789 3579 1601 1602 1789 1623
Flt Permitted 0.43 1.00 0.06 1.00 1.00 1.00 0.20 1.00
Satd. Flow (perm) 803 3579 104 3579 1601 1602 374 1623
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 109 1923 0 15 540 16 0 1 271 186 7 83
RTOR Reduction (vph) 0 0 0 0 0 6 0 29 0 0 57 0
Lane Group Flow (vph) 109 1923 0 15 540 10 0 243 0 186 33 0
Turn Type Perm NA Perm Perm NA Perm Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 71.6 71.6 71.6 71.6 71.6 20.4 36.4 36.4
Effective Green, g (s) 72.6 72.6 72.6 72.6 72.6 21.4 37.4 37.4
Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.60 0.18 0.31 0.31
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 485 2165 62 2165 968 285 246 505
v/s Ratio Prot c0.54 0.15 c0.15 c0.07 0.02
v/s Ratio Perm 0.14 0.14 0.01 0.17
v/c Ratio 0.22 0.89 0.24 0.25 0.01 0.85 0.76 0.07
Uniform Delay, d1 10.8 20.2 11.0 11.0 9.4 47.8 33.3 29.0
Progression Factor 0.86 0.82 1.28 1.15 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 2.4 8.8 0.3 0.0 21.2 12.4 0.1
Delay (s) 9.7 19.1 22.8 13.0 9.4 68.9 45.7 29.1
Level of Service A B C B A E D C
Approach Delay (s) 18.6 13.1 68.9 40.3
Approach LOS B B E D

Intersection Summary
HCM 2000 Control Delay 23.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 100.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 9 127 1 369 103 232 0 328 36 1 384 49
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 9 127 1 369 103 232 0 328 36 1 384 49
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1040 774 408 821 781 346 433 364
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1040 774 408 821 781 346 433 364
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 91 61 100 0 68 67 100 100
cM capacity (veh/h) 105 329 643 205 326 697 1127 1195

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 137 704 364 434
Volume Left 9 369 0 1
Volume Right 1 232 36 49
cSH 289 287 1127 1195
Volume to Capacity 0.47 2.45 0.00 0.00
Queue Length 95th (m) 18.2 431.3 0.0 0.0
Control Delay (s) 28.1 691.2 0.0 0.0
Lane LOS D F A
Approach Delay (s) 28.1 691.2 0.0 0.0
Approach LOS D F

Intersection Summary
Average Delay 299.3
Intersection Capacity Utilization 81.3% ICU Level of Service D
Analysis Period (min) 15

Queues 2021 Full Buildout Horizon
7: Chinguacousy Rd & Mayfield PM Peak Hour - Baseline Conditions
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBT
Lane Configurations
Volume (vph) 146 476 223 804 34 21 128 247
Lane Group Flow (vph) 146 560 223 807 34 21 128 544
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 2 2
Detector Phase 7 4 3 8 2 2 2 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 25.6 10.0 25.6 25.6 25.6 25.6 25.6
Total Split (s) 36.0 55.0 20.0 39.0 45.0 45.0 45.0 45.0
Total Split (%) 30.0% 45.8% 16.7% 32.5% 37.5% 37.5% 37.5% 37.5%
Yellow Time (s) 4.0 4.6 4.0 4.6 4.6 4.6 4.6 4.6
All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 3.0 5.6 3.0 5.6 5.6 5.6 5.6 5.6
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min Min Min Min None None None None
v/c Ratio 0.37 0.40 0.50 0.80 0.38 0.03 0.21 0.89
Control Delay 15.7 25.2 19.2 44.4 44.3 25.8 5.5 52.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.7 25.2 19.2 44.4 44.3 25.8 5.5 52.0
Queue Length 50th (m) 16.4 48.8 30.8 61.9 5.7 3.1 0.0 104.9
Queue Length 95th (m) 26.4 61.2 48.1 76.4 17.6 9.1 13.1 #180.7
Internal Link Dist (m) 999.3 312.6 1019.2 908.6
Turn Bay Length (m) 15.0 60.0 60.0
Base Capacity (vph) 460 1461 482 1027 91 635 623 622
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 0.32 0.38 0.46 0.79 0.37 0.03 0.21 0.87

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 70 (58%), Referenced to phase 7:EBL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     7: Chinguacousy Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 146 476 84 223 804 3 34 21 128 0 247 297
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 5.6 3.0 5.6 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1372 3318 1630 3256 1755 1812 1541 1676
Flt Permitted 0.15 1.00 0.44 1.00 0.14 1.00 1.00 1.00
Satd. Flow (perm) 216 3318 758 3256 260 1812 1541 1676
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 146 476 84 223 804 3 34 21 128 0 247 297
RTOR Reduction (vph) 0 12 0 0 0 0 0 0 84 0 36 0
Lane Group Flow (vph) 146 548 0 223 807 0 34 21 44 0 508 0
Heavy Vehicles (%) 33% 8% 5% 12% 12% 20% 4% 6% 6% 6% 4% 8%
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 66.7 49.4 49.6 36.3 40.1 40.1 40.1 40.1
Effective Green, g (s) 67.7 50.4 51.6 37.3 41.1 41.1 41.1 41.1
Actuated g/C Ratio 0.56 0.42 0.43 0.31 0.34 0.34 0.34 0.34
Clearance Time (s) 4.0 6.6 4.0 6.6 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 385 1393 429 1012 89 620 527 574
v/s Ratio Prot c0.09 0.17 c0.06 c0.25 0.01 c0.30
v/s Ratio Perm 0.13 0.16 0.13 0.03
v/c Ratio 0.38 0.39 0.52 0.80 0.38 0.03 0.08 0.89
Uniform Delay, d1 15.8 24.2 22.6 37.9 29.8 26.2 26.7 37.2
Progression Factor 1.00 1.00 1.12 1.02 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.2 1.0 4.0 2.7 0.0 0.1 15.2
Delay (s) 16.5 24.4 26.2 42.7 32.6 26.3 26.8 52.4
Level of Service B C C D C C C D
Approach Delay (s) 22.7 39.2 27.8 52.4
Approach LOS C D C D

Intersection Summary
HCM 2000 Control Delay 36.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.2
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

Queues 2021 Full Buildout Horizon
8: McLaughlin Rd & Mayfield PM Peak Hour - Baseline Conditions
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 33 334 28 456 1021 758 121 139 92 262 116 62
Lane Group Flow (vph) 33 334 28 456 1021 758 121 139 92 262 116 62
Turn Type Perm NA Perm pm+pt NA Perm pm+pt NA Perm Prot NA Perm
Protected Phases 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6
Detector Phase 4 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 10.0 22.0 22.0 10.0 22.0 22.0 10.0 22.0 22.0
Total Split (s) 33.0 33.0 33.0 30.0 63.0 63.0 10.0 22.0 22.0 35.0 47.0 47.0
Total Split (%) 27.5% 27.5% 27.5% 25.0% 52.5% 52.5% 8.3% 18.3% 18.3% 29.2% 39.2% 39.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0
Lead/Lag Lag Lag Lag Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Min Min Min C-Max C-Min C-Min None None None None None None
v/c Ratio 0.41 0.60 0.07 0.57 0.50 0.63 0.48 0.42 0.31 0.75 0.17 0.15
Control Delay 47.8 39.8 0.6 17.1 9.3 2.0 40.0 55.0 2.7 57.8 38.2 0.8
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 47.8 39.8 0.6 17.1 9.3 2.0 40.0 55.0 2.7 57.8 38.2 0.8
Queue Length 50th (m) 7.2 40.1 0.2 36.2 34.5 0.0 20.8 16.5 0.0 58.4 12.4 0.0
Queue Length 95th (m) 18.2 53.4 0.1 #95.5 61.0 0.0 31.0 26.2 0.0 80.8 17.0 0.0
Internal Link Dist (m) 388.2 866.8 1234.6 159.7
Turn Bay Length (m) 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0
Base Capacity (vph) 116 795 489 807 2042 1202 254 517 367 463 1240 613
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 0.42 0.06 0.57 0.50 0.63 0.48 0.27 0.25 0.57 0.09 0.10

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 43 (36%), Referenced to phase 3:WBL and 8:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     8: McLaughlin Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 33 334 28 456 1021 758 121 139 92 262 116 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
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) 1690 3411 1528 1755 3411 1500 1738 3650 1543 1738 3544 1500
Flt Permitted 0.28 1.00 1.00 0.31 1.00 1.00 0.68 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 499 3411 1528 565 3411 1500 1242 3650 1543 1738 3544 1500
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 33 334 28 456 1021 758 121 139 92 262 116 62
RTOR Reduction (vph) 0 0 23 0 0 304 0 0 84 0 0 50
Lane Group Flow (vph) 33 334 5 456 1021 454 121 139 8 262 116 12
Heavy Vehicles (%) 8% 7% 6% 4% 7% 8% 5% 0% 5% 5% 3% 8%
Bus Blockages (#/hr) 0 0 2 0 0 2 0 0 2 0 0 2
Turn Type Perm NA Perm pm+pt NA Perm pm+pt NA Perm Prot NA Perm
Protected Phases 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6
Actuated Green, G (s) 18.5 18.5 18.5 70.9 70.9 70.9 18.6 9.9 9.9 23.2 22.4 22.4
Effective Green, g (s) 19.5 19.5 19.5 71.9 71.9 71.9 20.6 10.9 10.9 24.2 23.4 23.4
Actuated g/C Ratio 0.16 0.16 0.16 0.60 0.60 0.60 0.17 0.09 0.09 0.20 0.19 0.19
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 81 554 248 808 2043 898 253 331 140 350 691 292
v/s Ratio Prot 0.10 c0.22 0.30 0.04 0.04 c0.15 0.03
v/s Ratio Perm 0.07 0.00 c0.12 0.30 c0.04 0.01 0.01
v/c Ratio 0.41 0.60 0.02 0.56 0.50 0.51 0.48 0.42 0.06 0.75 0.17 0.04
Uniform Delay, d1 45.1 46.7 42.2 13.9 13.8 13.8 44.2 51.6 49.9 45.0 40.2 39.2
Progression Factor 0.76 0.76 1.00 0.98 0.57 0.10 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.3 1.9 0.0 2.1 0.6 1.5 1.4 0.9 0.2 8.5 0.1 0.1
Delay (s) 37.5 37.5 42.2 15.7 8.5 2.8 45.7 52.4 50.0 53.5 40.3 39.3
Level of Service D D D B A A D D D D D D
Approach Delay (s) 37.8 8.1 49.5 48.0
Approach LOS D A D D

Intersection Summary
HCM 2000 Control Delay 20.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 68.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

Queues 2021 Full Buildout Horizon
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 273 480 16 221 1851 97 202 601 155 467 199 707
Lane Group Flow (vph) 273 480 16 221 1851 97 202 601 155 467 199 707
Turn Type pm+pt NA Perm Prot NA Perm Perm NA Perm Prot NA Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 4 8 2 2 6
Detector Phase 7 4 4 3 8 8 2 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 44.0 44.0 9.0 44.0 44.0 45.0 45.0 45.0 10.0 45.0 45.0
Total Split (s) 21.0 46.0 46.0 19.0 44.0 44.0 45.0 45.0 45.0 10.0 55.0 55.0
Total Split (%) 17.5% 38.3% 38.3% 15.8% 36.7% 36.7% 37.5% 37.5% 37.5% 8.3% 45.8% 45.8%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 3.0 3.0 2.0 3.0 3.0 3.0 3.0 3.0 2.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 6.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None C-Min C-Min C-Min None C-Min C-Min
v/c Ratio 0.90 0.26 0.02 0.63 1.73 0.20 0.60 0.61 0.29 3.74 0.15 0.95
Control Delay 55.5 25.6 0.1 58.7 359.5 2.8 43.7 38.7 6.0 1266.4 25.6 45.0
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 55.5 25.6 0.1 58.7 359.5 2.8 43.7 38.7 6.0 1266.4 25.6 45.0
Queue Length 50th (m) ~47.4 40.4 0.0 25.6 ~341.8 0.0 38.9 61.0 0.0 ~103.7 14.9 90.0
Queue Length 95th (m) #107.5 42.3 0.2 38.4 #384.1 5.1 63.7 79.1 14.3 #136.7 26.6 #184.8
Internal Link Dist (m) 456.2 1363.3 1227.0 551.5
Turn Bay Length (m) 170.0 170.0 128.0 128.0 70.0 109.0 190.0 190.0
Base Capacity (vph) 305 1848 647 384 1072 476 369 1088 572 125 1419 778
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 0.90 0.26 0.02 0.58 1.73 0.20 0.55 0.55 0.27 3.74 0.14 0.91

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 10 (8%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
~    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.

Splits and Phases:     9: Hurontario St & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 273 480 16 221 1851 97 202 601 155 467 199 707
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 6.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1601 4948 1506 3079 3318 1191 1722 3349 1439 3001 3476 1471
Flt Permitted 0.09 1.00 1.00 0.95 1.00 1.00 0.63 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 154 4948 1506 3079 3318 1191 1136 3349 1439 3001 3476 1471
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 273 480 16 221 1851 97 202 601 155 467 199 707
RTOR Reduction (vph) 0 0 10 0 0 66 0 0 109 0 0 187
Lane Group Flow (vph) 273 480 6 221 1851 31 202 601 46 467 199 521
Confl. Peds. (#/hr) 12 1 1 12 19 19
Heavy Vehicles (%) 14% 6% 7% 15% 10% 34% 6% 9% 10% 18% 5% 11%
Turn Type pm+pt NA Perm Prot NA Perm Perm NA Perm Prot NA Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 61.6 43.8 43.8 12.8 37.8 37.8 34.4 34.4 34.4 4.0 44.4 44.4
Effective Green, g (s) 62.6 44.8 44.8 13.8 38.8 38.8 35.4 35.4 35.4 5.0 45.4 45.4
Actuated g/C Ratio 0.52 0.37 0.37 0.12 0.32 0.32 0.29 0.29 0.29 0.04 0.38 0.38
Clearance Time (s) 6.0 7.0 7.0 5.0 7.0 7.0 7.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 307 1847 562 354 1072 385 335 987 424 125 1315 556
v/s Ratio Prot c0.14 0.10 0.07 c0.56 0.18 c0.16 0.06
v/s Ratio Perm 0.32 0.00 0.03 0.18 0.03 c0.35
v/c Ratio 0.89 0.26 0.01 0.62 1.73 0.08 0.60 0.61 0.11 3.74 0.15 0.94
Uniform Delay, d1 35.5 26.1 23.7 50.6 40.6 28.2 36.3 36.4 30.8 57.5 24.6 35.9
Progression Factor 0.67 0.92 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.07 1.06
Incremental Delay, d2 25.0 0.1 0.0 3.4 330.9 0.1 7.8 2.8 0.5 1250.6 0.2 25.3
Delay (s) 48.8 24.1 23.7 54.0 371.5 28.3 44.1 39.1 31.3 1307.7 26.5 63.2
Level of Service D C C D F C D D C F C E
Approach Delay (s) 32.9 323.8 38.9 481.2
Approach LOS C F D F

Intersection Summary
HCM 2000 Control Delay 270.6 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.41
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 121.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2021 Full Buildout Horizon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 10 0 15 15 7 2 52 401 33 7 214 36
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 10 0 15 15 7 2 52 401 33 7 214 36

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total (vph) 10 15 15 9 52 434 7 250
Volume Left (vph) 10 0 15 0 52 0 7 0
Volume Right (vph) 0 15 0 2 0 33 0 36
Hadj (s) 0.53 -0.67 0.53 -0.12 0.53 -0.02 0.53 -0.07
Departure Headway (s) 6.7 5.5 6.7 6.1 5.4 4.8 5.6 5.0
Degree Utilization, x 0.02 0.02 0.03 0.02 0.08 0.58 0.01 0.34
Capacity (veh/h) 485 582 485 534 653 737 626 709
Control Delay (s) 8.6 7.5 8.7 8.0 7.6 13.1 7.4 9.4
Approach Delay (s) 7.9 8.4 12.5 9.3
Approach LOS A A B A

Intersection Summary
Delay 11.2
Level of Service B
Intersection Capacity Utilization 43.9% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 10 8 31 5 34 287 46 179
Lane Group Flow (vph) 10 22 31 15 34 301 46 206
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
v/c Ratio 0.03 0.07 0.10 0.05 0.03 0.10 0.05 0.07
Control Delay 14.7 10.7 15.5 10.7 3.6 2.7 3.6 2.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.7 10.7 15.5 10.7 3.6 2.7 3.6 2.6
Queue Length 50th (m) 0.7 0.5 2.1 0.3 0.0 0.0 0.0 0.0
Queue Length 95th (m) 3.2 4.3 6.6 3.5 3.4 8.4 4.2 5.7
Internal Link Dist (m) 139.8 112.0 291.5 261.3
Turn Bay Length (m) 20.0 20.0 20.0 20.0
Base Capacity (vph) 710 667 710 661 973 2951 888 2915
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 0.01 0.03 0.04 0.02 0.03 0.10 0.05 0.07

Intersection Summary
Cycle Length: 44
Actuated Cycle Length: 44
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated

Splits and Phases:     21: McLaughlin Rd & Collector Road B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 8 14 31 5 10 34 287 14 46 179 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
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 0.90 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 1704 1789 1695 1789 3554 1789 3508
Flt Permitted 0.98 1.00 0.98 1.00 0.62 1.00 0.57 1.00
Satd. Flow (perm) 1838 1704 1838 1695 1173 3554 1070 3508
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 10 8 14 31 5 10 34 287 14 46 179 27
RTOR Reduction (vph) 0 13 0 0 9 0 0 4 0 0 9 0
Lane Group Flow (vph) 10 9 0 31 6 0 34 297 0 46 197 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) 3.1 3.1 3.1 3.1 28.9 28.9 28.9 28.9
Effective Green, g (s) 4.1 4.1 4.1 4.1 29.9 29.9 29.9 29.9
Actuated g/C Ratio 0.09 0.09 0.09 0.09 0.68 0.68 0.68 0.68
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 171 158 171 157 797 2415 727 2383
v/s Ratio Prot 0.01 0.00 c0.08 0.06
v/s Ratio Perm 0.01 c0.02 0.03 0.04
v/c Ratio 0.06 0.06 0.18 0.04 0.04 0.12 0.06 0.08
Uniform Delay, d1 18.2 18.2 18.4 18.2 2.3 2.5 2.4 2.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 0.5 0.1 0.1 0.1 0.2 0.1
Delay (s) 18.3 18.3 18.9 18.3 2.4 2.6 2.5 2.5
Level of Service B B B B A A A A
Approach Delay (s) 18.3 18.7 2.6 2.5
Approach LOS B B A A

Intersection Summary
HCM 2000 Control Delay 4.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.13
Actuated Cycle Length (s) 44.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 32.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 124 321 219 926 5 1 25 0
Lane Group Flow (vph) 124 331 243 1115 6 4 25 245
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 22.0 10.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 25.0 65.0 25.0 65.0 30.0 30.0 30.0 30.0
Total Split (%) 20.8% 54.2% 20.8% 54.2% 25.0% 25.0% 25.0% 25.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.29 0.13 0.27 0.43 0.10 0.03 0.24 0.57
Control Delay 4.4 3.5 3.9 12.8 54.0 36.5 57.5 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.4 3.5 3.9 12.8 54.0 36.5 57.5 6.3
Queue Length 50th (m) 2.4 4.4 9.0 69.9 1.4 0.2 5.7 0.0
Queue Length 95th (m) 7.0 10.8 32.9 141.4 5.6 3.7 14.3 2.4
Internal Link Dist (m) 624.9 388.2 102.8 297.5
Turn Bay Length (m) 30.0 60.0
Base Capacity (vph) 591 2575 989 2577 180 350 296 599
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 0.21 0.13 0.25 0.43 0.03 0.01 0.08 0.41

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated

Splits and Phases:     24: Street A & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 124 321 9 219 926 189 5 1 3 25 0 245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.97 1.00 0.89 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3562 1789 3488 1789 1672 1789 1601
Flt Permitted 0.23 1.00 0.54 1.00 0.46 1.00 0.76 1.00
Satd. Flow (perm) 433 3562 1021 3488 866 1672 1422 1601
Peak-hour factor, PHF 1.00 1.00 0.90 0.90 1.00 1.00 0.90 0.90 0.90 1.00 0.90 1.00
Adj. Flow (vph) 124 321 10 243 926 189 6 1 3 25 0 245
RTOR Reduction (vph) 0 1 0 0 7 0 0 3 0 0 227 0
Lane Group Flow (vph) 124 330 0 243 1108 0 6 1 0 25 18 0
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 92.7 85.8 95.9 87.4 7.7 7.7 7.7 7.7
Effective Green, g (s) 94.7 86.8 97.9 88.4 8.7 8.7 8.7 8.7
Actuated g/C Ratio 0.79 0.72 0.82 0.74 0.07 0.07 0.07 0.07
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 430 2576 893 2569 62 121 103 116
v/s Ratio Prot 0.02 0.09 c0.02 c0.32 0.00 0.01
v/s Ratio Perm 0.21 0.20 0.01 c0.02
v/c Ratio 0.29 0.13 0.27 0.43 0.10 0.01 0.24 0.15
Uniform Delay, d1 3.3 5.1 2.4 6.1 52.0 51.7 52.5 52.2
Progression Factor 1.33 0.64 1.70 1.96 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.1 0.2 0.5 0.7 0.0 1.2 0.6
Delay (s) 4.8 3.3 4.2 12.5 52.7 51.7 53.8 52.8
Level of Service A A A B D D D D
Approach Delay (s) 3.7 11.0 52.3 52.9
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 15.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBT SBL SBT
Lane Configurations
Volume (vph) 83 701 271 2043 186 7 16 1
Lane Group Flow (vph) 83 701 271 2043 186 22 16 110
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 8 6
Detector Phase 4 4 8 8 8 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 10.0 28.0
Total Split (s) 82.0 82.0 82.0 82.0 82.0 28.0 10.0 38.0
Total Split (%) 68.3% 68.3% 68.3% 68.3% 68.3% 23.3% 8.3% 31.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode C-Max C-Max C-Max C-Max C-Max None None None
v/c Ratio 0.91 0.24 0.48 0.71 0.14 0.14 0.11 0.55
Control Delay 95.0 0.9 1.8 4.7 0.0 30.7 46.1 53.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 95.0 0.9 1.8 4.7 0.0 30.7 46.1 53.0
Queue Length 50th (m) 16.4 3.4 1.9 42.2 0.0 1.5 3.4 21.7
Queue Length 95th (m) m#51.8 5.5 m2.3 m8.7 m0.0 9.8 9.7 38.2
Internal Link Dist (m) 866.8 456.2 231.1 552.0
Turn Bay Length (m) 100.0 100.0 100.0 60.0
Base Capacity (vph) 91 2862 566 2862 1317 336 144 450
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 0.91 0.24 0.48 0.71 0.14 0.07 0.11 0.24

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 115 (96%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
#    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.

Splits and Phases:     67: Robertson Davies Dr & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 83 701 0 271 2043 186 0 7 15 16 1 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.90 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1789 3579 1601 1691 1789 1603
Flt Permitted 0.06 1.00 0.38 1.00 1.00 1.00 0.50 1.00
Satd. Flow (perm) 114 3579 709 3579 1601 1691 933 1603
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 83 701 0 271 2043 186 0 7 15 16 1 109
RTOR Reduction (vph) 0 0 0 0 0 43 0 14 0 0 12 0
Lane Group Flow (vph) 83 701 0 271 2043 143 0 8 0 16 98 0
Turn Type Perm NA Perm Perm NA Perm Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 91.4 91.4 91.4 91.4 91.4 9.0 16.6 16.6
Effective Green, g (s) 92.4 92.4 92.4 92.4 92.4 10.0 17.6 17.6
Actuated g/C Ratio 0.77 0.77 0.77 0.77 0.77 0.08 0.15 0.15
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 87 2755 545 2755 1232 140 155 235
v/s Ratio Prot 0.20 0.57 0.00 0.00 c0.06
v/s Ratio Perm c0.73 0.38 0.09 0.01
v/c Ratio 0.95 0.25 0.50 0.74 0.12 0.06 0.10 0.42
Uniform Delay, d1 12.0 3.9 5.1 7.4 3.5 50.7 44.2 46.5
Progression Factor 1.82 0.20 0.30 0.71 0.00 1.00 1.00 1.00
Incremental Delay, d2 81.4 0.2 0.3 0.2 0.0 0.2 0.3 1.2
Delay (s) 103.1 1.0 1.8 5.4 0.0 50.8 44.5 47.7
Level of Service F A A A A D D D
Approach Delay (s) 11.8 4.6 50.8 47.3
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 8.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 81.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 49 103 0 36 127 1 1 384 369 232 328 9
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 49 103 0 36 127 1 1 384 369 232 328 9
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1432 1552 332 1418 1372 568 337 753
vC1, stage 1 conf vol 796 796 570 570
vC2, stage 2 conf vol 635 755 848 801
vCu, unblocked vol 1432 1552 332 1418 1372 568 337 753
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 56 38 100 77 51 100 100 73
cM capacity (veh/h) 110 166 709 157 259 522 1222 857

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 49 103 36 128 754 569
Volume Left 49 0 36 0 1 232
Volume Right 0 0 0 1 369 9
cSH 110 166 157 260 1222 857
Volume to Capacity 0.44 0.62 0.23 0.49 0.00 0.27
Queue Length 95th (m) 14.6 25.9 6.4 19.1 0.0 8.3
Control Delay (s) 61.5 56.7 34.7 31.5 0.0 6.5
Lane LOS F F D D A A
Approach Delay (s) 58.2 32.2 0.0 6.5
Approach LOS F D

Intersection Summary
Average Delay 10.9
Intersection Capacity Utilization 96.9% ICU Level of Service F
Analysis Period (min) 15

Queues 2021 Full Buildout Horizon
8: McLaughlin Rd & Mayfield AM Peak Hour - With Improvements
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 37 1048 245 94 326 202 20 78 293 702 156 4
Lane Group Flow (vph) 37 1048 245 94 326 202 20 78 293 702 156 4
Turn Type Perm NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 4 3 8 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 3 8 8 2 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 10.0 22.0 22.0 22.0 22.0 22.0 10.0 22.0 22.0
Total Split (s) 45.0 45.0 45.0 11.0 56.0 56.0 22.0 22.0 22.0 42.0 64.0 64.0
Total Split (%) 37.5% 37.5% 37.5% 9.2% 46.7% 46.7% 18.3% 18.3% 18.3% 35.0% 53.3% 53.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0
Lead/Lag Lag Lag Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Min Min Min C-Max C-Min C-Min None None None Min Min Min
v/c Ratio 0.11 0.93 0.37 0.45 0.22 0.26 0.13 0.17 0.89 0.94 0.09 0.01
Control Delay 19.0 42.1 3.6 15.1 10.5 5.1 47.5 46.8 51.5 47.9 16.9 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 0.0 0.0
Total Delay 19.0 42.1 3.6 15.1 10.5 5.1 47.5 46.8 51.5 57.9 16.9 0.0
Queue Length 50th (m) 5.1 128.6 11.2 9.3 26.6 23.6 4.2 8.5 32.0 131.8 10.0 0.0
Queue Length 95th (m) m7.8 #158.5 2.3 18.4 37.6 44.9 11.6 15.9 #76.7 #179.0 15.8 0.0
Internal Link Dist (m) 388.2 866.8 1234.6 159.7
Turn Bay Length (m) 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0
Base Capacity (vph) 329 1137 662 210 1497 772 169 517 353 747 1742 770
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 45 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 0.11 0.92 0.37 0.45 0.22 0.26 0.12 0.15 0.83 1.00 0.09 0.01

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 113 (94%), Referenced to phase 3:WBL and 8:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    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.

Splits and Phases:     8: McLaughlin Rd & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 37 1048 245 94 326 202 20 78 293 702 156 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
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) 1690 3411 1528 1755 3411 1500 1738 3650 1543 1738 3544 1500
Flt Permitted 0.55 1.00 1.00 0.09 1.00 1.00 0.65 1.00 1.00 0.59 1.00 1.00
Satd. Flow (perm) 987 3411 1528 173 3411 1500 1195 3650 1543 1073 3544 1500
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 37 1048 245 94 326 202 20 78 293 702 156 4
RTOR Reduction (vph) 0 0 154 0 0 113 0 0 137 0 0 2
Lane Group Flow (vph) 37 1048 91 94 326 89 20 78 156 702 156 2
Heavy Vehicles (%) 8% 7% 6% 4% 7% 8% 5% 0% 5% 5% 3% 8%
Bus Blockages (#/hr) 0 0 2 0 0 2 0 0 2 0 0 2
Turn Type Perm NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 4 3 8 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 38.7 38.7 38.7 51.7 51.7 51.7 14.0 14.0 14.0 56.3 56.3 56.3
Effective Green, g (s) 39.7 39.7 39.7 52.7 52.7 52.7 15.0 15.0 15.0 57.3 57.3 57.3
Actuated g/C Ratio 0.33 0.33 0.33 0.44 0.44 0.44 0.12 0.12 0.12 0.48 0.48 0.48
Clearance Time (s) 6.0 6.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 326 1128 505 207 1497 658 149 456 192 730 1692 716
v/s Ratio Prot c0.31 c0.04 0.10 0.02 c0.31 0.04
v/s Ratio Perm 0.04 0.06 0.16 0.06 0.02 0.10 c0.14 0.00
v/c Ratio 0.11 0.93 0.18 0.45 0.22 0.13 0.13 0.17 0.81 0.96 0.09 0.00
Uniform Delay, d1 27.9 38.8 28.6 25.2 20.9 20.1 46.7 46.9 51.1 27.9 17.1 16.4
Progression Factor 0.65 0.72 0.46 0.43 0.48 1.46 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 12.1 0.2 6.9 0.3 0.4 0.4 0.2 22.2 24.1 0.0 0.0
Delay (s) 18.2 40.2 13.2 17.7 10.3 29.7 47.1 47.1 73.3 52.0 17.2 16.4
Level of Service B D B B B C D D E D B B
Approach Delay (s) 34.6 17.7 66.7 45.5
Approach LOS C B E D

Intersection Summary
HCM 2000 Control Delay 38.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 97.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2021 Full Buildout Horizon
2: McLaughlin Rd & Old School Rd PM Peak Hour - With Improvements
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 9 127 1 369 103 232 0 328 36 1 384 49
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 9 127 1 369 103 232 0 328 36 1 384 49
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1040 774 408 821 781 346 433 364
vC1, stage 1 conf vol 410 410 346 346
vC2, stage 2 conf vol 630 364 475 435
vCu, unblocked vol 1040 774 408 821 781 346 433 364
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 96 75 100 10 79 67 100 100
cM capacity (veh/h) 247 503 643 408 499 697 1127 1195

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 9 128 369 335 364 434
Volume Left 9 0 369 0 0 1
Volume Right 0 1 0 232 36 49
cSH 247 503 408 621 1700 1195
Volume to Capacity 0.04 0.25 0.90 0.54 0.21 0.00
Queue Length 95th (m) 0.9 7.6 72.6 24.5 0.0 0.0
Control Delay (s) 20.1 14.6 55.8 17.4 0.0 0.0
Lane LOS C B F C A
Approach Delay (s) 14.9 37.5 0.0 0.0
Approach LOS B E

Intersection Summary
Average Delay 17.4
Intersection Capacity Utilization 61.2% ICU Level of Service B
Analysis Period (min) 15



Queues 2021 Full Buildout Horizon
9: Hurontario St & Mayfield PM Peak Hour - With Improvements

F:\17161\Traffic\Synchro\FT 2021\Opt\2021 FT PM_opt.syn Synchro 8 Report
30/09/2016 Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 273 480 16 221 1851 97 202 601 155 467 199 707
Lane Group Flow (vph) 273 480 16 221 1851 97 202 601 155 467 199 707
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm Prot NA pm+ov
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases 4 4 8 8 2 2 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 7
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 44.0 44.0 8.0 11.0 11.0 8.0 11.0 11.0 10.0 45.0 8.0
Total Split (s) 18.0 51.0 51.0 15.0 48.0 48.0 8.0 30.0 30.0 24.0 46.0 18.0
Total Split (%) 15.0% 42.5% 42.5% 12.5% 40.0% 40.0% 6.7% 25.0% 25.0% 20.0% 38.3% 15.0%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 3.0
All-Red Time (s) 1.0 3.0 3.0 1.0 3.0 3.0 1.0 3.0 3.0 2.0 3.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 3.0 6.0 6.0 3.0 6.0 6.0 3.0 6.0 6.0 5.0 6.0 3.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Min C-Min None C-Min None
v/c Ratio 1.04 0.26 0.02 0.49 1.11 0.19 0.62 0.91 0.38 0.98 0.17 0.90
Control Delay 96.2 12.1 0.1 20.4 95.6 0.9 40.8 65.9 8.1 87.4 30.3 42.2
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 96.2 12.1 0.1 20.4 95.6 0.9 40.8 65.9 8.1 87.4 30.3 42.2
Queue Length 50th (m) ~33.4 23.5 0.0 27.7 ~182.4 0.0 30.4 73.2 0.0 57.3 18.0 127.7
Queue Length 95th (m) #101.0 30.4 0.0 43.2 #211.9 0.5 47.8 #104.4 15.3 #91.0 27.3 #219.2
Internal Link Dist (m) 456.2 1363.3 1227.0 551.5
Turn Bay Length (m) 170.0 170.0 128.0 128.0 70.0 109.0 190.0 190.0
Base Capacity (vph) 263 1875 672 451 1668 523 325 669 416 475 1158 783
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 1.04 0.26 0.02 0.49 1.11 0.19 0.62 0.90 0.37 0.98 0.17 0.90

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Natural Cycle: 115
Control Type: Actuated-Coordinated
~    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.

Splits and Phases:     9: Hurontario St & Mayfield
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 273 480 16 221 1851 97 202 601 155 467 199 707
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 6.0 3.0 6.0 6.0 3.0 6.0 6.0 5.0 6.0 3.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1601 4948 1506 1587 4768 1192 1722 3349 1425 3001 3476 1471
Flt Permitted 0.09 1.00 1.00 0.47 1.00 1.00 0.63 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 150 4948 1506 782 4768 1192 1136 3349 1425 3001 3476 1471
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 273 480 16 221 1851 97 202 601 155 467 199 707
RTOR Reduction (vph) 0 0 10 0 0 63 0 0 124 0 0 40
Lane Group Flow (vph) 273 480 6 221 1851 34 202 601 31 467 199 667
Confl. Peds. (#/hr) 12 1 1 12 19 19
Heavy Vehicles (%) 14% 6% 7% 15% 10% 34% 6% 9% 10% 18% 5% 11%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm Prot NA pm+ov
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases 4 4 8 8 2 2 6
Actuated Green, G (s) 58.8 44.5 44.5 51.8 41.0 41.0 26.7 22.7 22.7 18.0 38.7 53.0
Effective Green, g (s) 60.3 45.5 45.5 53.8 42.0 42.0 28.7 23.7 23.7 19.0 39.7 55.0
Actuated g/C Ratio 0.50 0.38 0.38 0.45 0.35 0.35 0.24 0.20 0.20 0.16 0.33 0.46
Clearance Time (s) 4.0 7.0 7.0 4.0 7.0 7.0 4.0 7.0 7.0 6.0 7.0 4.0
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) 260 1876 571 429 1668 417 296 661 281 475 1149 674
v/s Ratio Prot c0.13 0.10 0.05 0.39 0.03 0.18 c0.16 0.06 c0.13
v/s Ratio Perm c0.39 0.00 0.18 0.03 0.13 0.02 0.33
v/c Ratio 1.05 0.26 0.01 0.52 1.11 0.08 0.68 0.91 0.11 0.98 0.17 0.99
Uniform Delay, d1 37.4 25.6 23.2 21.2 39.0 26.1 40.3 47.1 39.5 50.3 28.5 32.2
Progression Factor 0.95 0.45 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.05 1.06
Incremental Delay, d2 69.1 0.1 0.0 1.0 58.6 0.1 6.4 18.7 0.8 36.7 0.3 32.1
Delay (s) 104.8 11.7 23.2 22.3 97.6 26.2 46.7 65.8 40.3 86.5 30.3 66.4
Level of Service F B C C F C D E D F C E
Approach Delay (s) 45.0 86.7 57.6 68.0
Approach LOS D F E E

Intersection Summary
HCM 2000 Control Delay 70.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 102.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group


