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1.0 INTRODUCTION 

BA Group has been retained by Oak Ridges Seaton Inc. to provide transportation consulting services regarding the proposed 

residential and elementary school developments knowns as the A5 and A11 Lands in the area of the proposed Whites Road 

/ Alexander Knox Road intersection. The A5 Lands are located within SP-2009-02 whereas the A11 Lands are in a separate 

parcel of land that is adjacent too and surrounded by SP-2009-02. The subdivision is located in Neighbourhood 18 – Mount 

Pleasant of the City of Pickering’s planned Seaton Community. 

 Residential Subdivision SP-2009-02 

The lands of interest to this study (A5 and A11 Lands) are herein referred to as the “A5/A11 Lands” or the “Site”. As noted 

above, the A5 Lands are currently contained within SP-2009-02, whilst the A11 Lands are adjacent too and surrounded by 

SP-2009-02. The A5/A11 Lands are proposed in the vicinity of the proposed Whites Road / Alexander Knox Road and Whites 

Road / Whitevale Road intersections, west of Whites Road and south of Whitevale Road. Notably, additional lands within 

SP-2009-02, located east of Whites Road and south of Whitevale Road, are to be assessed in a subsequent submission.  

The A5/A11 Lands will include 274 detached dwelling units, 495 townhouse dwelling units, 144 mid-rise apartment dwelling 

units and 2 elementary schools. The remainder of the lands within SP-2009-02 (located east of Whites Road) will be assessed 

in a subsequent submission. The location of the A5/A11 Lands within the broader Seaton context is illustrated on Figure 1 

and the Draft Plan of Subdivision is illustrated on Figure 2. 

 Seaton Transportation Operations Review 

In May 2013, BA Group completed a transportation planning exercise on behalf of the Seaton Landowners Group and issued 

a summary report and technical appendix entitled Seaton Transportation Operations Review (the “2013 Report”) which 

examined several transportation-related elements of the entire “full build-out” Seaton community (approximately 61,000 

residents and 30,500 jobs). 

Utilizing draft plans and assumptions regarding future land uses and transportation facilities, the study derived traffic 

forecasts to evaluate projected traffic operations throughout the Seaton community. Through this assessment, the 2013 

Report identified potential problem areas, recommended mitigation measures, and commented on several long-term 

transportation considerations relevant to the future full build-out of the Seaton community.  

The traffic volume projections presented in the 2013 Report have since been used by both HDR (Central Pickering 

Development Class EA Travel Demand Modelling Analysis – April 29, 2014) and the Region of Durham (Operational Analysis 

for Seaton Arterial Development – April 16, 2014) in their respective evaluations of future traffic operations along regional 

arterial roads throughout Seaton. Additionally, these volumes constitute the basis from which the traffic volume projections 

used as part of the current study were derived.  
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 Purpose of this Report 

This report addresses transportation considerations pertaining to the A5/A11 Lands, largely City of Pickering requirements, 

upon which final approval of SP-2009-02 is conditional. Specifically, these requirements are satisfied through the 

submission of a Traffic Sensitivity Analysis, including: 

• a Traffic Impact Study; 

• a Traffic Signal Implementation Program; 

• a Traffic Management Implementation Plan; 

• a Transportation Planning Exercise; and, 

• a Transportation Demand Management Plan. 

 

A copy of the complete City of Pickering conditions of draft approval for residential subdivision SP-2009-02 is attached in 

Appendix B. 

Notably, the purpose, scope, methodology, scale, horizon period, findings, and recommendations of the 2013 Report are 

similar in nature to those typically associated with standard transportation planning exercises. Moreover, the review 

implicitly considers the transportation-related impacts of the residential and school developments of interest to the current 

study. As such, the 2013 Report satisfies the need for a Transportation Planning Exercise required by the City of Pickering 

as part of the approval process for subdivision SP-2009-02. 

 Road Network Nomenclature 

The report uses street names based on the proposed plans. As a result of the adopted roadway nomenclature, there may 

be some discrepancy between the labelling of streets in this report and on previously dated submissions. 

Area roads that have undergone a nomenclature change since the 2013 Report are provided with their current names in 

Table 1. 

Table 1 Previous and Current Area Road Network Nomenclature 

Previous Nomenclature Current Nomenclature 

Whitevale Bypass Alexander Knox Road 

Collector 2 
Smoothrock Avenue 

Silvermoon Drive 

Street 16H Dusk Owl Circle 

Street 18AL Andiron Path 

Street 18AM Daleena Street 

Street 18AQ Folklore Street 

Street 18AS Cinnabar Street 

Street 18BD Begonia Place 

Street 18BE 
Spring Meadow Avenue 

Galaxy Street 
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 Arterial Road Network 

Whites Road is a six-lane north-south arterial road within the vicinity of the Site, extending from Taunton Road in the south 

to Highway 7 in the north. Approximately 1 kilometre west of its southern terminal with Taunton Road, Whites Road 

continues south to Petticoat Creek Conservation Park, along Lake Ontario. Whites Road is considered a Type ‘A’ Arterial 

Road per the Region of Durham’s Staged Servicing and Implementation Strategy (the “SSIS”). 

As part of the build-out of Seaton, Whites Road will be realigned at Taunton Road, connecting the northern and southern 

legs currently offset by approximately 1 kilometre. The southern leg of Whites Road will be relocated to the existing 

intersection of the northern leg of Whites Road with Taunton Road. 

Alexander Knox Road is a future four-lane east-west arterial road that will extend from Brock Road in the east to York 

Durham Line in the west. As part of the build-out of Seaton, Alexander Knox Road will constitute the formerly titled 

Whitevale Bypass and a segment of Whitevale Road from Brock Road in the east to Peter Matthews Drive in the west and 

will function as a Type ‘B’ Arterial Road. Currently, Alexander Knox Road is under construction and does not exist west of 

its intersection with Peter Matthews Drive. 

 Collector Road Network 

Smoothrock Avenue / Silvermoon Drive (formerly Collector 2) is a future two-lane north-south and east-west (L-shaped) 

collector road that will extend from Whites Road (approximately 730 metres north of Taunton Road) in the south to 

Alexander Knox Road in the north, functioning as a collector road. The east-west portion of the road (named Smoothrock 

Avenue) is not yet constructed and will be built-out with the completion of the neighbouring B2 and B3 Lands to the south 

of the Site. The north-south portion of the road (named Silvermoon Drive) is not yet constructed and will be built-out with 

the completion of the A5/A11 Lands. The Silvermoon Drive portion of the road which connects the B2 Lands with Alexander 

Knox Road will be tied to the build out of the A5/A11 Lands and is planned to be operational in 2026. 

 Public Transit 

A review of the Region of Durham’s SSIS indicates potential bus service routing near the Site at both the build out of the 

first phase of development as well as the full build-out of the Seaton community. It is proposed that, under both conditions, 

transit routes will be located along Whites Road, Alexander Knox Road and Silvermoon Drive in the vicinity of the Site. 

As part of both the first phase and full build-out of the Seaton community, the following transit routes are proposed along 

area roads: 

• Whites Road Route 1; 

• Alexander Knox Road Routes 2 and 4; and, 

• Silvermoon Drive Routes 2 and 4. 

 

Under ultimate conditions, far-sided bus stops are planned at signalized intersections along Whites Road and Alexander 

Knox Road in both a north-south and an east-west direction, respectively. The placement of stops ensures residents are 

within an approximate 5-minute walk from north-south bus routes along Whites Road and within an approximate 10-

minute walk from east-west routes along Alexander Knox Road. 
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2.0 TRANSPORTATION DEMAND MANAGEMENT 

Transportation Demand Management (TDM) is a series of infrastructure, policy or operational measures designed to 

discourage peak period, single-occupant automobile travel. 

BA Group has confirmed that the following TDM measures will be implemented as part of the development of these lands. 

Please note that our review focuses on the development of the residential component of these lands; we have not had 

discussions with school boards regarding TDM measures for their two properties in the vicinity. In our experience, schools 

can be ideal candidates for TDM measures through programs designed to discourage parent drop-off. 

 Transit Infrastructure 

The Site will be served by transit routes operated by Durham Region Transit (DRT) along Whites Road and Alexander Knox 

Road. Far-sided bus stops are planned at signalized intersections along Whites Road and Alexander Knox Road in both a 

north-south and an east-west direction, respectively. The placement of stops ensures residents are within an approximate 

5-minute walk from north-south bus routes along Whites Road and within an approximate 10-minute walk from east-west 

routes along Alexander Knox Road. 

 Cycling Infrastructure 

Cycling infrastructure is proposed proximate to the Site along area arterial roads. Bordering the Site, separated on-street 

bike lanes spanning 1.5 – 2.5 metres are proposed along Whites Road and Alexander Knox Road in north-south and east-

west directions, respectively. Furthermore, per the Region of Durham’s SSIS, Silvermoon Drive is proposed as a Secondary 

Bikeway south of Alexander Knox Road and is therefore planned to posses cycling infrastructure. 

 Pedestrian Infrastructure 

Smooth and sufficiently wide sidewalks, street crossings, and detectable signs and signals will be provided throughout the 

Site to provide adequate connections between residential units, schools and surrounding transit infrastructure. 

 Provide Walking, Cycling, and Transit Information 

To encourage the use of non-auto modes of transportation by residents, the developer will have information available in 

the sales office on walking routes, trails, cycling and transit (e.g., GO and Durham Transit schedules). This will include 

information on the extensive trail and bikeway system to be constructed within both the public street network and in the 

natural heritage lands of Seaton. 

 Travel Mode Information Packages 

TDM measures proposed as part of this plan must be continually promoted to ensure that they are used and thus, that 

demand for driving and parking remains low.  
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3.0 TRAFFIC VOLUMES 

The projected future traffic volumes at several area intersections were assessed based upon forecasted vehicular volumes 

in the vicinity of the Site. Due to the planned phased construction of the Seaton Community, the forecast of vehicular 

volumes and the corresponding assessment of traffic operations were performed under two scenarios, referred to as 

“ultimate” conditions and “interim” conditions. 

Both scenarios were assessed for the weekday morning (AM) and afternoon (PM) peak hours. These analysis periods are 

appropriate in that they reflect the times on the area road network when traffic volumes are at their greatest. 

 Ultimate Conditions 

3.1.1 Road Network 

The future area road network, as well as corresponding lane configurations and intersection controls in the vicinity of the 

Site are shown in Figure 3 and are anticipated to remain generally consistent across both ultimate and interim conditions. 

Future intersection layouts have been generally assumed in accordance with the Central Pickering Development Plan – Class 

Environmental Assessment for Regional Services in the City of Pickering and the Seaton Arterial and Collector Roads 

Environmental Study Report. 

The major roadways providing access to the Site are summarized below. 

Whites Road 

Whites Road will function as a major north-south arterial road from Petticoat Creek Conservation Park in the south to 

Highway 7 in the north. In the vicinity of the Site, Whites Road will consist of a six-lane, bi-directional road, with the curbside 

lanes operating as HOV lanes. In addition, dedicated left- and right-turn lanes will be provided at area signalized 

intersections and channelized right-turns on all approaches will be provided at the Whites Road / Alexander Knox Road 

intersection, as shown in Figure 3. Six access points to the Site are proposed along Whites Road, consisting of two fully 

signalized intersections, three right-in-right-out intersections and one three quarter (left in / right in / right out) 

intersection. 

Alexander Knox Road 

Alexander Knox Road will function as a major east-west arterial road from Brock Road in the east to York Durham Line in 

the west. In the vicinity of the Site, Alexander Knox Road will consist of a four-lane bi-directional road, with dedicated left- 

and right-turn lanes at area signalized intersections. Two access points to the Site are proposed along Alexander Knox Road, 

consisting of one fully signalized intersection and one right-in-right-out intersection. 

Smoothrock Avenue / Silvermoon Drive 

Smoothrock Avenue and SIlvermoon Drive will function as a predominately north-south collector road from Whites Road 

in the south to Alexander Knox Road in the north. Smoothrock Avenue and SIlvermoon Drive consist of a two-lane bi-

directional road. Silvermoon Drive is internal to the Site and the neighbouring B2 Lands south of the Site whereas 

Smoothrock Avenue is internal to the neighbouring B2 and B3 Lands south of the Site. The collector provides signalized 

access to the Site via Whites Road in the south and Alexander Knox Road in the north. 
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3.1.2 Study Area and Analysis Periods 

An assessment of future traffic operations under ultimate conditions was conducted at key future access locations to the 

A5/A11 Lands as follows: 

Signalized Intersections 

• Whites Road / Alexander Knox Road; 

• Whites Road / Smoothrock Avenue / Dusk Owl Circle; 

• Whites Road / Daleena Street / Street 18AM; and, 

• Alexander Knox Road / Silvermoon Drive / Begonia Place. 

Unsignalized Intersections 

• Whites Road / Cinnabar Street; 

• Whites Road / Folklore Street / Street 18AQ; 

• Whites Road / Andiron Path / Street 18AL; 

• Whites Road / Begonia Place / Street 18BD; and, 

• Alexander Knox Road / Spring Meadow Avenue / Galaxy Street. 

It is noted that the full build-out of Seaton has already been assessed as part of the 2013 Report, with lane configurations 

and traffic control addressed further in the subsequent Environmental Assessments. On this basis, the intention of this 

analysis is to focus specifically on the operations for intersections within the vicinity of the Site with updated lane 

configurations and traffic controls. 

3.1.3 Forecasted Traffic Volumes 

As part of the modeling exercise conducted to derive full build-out Seaton traffic volumes, a 20% mode split reduction was 

applied throughout the entire six-neighbourhood study area. Since the current traffic operations assessment has been 

conducted with respect to local access to the A5/A11 Lands, it was determined that, in order to produce conservative 

results and recommendations, it would be appropriate to undo this 20% reduction in the case of trips generated by the 

A5/A11 Lands.  

To reintroduce the additional 20% of traffic volumes removed in the 2013 Report, the projected number of vehicle trips 

generated by the A5/A11 Lands as of the 2013 Report were first disaggregated. That is, traffic originating from the A5/A11 

Lands were isolated from corridor (through) traffic. These volumes represent the base future traffic volumes for the Site. 

This locally generated traffic was then factored up, in order to undo the 20% mode split reduction, and assigned throughout 

the area road network. 

A summary of the projected full build-out trip generation for the A5/A11 Lands is provided in Table 2. 
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Table 2 Projected Full Build-Out Vehicular Trip Generation – A5/A11 Lands 

 
AM Peak Hour PM Peak Hour 

In Out 2-Way In Out 2-Way 

Estimated Site Trip Generation per 2013 Report 

(with 20% mode split reduction) 
255 405 660 420 270 690 

Estimated Site Trip Generation 

(with 20% mode split reduction removed) 
310 505 815 545 335 880 

Additional Site Trip Generation Associated 
with Removal of 20% Mode Split Reduction 

55 100 155 125 65 190 

 

The base future volumes as detailed in the 2013 Report are provided in Figure 4, and the future volumes inclusive of the 

previously removed 20% mode split reduction are provided in Figure 5. It is noted that some adjustments were made to 

reflect lane configuration changes from the 2013 Report and the subsequent Environmental Assessment processes. The 

reassignment of volumes as a result of these changes is presented in Figure 6. The resulting future total traffic volumes 

were used as inputs to conduct the ultimate conditions intersection capacity analysis and are illustrated in Figure 7. 

 Interim Conditions 

3.2.1 Road Network 

As discussed above, the construction of the roadway infrastructure supporting the development is expected to occur in 

phases. For the purpose of analysis, it is assumed that the external road network impacting the Site and built under interim 

conditions is consistent with ultimate conditions, with the exception of:  

• The extension of Alexander Knox Road from Collector 1 (a north-south collector road under construction 

approximately 1 kilometre west of Whites Road) in the east to York Durham Line in the west. 

Area developments constructed as part of the interim condition of the Seaton community have been generally assumed in 

accordance with Phase 1 of the SSIS. 

The future area road network, as well as corresponding lane configurations and intersection controls in the immediate 

vicinity of the Site under interim conditions is anticipated to remain consistent with ultimate conditions as presented in 

Figure 3. The exception to this is the interim condition of intersections which are planned to be signalized as part of the full 

build-out of Seaton which is assessed in Section 4.1.  
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3.2.2 Forecasted Traffic Volumes 

Estimates of future traffic volumes in the vicinity of the Site under interim conditions were derived using the following 

methodology: 

• Step 1: Two-thirds of the 2013 Report volumes were assumed for all movements at the Whites Road / Alexander 

Knox Road intersection, inclusive of background developments in the vicinity of the Site. Volumes separated 

from background developments were carried along their respective corridors. Background developments 

considered are as follows:  

o Developments south of the A5/A11 Lands, as demonstrated in the interim condition of the “Seaton Draft 

Plan of Subdivisions SP-2008-05 & SP-2008-06” report completed by BA Group on March 14, 2023. 

o Developments east of the A5/A11 Lands within SP-2009-02, as generated and distributed following the 2013 

Report and the interim road network condition. Trips originating or destined to the A5/A11 Lands were 

balanced with Site traffic volumes derived in Steps 3 – 4 and removed from the background developments 

layer to avoid double counting trips. 

• Step 2: Through volumes along Alexander Knox Road at the Whites Road / Alexander Knox Road intersection, as 

calculated in Step 1, were reassigned as turning movements at the intersection (in addition to Step 1 turning 

movement volumes), representative of the interim buildout of Alexander Knox Road terminating at Collector 1; 

• Step 3: Trip generation associated with the proposed A5/A11 Lands. Trip generation rates are consistent with 

those outlined in the 2013 Report as outlined in Table 3. Trips internal to the Site between residential and school 

land uses were based on distributions internal to Neighbourhood 18 outlined in the 2013 Report and were 

assumed to be 80% pedestrian trips, representative of the percentage of residents within the Site situated south 

of Alexander Knox Road (within reasonable walking distance). The projected interim Site trip generation is 

detailed in Table 4; and, 

• Step 4: Site trips distributed and assigned to study area intersections based on the distributions outlined in the 

2013 Report for Neighbourhood 18 based on the interim road network condition. 

Table 3 Vehicular Trip Generation Rates 

Land Use 
AM Peak Hour PM Peak Hour 

In Out 2-Way In Out 2-Way 

Residential Detached Dwelling (per unit) 0.20 0.57 0.77 0.65 0.37 1.02 

Residential Townhouse (per unit) 0.11 0.56 0.67 0.46 0.23 0.69 

Residential Apartment (per unit) 0.10 0.25 0.35 0.26 0.18 0.44 

Elementary School (per student) 0.16 0.14 0.30 0.07 0.08 0.15 
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Table 4 Projected Interim Vehicular Trip Generation – A5/A11 Lands 

Land Use 
AM Peak Hour PM Peak Hour 

In Out 2-Way In Out 2-Way 

Residential 

Residential Detached Dwelling 

(274 units) 
55 155 210 180 100 280 

Residential Townhouse 

(495 units) 
55 280 335 225 115 340 

Residential Apartment 

(144 units) 
15 35 50 40 25 65 

Internal Trip Reduction (20% Vehicular)1 -5 -15 -20 -5 -5 -10 

Internal Trip Reduction (80% Pedestrians)2 -15 -60 -75 -20 -10 -30 

Residential Trip Generation (913 units) 105 395 500 420 225 645 

School 

Elementary School 

(1,200 students)3 
190 170 360 85 95 180 

Internal Trip Reduction (80% Pedestrians)2 -60 -15 -75 -10 -20 -30 

School Trip Generation (1,200 students) 130 155 285 75 75 150 

Total Trip Generation 235 550 785 495 300 795 

Notes: 
1. Vehicular internal trips have been removed from the residential trip generation to avoid double counting vehicles included in the school trip 

generation 
2. Pedestrian internal trips have been removed from both the residential and school trip generation to avoid including as vehicular trips 
3. Assumes 600 students per elementary school as per the 2013 Report 
 

Future background volumes under interim conditions, inclusive of Steps 1 – 2, are provided in Figure 8. Projected Site traffic 

volumes under interim conditions, inclusive of Steps 3 – 4, are shown in Figure 9. Resulting future total traffic volumes, 

which were used as inputs to conduct the interim conditions intersection capacity analysis are illustrated in Figure 10. 
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4.0 INTERSECTION CAPACITY ANALYSIS 

Traffic operations were analyzed based on the principles and methodology outlined in the Highway Capacity Manual (HCM). 

This analysis was performed using Trafficware’s Synchro 11 software, in accordance with the Region of Durham 

requirements and standards. 

For signalized intersections, the volume-to-capacity ratio (v/c) is an indicator of the capacity utilization for the key 

movements in the intersection. A v/c of 1.00 indicates that certain governing traffic movements through the intersection 

are operating at or near maximum capacity. The primary overall level of service (LOS) indicator is delay, both on individual 

movements and expressed as an average for all vehicles processed. Many busy urban intersections operate at LOS D to E, 

which reflects average delays in the range of 35 to 80 seconds. 

For unsignalized intersections, level of service (LOS) characterizes operational conditions for key movements in terms of 

delay within the traffic stream. LOS A represents a good level of service with short delays. LOS F represents a poor level of 

service with long delays. The volume to capacity ratio (v/c) is an indicator of the capacity utilization for key movements at 

the intersection and resultant residual capacity potential. 

Existing signal timing plans provided by the Region of Durham at nearby intersections were utilized in the development of 

future signalized intersections within the vicinity of the Site. With the widening of Whites Road to six lanes, cycle lengths 

at signals along Whites Road were assumed to be 144 seconds under both interim and ultimate conditions. Optimized signal 

phasing and timing parameters have been adopted to respond to changing traffic conditions as appropriate. 

With regards to HOV lanes within the study area, a lane utilization factor of 0.83 was assumed, which represents 20% of 

the total traffic in the HOV lanes (for the proposed three lanes in each direction). 

Synchro 11 worksheets including detailed parameters and output results are included in Appendix C. 

 Traffic Signal Warrants 

The following intersections providing access to the A5/A11 Lands were planned to be signalized as part of the initial planning 

of Seaton: 

• Whites Road / Smoothrock Avenue / Dusk Owl Circle; 

• Whites Road / Daleena Street / Street 18AM; and, 

• Alexander Knox Road / Silvermoon Drive / Begonia Place. 

Traffic signal warrants were conducted for all three intersections under interim conditions based on Ontario Traffic Manual 

methodologies and is attached in Appendix D. 

Based on the analysis, as part of the interim condition, a traffic signal is not warranted at any of the above three 

intersections, albeit the intersections of Whites Road / Smoothrock Avenue / Dusk Circle and Whites Road / Daleena Street 

/ Street 18AM are close. While a signal is not warranted at any of the three intersections, the intersections have been 

considered operationally as either a potential signalized or unsignalized intersection under interim conditions. 

The operations analysis results provided in Section 4.2 and Section 4.3 indicate that signals are required for the 

intersections of Whites Road / Smoothrock Avenue / Dusk Circle and Whites Road / Daleena Street / Street 18AM to operate 

appropriately. Further to the above, it is recommended that the operation of all three intersections be monitored as 

development within the area progresses and that reasonable underground signal related infrastructure is installed during 

the initial construction of each intersection. 

Traffic analysis results for area signalized and unsignalized intersections are discussed in the following sections.  
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 Signalized Intersections 

The results of the traffic operations analysis at the area signalized intersections for the interim and ultimate scenarios are 

provided in Table 5. As shown, all signalized intersections within the respective study area are projected to operate with 

acceptable levels of service and within capacity under interim and ultimate conditions. 

Table 5 Synchro Results – Signalized Intersections 

Lane Group 
Ultimate (Full Build-Out) Conditions  Interim Conditions  

V/C LOS Delay (sec) V/C LOS Delay (sec) 

Whites Road / Alexander Knox Road 

EBL 0.44 (0.33) D (D) 45.1 (37.9) 0.50 (0.37) D (D) 43.2 (44.3) 

EBT 0.70 (0.87) E (E) 59.5 (62.9) 0.21 (0.34) D (D) 52.0 (53.4) 

EBR 0.11 (0.12) D (D) 50.3 (43.6) 0.09 (0.05) D (D) 50.9 (50.5) 

WBL 0.85 (0.89) D (E) 50.5 (61.8) 0.64 (0.67) D (D) 37.9 (38.5) 

WBT 0.63 (0.42) D (D) 45.2 (35.1) 0.21 (0.13) D (D) 43.8 (40.0) 

WBR 0.10 (0.13) D (C) 36.9 (31.3) 0.21 (0.21) D (D) 44.0 (41.2) 

NBL 0.20 (0.74) C (D) 27.8 (48.4) 0.15 (0.52) C (C) 23.4 (28.5) 

NBT 0.53 (0.50) D (D) 36.1 (41.8) 0.38 (0.32) C (C) 32.1 (34.0) 

NBR 0.19 (0.44) D (D) 40.5 (44.9) 0.32 (0.34) D (D) 35.9 (37.8) 

SBL 0.60 (0.68) C (C) 23.9 (30.5) 0.63 (0.76) C (C) 21.9 (26.6) 

SBT 0.20 (0.65) C (D) 23.9 (42.4) 0.15 (0.38) C (C) 21.7 (28.2) 

SBR 0.12 (0.15) C (C) 23.1 (33.7) 0.08 (0.14) C (C) 21.1 (24.9) 

Overall 0.74 (0.82) D (D) 40.4 (45.2) 0.66 (0.75) C (C) 34.9 (34.8) 

Whites Road / Smoothrock Avenue / Dusk Owl Cricle (Signalized Configuration) 

EBL 0.09 (0.06) E (D) 55.3 (54.2) 0.66 (0.38) E (E) 67.4 (60.9) 

EBTR 0.54 (0.66) E (E) 61.5 (66.7) 0.42 (0.30) E (E) 57.8 (59.5) 

WBL 0.16 (0.09) E (D) 56.0 (54.6) 0.31 (0.19) E (E) 56.7 (58.5) 

WBTR 0.03 (--)2 D (--)2 54.6 (--)2 0.33 (0.30) E (E) 56.6 (59.5) 

NBL 0.29 (0.68) A (C) 6.2 (20.3) 0.07 (0.34) A (A) 4.1 (6.4) 

NBTR 0.28 (0.29) A (A) 4.5 (4.7) 0.22 (0.29) A (A) 4.5 (3.8) 

SBL 0.02 (0.05) A (A) 2.3 (2.2) 0.12 (0.32) A (A) 3.6 (8.1) 

SBTR 0.24 (0.33) A (A) 2.7 (3.3) 0.24 (0.26) A (A) 3.1 (4.6) 

Overall 0.33 (0.68) A (A) 7.7 (8.9) 0.30 (0.35) B (A) 13.0 (8.8) 
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Lane Group 
Ultimate (Full Build-Out) Conditions  Interim Conditions  

V/C LOS Delay (sec) V/C LOS Delay (sec) 

Alexander Knox Road / Silvermoon Drive / Begonia Place (Signalized Configuration) 

EBL --2 (0.03) --2 (A) --2 (3.7) 0.01 (0.01) A (A) 2.9 (2.8) 

EBT 0.20 (0.31) A (A) 5.3 (4.9) 0.09 (0.11) A (A) 3.2 (3.1) 

EBR 0.04 (0.08) A (A) 4.6 (3.9) 0.02 (0.02) A (A) 3.0 (2.9) 

WBL 0.21 (0.34) A (A) 6.0 (6.7) 0.07 (0.08) A (A) 3.2 (3.2) 

WBT 0.28 (0.24) A (A) 5.8 (4.5) 0.09 (0.10) A (A) 3.2 (3.1) 

WBR -- (--)2 -- (--)2 -- (--)2 0.00 (0.02) A (A) 2.9 (2.8) 

NBL 0.69 (0.51) D (D) 46.8 (41.7) 0.38 (0.18) D (D) 42.1 (40.5) 

NBTR 0.09 (0.06) C (D) 34.6 (36.9) 0.08 (0.05) D (D) 39.2 (39.4) 

SBL 0.22 (0.15) D (D) 35.8 (37.7) 0.41 (0.22) D (D) 42.5 (40.9) 

SBTR 0.01 (0.00) C (D) 33.9 (36.5) 0.08 (0.03) D (D) 39.2 (39.3) 

Overall 0.36 (0.37) B (A) 12.7 (8.9) 0.14 (0.13) B (A) 14.0 (8.3) 

Whites Road / Daleena Street / Street 18AM (Signalized Configuration) 

EBL 0.64 (0.59) E (E) 68.0 (68.4) 0.48 (0.28) E (E) 60.7 (57.7) 

EBTR 0.03 (0.10) D (E) 54.4 (55.8) 0.13 (0.16) E (E) 56.1 (56.1) 

WBL 0.25 (0.40) E (E) 56.8 (59.4) 0.24 (0.54) E (E) 57.4 (62.1) 

WBTR 0.11 (0.17) E (E) 55.2 (56.5) 0.09 (0.28) E (E) 55.7 (57.4) 

NBL 0.03 (0.10) A (A) 3.6 (4.3) 0.06 (0.21) A (A) 3.0 (5.0) 

NBTR 0.29 (0.28) A (A) 4.5 (4.2) 0.25 (0.27) A (A) 3.3 (3.9) 

SBL 0.20 (0.61) A (C) 7.4 (21.8) 0.11 (0.41) A (A) 3.8 (9.7) 

SBTR 0.25 (0.34) A (A) 5.6 (6.0) 0.21 (0.28) A (A) 3.1 (2.9) 

Overall 0.34 (0.60) B (B) 11.3 (12.5) 0.28 (0.42) A (B) 9.9 (10.2) 

Notes: 
1. 00 (00) – AM Peak (PM Peak) 
2. Zero volumes projected for movement 
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 Unsignalized Intersections 

The results of the traffic operations analysis at the area unsignalized intersections for the interim and ultimate scenarios 

are provided in Table 6. As shown, all unsignalized intersections within the respective study area are projected to operate 

with acceptable levels of service under interim and ultimate conditions. 

The exception to the above is the intersections of Whites Road / Smoothrock Avenue / Dusk Circle and Whites Road / 

Daleena Street / Street 18AM which are required to be signalized under interim conditions. Table 5 demonstrates that both 

intersections are projected to operate with acceptable levels of service and within capacity when signalized. 

Table 6 Synchro Results – Unsignalized Intersections 

Lane Group 
Ultimate (Full Build-Out) Conditions  Interim Conditions  

LOS Delay (sec) LOS Delay (sec) 

Whites Road / Smoothrock Avenue / Dusk Owl Cricle (Unsignalized Configuration)  

EBL 

Signalized as per Table 5 

F (F) 354.9 (Error) 

EBTR F (F) 74.8 (294.1) 

WBL F (F) 253.2 (Error) 

WBTR C (F) 21.4 (323.3) 

NBL A (B) 9.9 (11.3) 

SBL A (B) 9.7 (11.7) 

Alexander Knox Road / Silvermoon Drive / Begonia Place (Unsignalized Configuration) 

EBL 

Signalized as per Table 5 

A (A) 7.8 (7.9) 

WBL A (A) 8.0 (8.2) 

NBL C (C) 16.0 (16.6) 

NBTR B (B) 10.1 (10.6) 

SBL C (C) 18.6 (17.6) 

SBTR B (B) 14.1 (13.3) 

Whites Road / Daleena Street / Street 18AM (Unsignalized Configuration) 

EBL 

Signalized as per Table 5 

F (F) 129.8 (Error) 

EBTR E (F) 38.3 (365.4) 

WBL F (F) 109.0 (Error) 

WBTR C (F) 23.2 (349.9) 

NBL A (B) 9.5 (10.0) 

SBL B (B) 10.2 (11.4) 
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Lane Group 
Ultimate (Full Build-Out) Conditions  Interim Conditions  

LOS Delay (sec) LOS Delay (sec) 

Whites Road / Cinnabar Street 

EBR A (A) 10.0 (10.0) B (B) 10.5 (10.3) 

NBL A (B) 9.7 (11.0) A (B) 9.7 (10.8) 

Whites Road / Folklore Street / Street 18AQ 

EBR A (A) 9.5 (9.6) A (A) 9.8 (9.7) 

WBR B (B) 10.4 (10.5) B (B) 10.2 (10.7) 

Whites Road / Andiron Path / Street 18AL 

EBR A (--)2 9.5 (--)2 A (A) 9.7 (8.8) 

WBR B (B) 10.3 (10.5) A (B) 10.0 (10.2) 

Whites Road / Begonia Place / Street 18BD 

EBR -- (--)2 -- (--)2 B (B) 10.0 (12.1) 

WBR A (A) 9.2 (9.0) A (A) 8.9 (9.0) 

Alexander Knox Road / Spring Meadow Avenue / Galaxy Street 

NBR B (B) 10.6 (10.9) A (A) 10.1 (9.9) 

SBR A (A) 9.1 (9.5) A (--) 9.0 (--)2 

Notes: 
1. 00 (00) – AM Peak (PM Peak) 
2. Zero volumes projected for movement 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

Overview 

1. This study examines transportation aspects related to the proposed residential and elementary school 

developments known as the A5 and A11 Lands. The A5 Lands are located within SP-2009-02 whereas the A11 Lands 

are in a separate parcel of land that is adjacent too and surrounded by SP-2009-02. 

2. The lands of interest to this study (A5 and A11 Lands) are referred to as the “A5/A11 Lands” or the “Site”. The 

A5/A11 Lands are proposed in the vicinity of the proposed Whites Road / Alexander Knox Road and Whites Road 

/ Whitevale Road intersections, west of Whites Road and south of Whitevale Road. Additional lands within SP-

2009-02, located east of Whites Road and south of Whitevale Road, are to be assessed in a subsequent submission. 

3. The A5/A11 Lands will include 274 detached dwelling units, 495 townhouse dwelling units, 144 mid-rise apartment 

dwelling units and 2 elementary schools. 

4. In May 2013, BA Group completed a transportation planning exercise on behalf of the Seaton Landowners Group 

and issued a summary report and technical appendix entitled Seaton Transportation Operations Review (the “2013 

Report”) which examined several transportation-related elements of the entire “full build-out” Seaton community. 

The conclusions drawn from this report in-part guided the development of the ultimate and interim conditions 

utilized in this study. 

Transportation Demand Management 

5. The following Transportation Demand Management (TDM) measures will be implemented as part of the 

development of the Site: 

a) Transit routes along Whites Road, Alexander Knox Road and Silvermoon Drive; 

b) Cycling infrastructure along Whites Road, Alexander Knox Road and Silvermoon Drive; 

c) Smooth and sufficient pedestrian infrastructure throughout the Site; and, 

d) Provision of information in the sales office on walking routes, trails, cycling and transit. 

Traffic Volumes – Ultimate Conditions 

6. Future intersection layouts have been generally assumed in accordance with the Central Pickering Development 

Plan – Class Environmental Assessment for Regional Services in the City of Pickering and the Seaton Arterial and 

Collector Roads Environmental Study Report. 

7. The full build-out of Seaton has already been assessed as part of the 2013 Report, with lane configurations and 

traffic control addressed further in the subsequent Environmental Assessments. On this basis, the intention of the 

ultimate analysis in this report is to focus specifically on the operations for intersections within the vicinity of the 

Site with updated lane configurations and traffic controls.  

8. Traffic forecasts used in the evaluation of future intersection operations were based on projections obtained from 

future total volumes outlined in the 2013 Report. 

9. As part of the modeling exercise conducted to derive full build-out Seaton traffic volumes, a 20% mode split 

reduction was applied throughout the entire six-neighbourhood study area. Since the current traffic operations 

assessment has been conducted with respect to local access to the A5/A11 Lands, it was determined that, in order 

to produce conservative results and recommendations, it would be appropriate to undo this 20% reduction in the 

case of trips generated by the A5/A11 Lands.  

10. Removal of the 20% mode split reduction for the Site resulted in an estimated 155 and 190 additional two-way 

trips generated by the A5/A11 Lands during the weekday morning and afternoon peak hours, respectively. 
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Traffic Volumes – Interim Conditions 

11. The construction of the roadway infrastructure supporting the development is expected to occur in phases.  

12. For the purposes of analysis, it is assumed that external road network infrastructure impacting the Site and built 

under interim conditions is consistent with ultimate conditions, with the exception of: 

• The extension of Alexander Knox Road from Collector 1 (a north-south collector road under construction 

approximately 1 kilometre west of Whites Road) in the east to York Durham Line in the west. 

13. Area developments constructed as part of the interim condition of the Seaton community have been generally 

assumed in accordance with Phase 1 of the Region of Durham’s Staged Servicing and Implementation Strategy. 

14. Traffic forecasts used in the evaluation of future intersection operations were based on projections obtained from 

future total volumes outlined in the 2013 Report with adjustments made to represent interim conditions. 

15. Under these conditions, the A5/A11 Lands are projected to generate in the order of 785 and 795 two-way trips 

during the weekday morning and afternoon peak hours, respectively. 

Traffic Signal Warrants 

16. The following intersections providing access to the A5/A11 Lands were planned to be signalized as part of the 

initial planning of Seaton: 

• Whites Road / Smoothrock Avenue / Dusk Owl Circle; 

• Whites Road / Daleena Street / Street 18AM; and, 

• Alexander Knox Road / Silvermoon Drive / Begonia Place. 

17. Traffic signal warrants were conducted for all three intersections under interim conditions based on Ontario Traffic 

Manual methodologies. 

18. Based on the analysis, as part of the interim condition, a traffic signal is not warranted at any of the three 

intersections, albeit the intersections of Whites Road / Smoothrock Avenue / Dusk Circle and Whites Road / 

Daleena Street / Street 18AM are close. 

19. While a signal is not warranted at any of the three intersections, the intersections were considered operationally 

as either a potential signalized or unsignalized intersection under interim conditions. 

20. Operations analysis results indicate that signals are required for the intersections of Whites Road / Smoothrock 

Avenue / Dusk Circle and Whites Road / Daleena Street / Street 18AM to operate appropriately. Further to the 

above, it is recommended that the operation of all three intersections be monitored as development within the 

area progresses and that reasonable underground signal related infrastructure is installed during the initial 

construction of each intersection. 

Traffic Operations 

21. Traffic operations analysis results indicate that all intersections within the study area under ultimate and interim 

conditions are projected to operate with acceptable levels of service and within capacity.  
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FIGURE 5   BASE TRAFFIC VOLUMES AND RE-ADDITION OF 20% REDUCTION
- ULTIMATE CONDITIONS



Site
A5

Street 18AN

Street 16H
(Dusk Owl Circ)

Street
18AO

Street 18AR

Collector 2 (Smoothrock Ave)

Site
A11

0(0)
0(0)
0(0)

0
(0

)0
(0

) 0
(0

)

0 (0)

0 (0)
0 (0)

0
(0

)

0
(0

)
0

(0
)

0(0)

0
(0

)0
(0

)

0
(0

)
0

(0
)

0 (0)

5(0)

0
(0

)0
(0

)

10
(3

0)
-1

0
(-1

5)

0 (0)

0(0)

5(0)
0(0)

0
(0

)0
(0

)-1
0

(-2
5)

0
(0

)

5
(1

5)
-1

0
(-1

5)

0 (0)

0 (0)
0 (0)

5(0)
0

(0
)-1

0
(-2

5)

5
(1

5)
-1

0
(-1

5)
0 (0)

0(0)

10
(2

5)
-1

0
(-2

5)

0
(0

)
0

(0
)

0(0)

0(0)
0(0)

0
(0

) 0
(0

)0
(0

)

0
(0

)

0
(0

)
0

(0
)

0 (0)

0 (0)
0 (0)

0(0)

0(0)
0(0)

0
(0

) 0
(0

)0
(0

)

0
(0

)

0
(0

)
0

(0
)

0 (0)

0 (0)
0 (0)

0(0)
0(0)

0
(0

)

0
(0

)

0 (0)
0 (0)

Andiron Path

Street 18BD

Sp
rin

g 
M

ea
do

w
 A

ve

C
ol

le
ct

or
 2

 (S
ilv

er
m

oo
n 

D
r)

Daleena St

Folklore St

Cinnabar St

W
hi

te
s 

R
d

Alexander Knox Rd

Begonia Pl

G
al

ax
y 

St

Street 18AN

Street
18AO

Street 18AP

Street 18AR

-5(0)

0
(0

)

-5
(-1

5)
5

(1
5)

-5(0)

0
(0

)

-5
(-1

5)
0

(0
)

-5(0)

-1
0

(-2
5)

-5
(-1

5)
0

(0
)

0(0)

-1
0

(-2
5)

-5
(-1

5)
0

(0
)

See Inset A

Inset A

See Inset A

See Inset A

See Inset A

Street
18AP

00

(00)

AM Peak Hour

PM Peak Hour

Proposed Traffic Signal

D
at

e 
Pl

ot
te

d:
 F

eb
ru

ar
y 

28
, 2

02
4 

 F
ile

na
m

e:
 P

:\5
8\

39
\1

8\
G

ra
ph

ic
s\

C
AD

\F
ig

06
-0

0-
BT

-R
ed

is
t.d

w
g

A5 & A11 LANDSBA  GROUP 5839-18

FIGURE 6   BASE TRAFFIC VOLUME REDISTRIBUTION - ULTIMATE CONDITIONS
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FIGURE 7   FUTURE TOTAL VOLUMES - ULTIMATE CONDITIONS
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FIGURE 8   FUTURE BACKGROUND TRAFFIC VOLUMES - INTERIM CONDITIONS
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FIGURE 9   SITE TRAFFIC VOLUMES - INTERIM CONDITIONS
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FIGURE 10   FUTURE TRAFFIC VOLUMES - INTERIM CONDITIONS
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Appendix C:  
Synchro Sheets 



HCM Signalized Intersection Capacity Analysis
1: Whites Road & Alexander Knox Road Interim AM Future Total

Seaton - A5 & A11 Lands - Interim AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 175 110 115 305 160 285 65 645 235 240 290 50
Future Volume (vph) 175 110 115 305 160 285 65 645 235 240 290 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.4 3.2 3.3 3.4 3.2 3.3 3.5 3.2 3.3 3.5 3.2
Total Lost time (s) 3.0 6.0 6.0 3.0 6.0 6.0 3.0 6.0 6.0 3.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 *0.83 1.00 1.00 *0.83 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.96
Flpb, ped/bikes 0.99 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1688 3461 1455 1689 3461 1455 1693 4587 1449 1707 4587 1449
Flt Permitted 0.64 1.00 1.00 0.60 1.00 1.00 0.54 1.00 1.00 0.27 1.00 1.00
Satd. Flow (perm) 1141 3461 1455 1069 3461 1455 956 4587 1449 493 4587 1449
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 190 120 125 332 174 310 71 701 255 261 315 54
RTOR Reduction (vph) 0 0 104 0 0 235 0 0 68 0 0 0
Lane Group Flow (vph) 190 120 21 332 174 75 71 701 187 261 315 54
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 40.2 24.0 24.0 53.9 34.7 34.7 64.9 57.8 57.8 78.1 68.0 68.0
Effective Green, g (s) 40.2 24.0 24.0 53.9 34.7 34.7 64.9 57.8 57.8 78.1 68.0 68.0
Actuated g/C Ratio 0.28 0.17 0.17 0.37 0.24 0.24 0.45 0.40 0.40 0.54 0.47 0.47
Clearance Time (s) 3.0 6.0 6.0 3.0 6.0 6.0 3.0 6.0 6.0 3.0 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) 380 576 242 515 834 350 467 1841 581 413 2166 684
v/s Ratio Prot 0.06 0.03 c0.12 0.05 0.01 0.15 c0.08 0.07
v/s Ratio Perm 0.08 0.01 c0.12 0.05 0.06 0.13 c0.27 0.04
v/c Ratio 0.50 0.21 0.09 0.64 0.21 0.21 0.15 0.38 0.32 0.63 0.15 0.08
Uniform Delay, d1 42.2 51.8 50.7 35.1 43.7 43.7 22.7 30.5 29.6 18.8 21.5 20.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.03 1.03 1.16 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.2 0.2 2.8 0.1 0.3 0.1 0.6 1.4 3.1 0.1 0.2
Delay (s) 43.2 52.0 50.9 37.9 43.8 44.0 23.4 32.1 35.9 21.9 21.7 21.1
Level of Service D D D D D D C C D C C C
Approach Delay (s) 47.8 41.5 32.4 21.7
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 34.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Whites Road & Collector 2 (Smoothrock Avenue)/Street 16H (Dusk Owl Circle)Interim AM Future Total

Seaton - A5 & A11 Lands - Interim AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 105 40 50 45 10 55 25 700 5 50 755 25
Future Volume (vph) 105 40 50 45 10 55 25 700 5 50 755 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.2 3.5 3.2 3.2 3.5 3.2 3.3 3.5 3.5 3.3 3.5 3.5
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 *0.83 1.00 *0.83
Frpb, ped/bikes 1.00 0.98 1.00 0.97 1.00 1.00 1.00 1.00
Flpb, ped/bikes 0.98 1.00 0.98 1.00 0.98 1.00 0.97 1.00
Frt 1.00 0.92 1.00 0.87 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1650 1652 1652 1556 1669 4579 1663 4550
Flt Permitted 0.71 1.00 0.66 1.00 0.29 1.00 0.32 1.00
Satd. Flow (perm) 1234 1652 1144 1556 512 4579 564 4550
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 43 54 49 11 60 27 761 5 54 821 27
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 114 97 0 49 71 0 27 766 0 54 848 0
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 20.2 20.2 20.2 20.2 111.8 111.8 111.8 111.8
Effective Green, g (s) 20.2 20.2 20.2 20.2 111.8 111.8 111.8 111.8
Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.78 0.78 0.78 0.78
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) 173 231 160 218 397 3555 437 3532
v/s Ratio Prot 0.06 0.05 0.17 c0.19
v/s Ratio Perm c0.09 0.04 0.05 0.10
v/c Ratio 0.66 0.42 0.31 0.33 0.07 0.22 0.12 0.24
Uniform Delay, d1 58.6 56.5 55.6 55.8 3.8 4.3 4.0 4.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.75 0.66
Incremental Delay, d2 8.7 1.2 1.1 0.9 0.3 0.1 0.6 0.2
Delay (s) 67.4 57.8 56.7 56.6 4.1 4.5 3.6 3.1
Level of Service E E E E A A A A
Approach Delay (s) 63.0 56.7 4.5 3.1
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 13.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
2: Whites Road & Collector 2 (Smoothrock Avenue)/Street 16H (Dusk Owl Circle)Interim AM Future Total

Seaton - A5 & A11 Lands - Interim AM FT - Unsignalized Configuration Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim - Signal Warrant Adjustments.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 105 40 50 45 10 55 25 700 5 50 755 25
Future Volume (Veh/h) 105 40 50 45 10 55 25 700 5 50 755 25
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 114 43 54 49 11 60 27 761 5 54 821 27
Pedestrians 15 15 15 15
Lane Width (m) 3.4 3.4 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1346 1792 317 1305 1804 286 863 781
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1346 1792 317 1305 1804 286 863 781
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 39 92 1 84 91 96 93
cM capacity (veh/h) 78 70 663 50 69 694 766 823

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4
Volume Total 114 97 49 71 27 304 304 157 54 328 328 191
Volume Left 114 0 49 0 27 0 0 0 54 0 0 0
Volume Right 0 54 0 60 0 0 0 5 0 0 0 27
cSH 78 140 50 289 766 1700 1700 1700 823 1700 1700 1700
Volume to Capacity 1.46 0.69 0.99 0.25 0.04 0.18 0.18 0.09 0.07 0.19 0.19 0.11
Queue Length 95th (m) 73.1 31.3 33.9 7.5 0.9 0.0 0.0 0.0 1.7 0.0 0.0 0.0
Control Delay (s) 354.9 74.8 253.2 21.4 9.9 0.0 0.0 0.0 9.7 0.0 0.0 0.0
Lane LOS F F F C A A
Approach Delay (s) 226.1 116.1 0.3 0.6
Approach LOS F F

Intersection Summary
Average Delay 30.8
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
3: Collector 2 (Silvermoon Drive)/Begonia Place & Alexander Knox Road Interim AM Future Total

Seaton - A5 & A11 Lands - Interim AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 5 225 20 50 215 5 55 5 75 55 15 5
Future Volume (vph) 5 225 20 50 215 5 55 5 75 55 15 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.4 3.4 3.3 3.4 3.4 3.2 3.5 3.2 3.2 3.5 3.2
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 0.92 1.00 0.97 1.00 0.99
Flpb, ped/bikes 0.96 1.00 1.00 0.96 1.00 1.00 0.98 1.00 0.98 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1639 3461 1430 1640 3461 1430 1656 1532 1659 1762
Flt Permitted 0.61 1.00 1.00 0.60 1.00 1.00 0.74 1.00 0.70 1.00
Satd. Flow (perm) 1046 3461 1430 1035 3461 1430 1296 1532 1223 1762
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 5 245 22 54 234 5 60 5 82 60 16 5
RTOR Reduction (vph) 0 0 5 0 0 1 0 72 0 0 4 0
Lane Group Flow (vph) 5 245 17 54 234 4 60 15 0 60 17 0
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 75.9 75.9 75.9 75.9 75.9 75.9 12.1 12.1 12.1 12.1
Effective Green, g (s) 75.9 75.9 75.9 75.9 75.9 75.9 12.1 12.1 12.1 12.1
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.76 0.76 0.12 0.12 0.12 0.12
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) 793 2626 1085 785 2626 1085 156 185 147 213
v/s Ratio Prot c0.07 0.07 0.01 0.01
v/s Ratio Perm 0.00 0.01 0.05 0.00 0.05 c0.05
v/c Ratio 0.01 0.09 0.02 0.07 0.09 0.00 0.38 0.08 0.41 0.08
Uniform Delay, d1 2.9 3.1 2.9 3.1 3.1 2.9 40.5 39.0 40.6 39.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.1 0.0 0.2 0.1 0.0 1.6 0.2 1.8 0.2
Delay (s) 2.9 3.2 3.0 3.2 3.2 2.9 42.1 39.2 42.5 39.2
Level of Service A A A A A A D D D D
Approach Delay (s) 3.2 3.2 40.4 41.6
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.14
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
3: Collector 2 (Silvermoon Drive)/Begonia Place & Alexander Knox Road Interim AM Future Total

Seaton - A5 & A11 Lands - Interim AM FT - Unsignalized Configuration Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim - Signal Warrant Adjustments.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 225 20 50 215 5 55 5 75 55 15 5
Future Volume (Veh/h) 5 225 20 50 215 5 55 5 75 55 15 5
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 245 22 54 234 5 60 5 82 60 16 5
Pedestrians 15 15 15 15
Lane Width (m) 3.4 3.4 3.4 3.4
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 356
pX, platoon unblocked
vC, conflicting volume 254 282 523 632 152 589 649 147
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 254 282 523 632 152 589 649 147
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 96 85 99 90 81 96 99
cM capacity (veh/h) 1293 1263 389 369 846 324 361 853

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 WB 4 NB 1 NB 2 SB 1 SB 2
Volume Total 5 122 122 22 54 117 117 5 60 87 60 21
Volume Left 5 0 0 0 54 0 0 0 60 0 60 0
Volume Right 0 0 0 22 0 0 0 5 0 82 0 5
cSH 1293 1700 1700 1700 1263 1700 1700 1700 389 788 324 418
Volume to Capacity 0.00 0.07 0.07 0.01 0.04 0.07 0.07 0.00 0.15 0.11 0.19 0.05
Queue Length 95th (m) 0.1 0.0 0.0 0.0 1.1 0.0 0.0 0.0 4.3 3.0 5.3 1.3
Control Delay (s) 7.8 0.0 0.0 0.0 8.0 0.0 0.0 0.0 16.0 10.1 18.6 14.1
Lane LOS A A C B C B
Approach Delay (s) 0.1 1.5 12.5 17.4
Approach LOS B C

Intersection Summary
Average Delay 4.7
Intersection Capacity Utilization 29.3% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
4: Whites Road & Cinnabar Street Interim AM Future Total

Seaton - A5 & A11 Lands - Interim AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 50 15 845 780 10
Future Volume (Veh/h) 0 50 15 845 780 10
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 54 16 918 848 11
Pedestrians 15 15 15
Lane Width (m) 3.5 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 377 289
pX, platoon unblocked 0.99 0.99 0.99
vC, conflicting volume 1222 318 874
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1163 267 830
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 92 98
cM capacity (veh/h) 178 705 779

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 54 16 306 306 306 339 339 181
Volume Left 0 16 0 0 0 0 0 0
Volume Right 54 0 0 0 0 0 0 11
cSH 705 779 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.08 0.02 0.18 0.18 0.18 0.20 0.20 0.11
Queue Length 95th (m) 2.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 10.5 9.7 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 10.5 0.2 0.0
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 28.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
5: Whites Road & Folklore Street/Street 18AQ Interim AM Future Total

Seaton - A5 & A11 Lands - Interim AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 40 0 0 25 0 825 20 0 750 5
Future Volume (Veh/h) 0 0 40 0 0 25 0 825 20 0 750 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 43 0 0 27 0 897 22 0 815 5
Pedestrians 15 15 15 15
Lane Width (m) 3.2 3.2 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 142
pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97
vC, conflicting volume 1099 1766 304 1253 1758 265 835 934
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 993 1682 174 1152 1673 265 721 934
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 % 100 100 95 100 100 96 100 100
cM capacity (veh/h) 179 89 795 135 90 716 841 721

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 43 27 256 256 256 150 326 326 168
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 43 27 0 0 0 22 0 0 5
cSH 795 716 1700 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.05 0.04 0.15 0.15 0.15 0.09 0.19 0.19 0.10
Queue Length 95th (m) 1.4 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 9.8 10.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A B
Approach Delay (s) 9.8 10.2 0.0 0.0
Approach LOS A B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 27.3% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
6: Whites Road & Daleena Street/Street 18AM Interim AM Future Total

Seaton - A5 & A11 Lands - Interim AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 70 20 40 35 10 45 25 805 20 40 680 10
Future Volume (vph) 70 20 40 35 10 45 25 805 20 40 680 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.2 3.5 3.2 3.2 3.5 3.2 3.3 3.5 3.5 3.3 3.5 3.5
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 *0.83 1.00 *0.83
Frpb, ped/bikes 1.00 0.97 1.00 0.97 1.00 1.00 1.00 1.00
Flpb, ped/bikes 0.98 1.00 0.98 1.00 0.97 1.00 0.98 1.00
Frt 1.00 0.90 1.00 0.88 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1649 1617 1649 1566 1661 4558 1672 4570
Flt Permitted 0.72 1.00 0.71 1.00 0.33 1.00 0.28 1.00
Satd. Flow (perm) 1246 1617 1241 1566 576 4558 484 4570
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 76 22 43 38 11 49 27 875 22 43 739 11
RTOR Reduction (vph) 0 38 0 0 43 0 0 0 0 0 0 0
Lane Group Flow (vph) 76 27 0 38 17 0 27 897 0 43 750 0
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
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) 18.3 18.3 18.3 18.3 113.7 113.7 113.7 113.7
Effective Green, g (s) 18.3 18.3 18.3 18.3 113.7 113.7 113.7 113.7
Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.79 0.79 0.79 0.79
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) 158 205 157 199 454 3598 382 3608
v/s Ratio Prot 0.02 0.01 c0.20 0.16
v/s Ratio Perm c0.06 0.03 0.05 0.09
v/c Ratio 0.48 0.13 0.24 0.09 0.06 0.25 0.11 0.21
Uniform Delay, d1 58.4 55.8 56.6 55.5 3.3 4.0 3.5 3.8
Progression Factor 1.00 1.00 1.00 1.00 0.82 0.78 0.91 0.78
Incremental Delay, d2 2.3 0.3 0.8 0.2 0.2 0.2 0.6 0.1
Delay (s) 60.7 56.1 57.4 55.7 3.0 3.3 3.8 3.1
Level of Service E E E E A A A A
Approach Delay (s) 58.6 56.3 3.3 3.1
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 9.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
6: Whites Road & Daleena Street/Street 18AM Interim AM Future Total

Seaton - A5 & A11 Lands - Interim AM FT - Unsignalized Configuration Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim - Signal Warrant Adjustments.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 70 20 40 35 10 45 25 805 20 40 680 10
Future Volume (Veh/h) 70 20 40 35 10 45 25 805 20 40 680 10
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 76 22 43 38 11 49 27 875 22 43 739 11
Pedestrians 15 15 15 15
Lane Width (m) 3.4 3.4 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 313
pX, platoon unblocked 1.00 1.00 1.00 1.00 1.00 1.00
vC, conflicting volume 1261 1812 282 1356 1806 333 765 912
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1259 1810 280 1355 1805 333 763 912
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 % 18 68 94 45 84 92 97 94
cM capacity (veh/h) 93 69 700 69 70 648 835 734

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4
Volume Total 76 65 38 60 27 350 350 197 43 296 296 159
Volume Left 76 0 38 0 27 0 0 0 43 0 0 0
Volume Right 0 43 0 49 0 0 0 22 0 0 0 11
cSH 93 171 69 257 835 1700 1700 1700 734 1700 1700 1700
Volume to Capacity 0.82 0.38 0.55 0.23 0.03 0.21 0.21 0.12 0.06 0.17 0.17 0.09
Queue Length 95th (m) 35.2 13.1 18.5 7.1 0.8 0.0 0.0 0.0 1.5 0.0 0.0 0.0
Control Delay (s) 129.8 38.3 109.0 23.2 9.5 0.0 0.0 0.0 10.2 0.0 0.0 0.0
Lane LOS F E F C A B
Approach Delay (s) 87.6 56.5 0.3 0.6
Approach LOS F F

Intersection Summary
Average Delay 9.5
Intersection Capacity Utilization 37.3% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
7: Whites Road & Andiron Path/Street 18AL Interim AM Future Total

Seaton - A5 & A11 Lands - Interim AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 25 0 0 40 0 905 15 0 705 5
Future Volume (Veh/h) 0 0 25 0 0 40 0 905 15 0 705 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 27 0 0 43 0 984 16 0 766 5
Pedestrians 15 15 15 15
Lane Width (m) 3.2 3.2 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 154 160
pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.96 0.97 0.96
vC, conflicting volume 1170 1798 288 1304 1793 366 786 1015
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 899 1545 177 1037 1540 194 688 870
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 % 100 100 97 100 100 94 100 100
cM capacity (veh/h) 206 108 796 167 109 764 869 731

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 27 43 394 394 213 306 306 158
Volume Left 0 0 0 0 0 0 0 0
Volume Right 27 43 0 0 16 0 0 5
cSH 796 764 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.03 0.06 0.23 0.23 0.13 0.18 0.18 0.09
Queue Length 95th (m) 0.8 1.4 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 9.7 10.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A A
Approach Delay (s) 9.7 10.0 0.0 0.0
Approach LOS A A

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 30.6% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
8: Whites Road & Begonia Place/Street 18BD Interim AM Future Total

Seaton - A5 & A11 Lands - Interim AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 35 0 0 30 0 1100 5 0 545 5
Future Volume (Veh/h) 0 0 35 0 0 30 0 1100 5 0 545 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 38 0 0 33 0 1196 5 0 592 5
Pedestrians 15 15 15 15
Lane Width (m) 3.2 3.2 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 230
pX, platoon unblocked 0.91 0.91 0.91 0.91 0.91 0.91
vC, conflicting volume 1056 1826 230 1464 1826 431 612 1216
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 697 1547 230 1147 1547 7 612 873
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 % 100 100 95 100 100 97 100 100
cM capacity (veh/h) 275 100 755 127 100 950 952 688

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 38 33 478 478 244 237 237 123
Volume Left 0 0 0 0 0 0 0 0
Volume Right 38 33 0 0 5 0 0 5
cSH 755 950 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.05 0.03 0.28 0.28 0.14 0.14 0.14 0.07
Queue Length 95th (m) 1.3 0.9 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 10.0 8.9 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 10.0 8.9 0.0 0.0
Approach LOS B A

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 33.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
9: Spring Meadow Avenue/Galaxy Street & Alexander Knox Road Interim AM Future Total

Seaton - A5 & A11 Lands - Interim AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 350 5 0 265 10 0 0 50 0 0 5
Future Volume (Veh/h) 0 350 5 0 265 10 0 0 50 0 0 5
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 380 5 0 288 11 0 0 54 0 0 5
Pedestrians 15 15 15 15
Lane Width (m) 3.4 3.4 3.2 3.2
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 190 166
pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97
vC, conflicting volume 314 400 562 712 222 568 708 180
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 224 400 479 634 222 486 631 85
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 93 100 100 99
cM capacity (veh/h) 1284 1142 434 373 763 401 375 905

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 253 132 192 107 54 5
Volume Left 0 0 0 0 0 0
Volume Right 0 5 0 11 54 5
cSH 1700 1700 1700 1700 763 905
Volume to Capacity 0.15 0.08 0.11 0.06 0.07 0.01
Queue Length 95th (m) 0.0 0.0 0.0 0.0 1.8 0.1
Control Delay (s) 0.0 0.0 0.0 0.0 10.1 9.0
Lane LOS B A
Approach Delay (s) 0.0 0.0 10.1 9.0
Approach LOS B A

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 23.5% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
1: Whites Road & Alexander Knox Road Interim PM Future Total

Seaton - A5 & A11 Lands - Interim PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 115 180 70 300 110 285 165 455 255 385 705 80
Future Volume (vph) 115 180 70 300 110 285 165 455 255 385 705 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.4 3.2 3.3 3.4 3.2 3.3 3.5 3.2 3.3 3.5 3.2
Total Lost time (s) 3.0 6.0 6.0 3.0 6.0 6.0 3.0 6.0 6.0 3.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 *0.83 1.00 1.00 *0.83 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.96
Flpb, ped/bikes 0.98 1.00 1.00 0.99 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) 1685 3461 1455 1694 3461 1455 1705 4587 1449 1704 4587 1449
Flt Permitted 0.68 1.00 1.00 0.53 1.00 1.00 0.32 1.00 1.00 0.36 1.00 1.00
Satd. Flow (perm) 1199 3461 1455 943 3461 1455 581 4587 1449 653 4587 1449
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 125 196 76 326 120 310 179 495 277 418 766 87
RTOR Reduction (vph) 0 0 63 0 0 227 0 0 109 0 0 0
Lane Group Flow (vph) 125 196 13 326 120 83 179 495 168 418 766 87
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 36.1 24.0 24.0 53.7 38.6 38.6 61.4 48.7 48.7 78.3 62.6 62.6
Effective Green, g (s) 36.1 24.0 24.0 53.7 38.6 38.6 61.4 48.7 48.7 78.3 62.6 62.6
Actuated g/C Ratio 0.25 0.17 0.17 0.37 0.27 0.27 0.43 0.34 0.34 0.54 0.43 0.43
Clearance Time (s) 3.0 6.0 6.0 3.0 6.0 6.0 3.0 6.0 6.0 3.0 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) 341 576 242 490 927 390 346 1551 490 549 1994 629
v/s Ratio Prot 0.03 0.06 c0.12 0.03 0.05 0.11 c0.14 0.17
v/s Ratio Perm 0.06 0.01 c0.12 0.06 0.17 0.12 c0.27 0.06
v/c Ratio 0.37 0.34 0.05 0.67 0.13 0.21 0.52 0.32 0.34 0.76 0.38 0.14
Uniform Delay, d1 43.7 53.0 50.4 35.1 40.0 40.9 26.5 35.4 35.7 20.4 27.6 24.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.03 0.95 1.01 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.4 0.1 3.4 0.1 0.3 1.3 0.5 1.9 6.2 0.6 0.5
Delay (s) 44.3 53.4 50.5 38.5 40.0 41.2 28.5 34.0 37.8 26.6 28.2 24.9
Level of Service D D D D D D C C D C C C
Approach Delay (s) 50.0 39.9 34.1 27.4
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 34.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Whites Road & Collector 2 (Smoothrock Avenue)/Street 16H (Dusk Owl Circle)Interim PM Future Total

Seaton - A5 & A11 Lands - Interim PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 50 20 30 25 20 30 115 950 15 95 795 80
Future Volume (vph) 50 20 30 25 20 30 115 950 15 95 795 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.2 3.5 3.2 3.2 3.5 3.2 3.3 3.5 3.5 3.3 3.5 3.5
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 *0.83 1.00 *0.83
Frpb, ped/bikes 1.00 0.98 1.00 0.98 1.00 1.00 1.00 0.99
Flpb, ped/bikes 0.97 1.00 0.97 1.00 0.98 1.00 0.98 1.00
Frt 1.00 0.91 1.00 0.91 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1649 1638 1649 1638 1675 4569 1681 4482
Flt Permitted 0.72 1.00 0.72 1.00 0.26 1.00 0.23 1.00
Satd. Flow (perm) 1251 1638 1251 1638 456 4569 406 4482
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 22 33 27 22 33 125 1033 16 103 864 87
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 54 55 0 27 55 0 125 1049 0 103 951 0
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 16.3 16.3 16.3 16.3 115.7 115.7 115.7 115.7
Effective Green, g (s) 16.3 16.3 16.3 16.3 115.7 115.7 115.7 115.7
Actuated g/C Ratio 0.11 0.11 0.11 0.11 0.80 0.80 0.80 0.80
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) 141 185 141 185 366 3671 326 3601
v/s Ratio Prot 0.03 0.03 0.23 0.21
v/s Ratio Perm c0.04 0.02 c0.27 0.25
v/c Ratio 0.38 0.30 0.19 0.30 0.34 0.29 0.32 0.26
Uniform Delay, d1 59.2 58.6 57.9 58.6 3.8 3.6 3.7 3.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.50 1.25
Incremental Delay, d2 1.7 0.9 0.7 0.9 2.5 0.2 2.5 0.2
Delay (s) 60.9 59.5 58.5 59.5 6.4 3.8 8.1 4.6
Level of Service E E E E A A A A
Approach Delay (s) 60.2 59.2 4.1 4.9
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 8.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
2: Whites Road & Collector 2 (Smoothrock Avenue)/Street 16H (Dusk Owl Circle)Interim PM Future Total

Seaton - A5 & A11 Lands - Interim PM FT - Unsignalized Configuration Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim - Signal Warrant Adjustments.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 50 20 30 25 20 30 115 950 15 95 795 80
Future Volume (Veh/h) 50 20 30 25 20 30 115 950 15 95 795 80
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 54 22 33 27 22 33 125 1033 16 103 864 87
Pedestrians 15 15 15 15
Lane Width (m) 3.4 3.4 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1782 2442 362 1859 2478 382 966 1064
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1782 2442 362 1859 2478 382 966 1064
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 95 0 0 95 82 84
cM capacity (veh/h) 0 21 620 0 20 601 700 643

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4
Volume Total 54 55 27 55 125 413 413 223 103 346 346 260
Volume Left 54 0 27 0 125 0 0 0 103 0 0 0
Volume Right 0 33 0 33 0 0 0 16 0 0 0 87
cSH 0 50 0 47 700 1700 1700 1700 643 1700 1700 1700
Volume to Capacity Err 1.11 Err 1.17 0.18 0.24 0.24 0.13 0.16 0.20 0.20 0.15
Queue Length 95th (m) Err 39.1 Err 40.5 5.2 0.0 0.0 0.0 4.5 0.0 0.0 0.0
Control Delay (s) Err 294.1 Err 323.3 11.3 0.0 0.0 0.0 11.7 0.0 0.0 0.0
Lane LOS F F F F B B
Approach Delay (s) Err Err 1.2 1.1
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 41.9% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
3: Collector 2 (Silvermoon Drive)/Begonia Place & Alexander Knox Road Interim PM Future Total

Seaton - A5 & A11 Lands - Interim PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 280 30 55 240 20 25 5 35 30 5 5
Future Volume (vph) 10 280 30 55 240 20 25 5 35 30 5 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.4 3.4 3.3 3.4 3.4 3.2 3.5 3.2 3.2 3.5 3.2
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 0.92 1.00 0.97 1.00 0.98
Flpb, ped/bikes 0.96 1.00 1.00 0.96 1.00 1.00 0.98 1.00 0.98 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.87 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1642 3461 1430 1646 3461 1430 1655 1551 1657 1676
Flt Permitted 0.59 1.00 1.00 0.57 1.00 1.00 0.75 1.00 0.73 1.00
Satd. Flow (perm) 1021 3461 1430 982 3461 1430 1309 1551 1271 1676
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 304 33 60 261 22 27 5 38 33 5 5
RTOR Reduction (vph) 0 0 8 0 0 5 0 34 0 0 4 0
Lane Group Flow (vph) 11 304 25 60 261 17 27 9 0 33 6 0
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 76.4 76.4 76.4 76.4 76.4 76.4 11.6 11.6 11.6 11.6
Effective Green, g (s) 76.4 76.4 76.4 76.4 76.4 76.4 11.6 11.6 11.6 11.6
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.76 0.76 0.12 0.12 0.12 0.12
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) 780 2644 1092 750 2644 1092 151 179 147 194
v/s Ratio Prot c0.09 0.08 0.01 0.00
v/s Ratio Perm 0.01 0.02 0.06 0.01 0.02 c0.03
v/c Ratio 0.01 0.11 0.02 0.08 0.10 0.02 0.18 0.05 0.22 0.03
Uniform Delay, d1 2.8 3.1 2.8 3.0 3.0 2.8 39.9 39.3 40.1 39.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.1 0.0 0.2 0.1 0.0 0.6 0.1 0.8 0.1
Delay (s) 2.8 3.1 2.9 3.2 3.1 2.8 40.5 39.4 40.9 39.3
Level of Service A A A A A A D D D D
Approach Delay (s) 3.1 3.1 39.8 40.5
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 8.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.13
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
3: Collector 2 (Silvermoon Drive)/Begonia Place & Alexander Knox Road Interim PM Future Total

Seaton - A5 & A11 Lands - Interim PM FT - Unsignalized Configuration Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim - Signal Warrant Adjustments.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 280 30 55 240 20 25 5 35 30 5 5
Future Volume (Veh/h) 10 280 30 55 240 20 25 5 35 30 5 5
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 304 33 60 261 22 27 5 38 33 5 5
Pedestrians 15 15 15 15
Lane Width (m) 3.4 3.4 3.4 3.4
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 356
pX, platoon unblocked
vC, conflicting volume 298 352 614 759 182 626 770 160
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 298 352 614 759 182 626 770 160
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 95 92 98 95 90 98 99
cM capacity (veh/h) 1245 1189 338 308 810 318 303 836

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 WB 4 NB 1 NB 2 SB 1 SB 2
Volume Total 11 152 152 33 60 130 130 22 27 43 33 10
Volume Left 11 0 0 0 60 0 0 0 27 0 33 0
Volume Right 0 0 0 33 0 0 0 22 0 38 0 5
cSH 1245 1700 1700 1700 1189 1700 1700 1700 338 681 318 445
Volume to Capacity 0.01 0.09 0.09 0.02 0.05 0.08 0.08 0.01 0.08 0.06 0.10 0.02
Queue Length 95th (m) 0.2 0.0 0.0 0.0 1.3 0.0 0.0 0.0 2.1 1.6 2.7 0.6
Control Delay (s) 7.9 0.0 0.0 0.0 8.2 0.0 0.0 0.0 16.6 10.6 17.6 13.3
Lane LOS A A C B C B
Approach Delay (s) 0.3 1.4 12.9 16.6
Approach LOS B C

Intersection Summary
Average Delay 2.7
Intersection Capacity Utilization 29.6% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
4: Whites Road & Cinnabar Street Interim PM Future Total

Seaton - A5 & A11 Lands - Interim PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 20 50 980 950 30
Future Volume (Veh/h) 0 20 50 980 950 30
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 22 54 1065 1033 33
Pedestrians 15 15 15
Lane Width (m) 3.5 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 377 289
pX, platoon unblocked 0.98 0.97 0.97
vC, conflicting volume 1542 391 1081
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1343 251 965
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 97 92
cM capacity (veh/h) 126 707 678

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 22 54 355 355 355 413 413 240
Volume Left 0 54 0 0 0 0 0 0
Volume Right 22 0 0 0 0 0 0 33
cSH 707 678 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.03 0.08 0.21 0.21 0.21 0.24 0.24 0.14
Queue Length 95th (m) 0.8 2.1 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 10.3 10.8 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS B B
Approach Delay (s) 10.3 0.5 0.0
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 36.7% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
5: Whites Road & Folklore Street/Street 18AQ Interim PM Future Total

Seaton - A5 & A11 Lands - Interim PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 15 0 0 25 0 905 75 0 965 25
Future Volume (Veh/h) 0 0 15 0 0 25 0 905 75 0 965 25
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 16 0 0 27 0 984 82 0 1049 27
Pedestrians 15 15 15 15
Lane Width (m) 3.2 3.2 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 142
pX, platoon unblocked 0.95 0.95 0.95 0.95 0.95 0.95
vC, conflicting volume 1366 2158 393 1421 2131 317 1091 1081
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1201 2036 178 1259 2007 317 912 1081
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 % 100 100 98 100 100 96 100 100
cM capacity (veh/h) 123 52 774 114 54 663 698 634

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 16 27 281 281 281 223 420 420 237
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 16 27 0 0 0 82 0 0 27
cSH 774 663 1700 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.02 0.04 0.17 0.17 0.17 0.13 0.25 0.25 0.14
Queue Length 95th (m) 0.5 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 9.7 10.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A B
Approach Delay (s) 9.7 10.7 0.0 0.0
Approach LOS A B

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 31.3% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
6: Whites Road & Daleena Street/Street 18AM Interim PM Future Total

Seaton - A5 & A11 Lands - Interim PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 35 30 15 80 35 65 65 785 80 135 895 35
Future Volume (vph) 35 30 15 80 35 65 65 785 80 135 895 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.2 3.5 3.2 3.2 3.5 3.2 3.3 3.5 3.5 3.3 3.5 3.5
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 *0.83 1.00 *0.83
Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 0.99 1.00 1.00
Flpb, ped/bikes 0.98 1.00 0.97 1.00 0.98 1.00 0.98 1.00
Frt 1.00 0.95 1.00 0.90 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1653 1730 1648 1620 1680 4481 1675 4543
Flt Permitted 0.61 1.00 0.73 1.00 0.24 1.00 0.26 1.00
Satd. Flow (perm) 1061 1730 1258 1620 422 4481 460 4543
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 38 33 16 87 38 71 71 853 87 147 973 38
RTOR Reduction (vph) 0 13 0 0 51 0 0 0 0 0 0 0
Lane Group Flow (vph) 38 36 0 87 58 0 71 940 0 147 1011 0
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
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) 18.6 18.6 18.6 18.6 113.4 113.4 113.4 113.4
Effective Green, g (s) 18.6 18.6 18.6 18.6 113.4 113.4 113.4 113.4
Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.79 0.79 0.79 0.79
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) 137 223 162 209 332 3528 362 3577
v/s Ratio Prot 0.02 0.04 0.21 0.22
v/s Ratio Perm 0.04 c0.07 0.17 c0.32
v/c Ratio 0.28 0.16 0.54 0.28 0.21 0.27 0.41 0.28
Uniform Delay, d1 56.6 55.8 58.7 56.6 3.9 4.1 4.8 4.2
Progression Factor 1.00 1.00 1.00 1.00 0.91 0.91 1.38 0.65
Incremental Delay, d2 1.1 0.3 3.4 0.7 1.4 0.2 3.1 0.2
Delay (s) 57.7 56.1 62.1 57.4 5.0 3.9 9.7 2.9
Level of Service E E E E A A A A
Approach Delay (s) 56.8 59.5 4.0 3.8
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 10.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
6: Whites Road & Daleena Street/Street 18AM Interim PM Future Total

Seaton - A5 & A11 Lands - Interim PM FT - Unsignalized Configuration Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim - Signal Warrant Adjustments.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 35 30 15 80 35 65 65 785 80 135 895 35
Future Volume (Veh/h) 35 30 15 80 35 65 65 785 80 135 895 35
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 38 33 16 87 38 71 71 853 87 147 973 38
Pedestrians 15 15 15 15
Lane Width (m) 3.4 3.4 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 313
pX, platoon unblocked 0.92 0.92 0.92 0.92 0.92 0.92
vC, conflicting volume 1832 2398 373 1719 2374 358 1026 955
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1614 2226 35 1492 2199 358 742 955
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 98 0 0 89 91 79
cM capacity (veh/h) 0 28 929 0 29 624 787 707

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4
Volume Total 38 49 87 109 71 341 341 258 147 389 389 233
Volume Left 38 0 87 0 71 0 0 0 147 0 0 0
Volume Right 0 16 0 71 0 0 0 87 0 0 0 38
cSH 0 41 0 76 787 1700 1700 1700 707 1700 1700 1700
Volume to Capacity Err 1.21 Err 1.43 0.09 0.20 0.20 0.15 0.21 0.23 0.23 0.14
Queue Length 95th (m) Err 38.8 Err 70.2 2.4 0.0 0.0 0.0 6.2 0.0 0.0 0.0
Control Delay (s) Err 365.4 Err 349.9 10.0 0.0 0.0 0.0 11.4 0.0 0.0 0.0
Lane LOS F F F F B B
Approach Delay (s) Err Err 0.7 1.4
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 43.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
7: Whites Road & Andiron Path/Street 18AL Interim PM Future Total

Seaton - A5 & A11 Lands - Interim PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 15 0 0 60 0 815 70 0 1050 25
Future Volume (Veh/h) 0 0 15 0 0 60 0 815 70 0 1050 25
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 16 0 0 65 0 886 76 0 1141 27
Pedestrians 15 15 15 15
Lane Width (m) 3.2 3.2 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 154 160
pX, platoon unblocked 0.92 0.92 0.90 0.92 0.92 0.96 0.90 0.96
vC, conflicting volume 1545 2146 424 1350 2122 363 1183 977
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 984 1641 0 772 1614 195 799 833
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 % 100 100 98 100 100 91 100 100
cM capacity (veh/h) 163 89 949 250 92 764 726 756

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 16 65 354 354 253 456 456 255
Volume Left 0 0 0 0 0 0 0 0
Volume Right 16 65 0 0 76 0 0 27
cSH 949 764 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.02 0.09 0.21 0.21 0.15 0.27 0.27 0.15
Queue Length 95th (m) 0.4 2.2 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 8.9 10.2 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A B
Approach Delay (s) 8.9 10.2 0.0 0.0
Approach LOS A B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 33.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
8: Whites Road & Begonia Place/Street 18BD Interim PM Future Total

Seaton - A5 & A11 Lands - Interim PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 20 0 0 15 0 820 35 0 1150 35
Future Volume (Veh/h) 0 0 20 0 0 15 0 820 35 0 1150 35
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 22 0 0 16 0 891 38 0 1250 38
Pedestrians 15 15 15 15
Lane Width (m) 3.2 3.2 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 230
pX, platoon unblocked 0.94 0.94 0.94 0.94 0.94 0.94
vC, conflicting volume 1612 2228 466 1379 2228 346 1303 944
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1412 2070 466 1162 2070 58 1303 697
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 % 100 100 96 100 100 98 100 100
cM capacity (veh/h) 87 49 531 129 49 910 521 827

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 22 16 356 356 216 500 500 288
Volume Left 0 0 0 0 0 0 0 0
Volume Right 22 16 0 0 38 0 0 38
cSH 531 910 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.04 0.02 0.21 0.21 0.13 0.29 0.29 0.17
Queue Length 95th (m) 1.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 12.1 9.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 12.1 9.0 0.0 0.0
Approach LOS B A

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 35.1% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
9: Spring Meadow Avenue/Galaxy Street & Alexander Knox Road Interim PM Future Total

Seaton - A5 & A11 Lands - Interim PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Interim.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 335 10 0 315 40 0 0 30 0 0 0
Future Volume (Veh/h) 0 335 10 0 315 40 0 0 30 0 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 364 11 0 342 43 0 0 33 0 0 0
Pedestrians 15 15 15 15
Lane Width (m) 3.4 3.4 3.2 3.2
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 190 166
pX, platoon unblocked 0.98 0.98 0.98 0.98 0.98 0.98
vC, conflicting volume 400 390 570 784 218 608 768 222
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 360 390 533 750 218 571 734 179
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 96 100 100 100
cM capacity (veh/h) 1164 1152 407 326 769 365 333 801

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 243 132 228 157 33 0
Volume Left 0 0 0 0 0 0
Volume Right 0 11 0 43 33 0
cSH 1700 1700 1700 1700 769 1700
Volume to Capacity 0.14 0.08 0.13 0.09 0.04 0.01
Queue Length 95th (m) 0.0 0.0 0.0 0.0 1.1 0.0
Control Delay (s) 0.0 0.0 0.0 0.0 9.9 0.0
Lane LOS A A
Approach Delay (s) 0.0 0.0 9.9 0.0
Approach LOS A A

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 22.7% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
1: Whites Road & Alexander Knox Road Ultimate AM Future Total

Seaton - A5 & A11 Lands - Ultimate AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 100 385 150 330 595 130 80 910 165 165 385 70
Future Volume (vph) 100 385 150 330 595 130 80 910 165 165 385 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.4 3.2 3.3 3.4 3.2 3.3 3.5 3.2 3.3 3.5 3.2
Total Lost time (s) 3.0 6.0 6.0 3.0 6.0 6.0 3.0 6.0 6.0 3.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 *0.83 1.00 1.00 *0.83 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1704 3461 1455 1706 3461 1455 1697 4587 1449 1711 4587 1449
Flt Permitted 0.41 1.00 1.00 0.26 1.00 1.00 0.48 1.00 1.00 0.17 1.00 1.00
Satd. Flow (perm) 726 3461 1455 470 3461 1455 855 4587 1449 299 4587 1449
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 418 163 359 647 141 87 989 179 179 418 76
RTOR Reduction (vph) 0 0 135 0 0 98 0 0 67 0 0 0
Lane Group Flow (vph) 109 418 28 359 647 43 87 989 112 179 418 76
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 35.3 25.0 25.0 55.9 42.6 42.6 66.9 59.0 59.0 76.1 65.2 65.2
Effective Green, g (s) 35.3 25.0 25.0 55.9 42.6 42.6 66.9 59.0 59.0 76.1 65.2 65.2
Actuated g/C Ratio 0.25 0.17 0.17 0.39 0.30 0.30 0.46 0.41 0.41 0.53 0.45 0.45
Clearance Time (s) 3.0 6.0 6.0 3.0 6.0 6.0 3.0 6.0 6.0 3.0 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) 247 600 252 421 1023 430 443 1879 593 296 2076 656
v/s Ratio Prot 0.03 0.12 c0.16 0.19 0.01 0.22 c0.06 0.09
v/s Ratio Perm 0.08 0.02 c0.17 0.03 0.08 0.08 c0.26 0.05
v/c Ratio 0.44 0.70 0.11 0.85 0.63 0.10 0.20 0.53 0.19 0.60 0.20 0.12
Uniform Delay, d1 43.8 55.9 50.1 35.2 43.9 36.8 21.8 32.0 27.2 20.4 23.7 22.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.27 1.10 1.47 1.00 1.00 1.00
Incremental Delay, d2 1.3 3.5 0.2 15.3 1.3 0.1 0.2 1.0 0.7 3.5 0.2 0.4
Delay (s) 45.1 59.5 50.3 50.5 45.2 36.9 27.8 36.1 40.5 23.9 23.9 23.1
Level of Service D E D D D D C D D C C C
Approach Delay (s) 55.0 45.8 36.2 23.8
Approach LOS E D D C

Intersection Summary
HCM 2000 Control Delay 40.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Whites Road & Collector 2 (Smoothrock Avenue)/Street 16H (Dusk Owl Circle)Ultimate AM Future Total

Seaton - A5 & A11 Lands - Ultimate AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 5 95 20 0 5 105 930 5 5 800 0
Future Volume (vph) 15 5 95 20 0 5 105 930 5 5 800 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.2 3.5 3.2 3.2 3.5 3.2 3.3 3.5 3.5 3.3 3.5 3.5
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 *0.83 1.00 *0.83
Frpb, ped/bikes 1.00 0.96 1.00 0.96 1.00 1.00 1.00 1.00
Flpb, ped/bikes 0.97 1.00 0.98 1.00 0.98 1.00 0.98 1.00
Frt 1.00 0.86 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1646 1521 1653 1506 1671 4581 1680 4587
Flt Permitted 0.75 1.00 0.62 1.00 0.28 1.00 0.24 1.00
Satd. Flow (perm) 1307 1521 1071 1506 500 4581 419 4587
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 16 5 103 22 0 5 114 1011 5 5 870 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 16 108 0 22 5 0 114 1016 0 5 870 0
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
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) 18.9 18.9 18.9 18.9 113.1 113.1 113.1 113.1
Effective Green, g (s) 18.9 18.9 18.9 18.9 113.1 113.1 113.1 113.1
Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.79 0.79 0.79 0.79
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) 171 199 140 197 392 3597 329 3602
v/s Ratio Prot c0.07 0.00 0.22 0.19
v/s Ratio Perm 0.01 0.02 c0.23 0.01
v/c Ratio 0.09 0.54 0.16 0.03 0.29 0.28 0.02 0.24
Uniform Delay, d1 55.0 58.5 55.5 54.5 4.3 4.3 3.4 4.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.63
Incremental Delay, d2 0.2 3.0 0.5 0.1 1.9 0.2 0.1 0.2
Delay (s) 55.3 61.5 56.0 54.6 6.2 4.5 2.3 2.7
Level of Service E E E D A A A A
Approach Delay (s) 60.7 55.7 4.6 2.7
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 7.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: Collector 2 (Silvermoon Drive)/Begonia Place & Alexander Knox Road Ultimate AM Future Total

Seaton - A5 & A11 Lands - Ultimate AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 450 55 115 630 0 145 0 125 40 0 15
Future Volume (vph) 0 450 55 115 630 0 145 0 125 40 0 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.4 3.4 3.3 3.4 3.4 3.2 3.5 3.2 3.2 3.5 3.2
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.92 1.00 1.00 1.00 0.97 1.00 0.97
Flpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00 0.98 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3461 1430 1661 3461 1656 1514 1661 1514
Flt Permitted 1.00 1.00 0.47 1.00 0.75 1.00 0.64 1.00
Satd. Flow (perm) 3461 1430 828 3461 1302 1514 1124 1514
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 489 60 125 685 0 158 0 136 43 0 16
RTOR Reduction (vph) 0 0 18 0 0 0 0 112 0 0 13 0
Lane Group Flow (vph) 0 489 42 125 685 0 158 24 0 43 3 0
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 70.3 70.3 70.3 70.3 17.7 17.7 17.7 17.7
Effective Green, g (s) 70.3 70.3 70.3 70.3 17.7 17.7 17.7 17.7
Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.18 0.18 0.18 0.18
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) 2433 1005 582 2433 230 267 198 267
v/s Ratio Prot 0.14 c0.20 0.02 0.00
v/s Ratio Perm 0.03 0.15 c0.12 0.04
v/c Ratio 0.20 0.04 0.21 0.28 0.69 0.09 0.22 0.01
Uniform Delay, d1 5.1 4.5 5.2 5.5 38.6 34.4 35.2 33.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 0.8 0.3 8.2 0.1 0.6 0.0
Delay (s) 5.3 4.6 6.0 5.8 46.8 34.6 35.8 33.9
Level of Service A A A A D C D C
Approach Delay (s) 5.2 5.8 41.1 35.3
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 12.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
4: Whites Road & Cinnabar Street Ultimate AM Future Total

Seaton - A5 & A11 Lands - Ultimate AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 5 10 940 800 5
Future Volume (Veh/h) 0 5 10 940 800 5
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 5 11 1022 870 5
Pedestrians 15 15 15
Lane Width (m) 3.5 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 377 289
pX, platoon unblocked 0.98 0.98 0.98
vC, conflicting volume 1265 322 890
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1066 239 818
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 99 99
cM capacity (veh/h) 205 729 781

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 5 11 341 341 341 348 348 179
Volume Left 0 11 0 0 0 0 0 0
Volume Right 5 0 0 0 0 0 0 5
cSH 729 781 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.01 0.01 0.20 0.20 0.20 0.20 0.20 0.11
Queue Length 95th (m) 0.2 0.3 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 10.0 9.7 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A A
Approach Delay (s) 10.0 0.1 0.0
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 30.3% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
5: Whites Road & Folklore Street/Street 18AQ Ultimate AM Future Total

Seaton - A5 & A11 Lands - Ultimate AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 10 0 0 25 0 935 5 0 795 10
Future Volume (Veh/h) 0 0 10 0 0 25 0 935 5 0 795 10
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 11 0 0 27 0 1016 5 0 864 11
Pedestrians 15 15 15 15
Lane Width (m) 3.2 3.2 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 142
pX, platoon unblocked 0.96 0.96 0.96 0.96 0.96 0.96
vC, conflicting volume 1180 1920 324 1348 1924 286 890 1036
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1049 1818 158 1222 1821 286 747 1036
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 % 100 100 99 100 100 96 100 100
cM capacity (veh/h) 161 72 808 123 72 694 815 659

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 11 27 290 290 290 150 346 346 184
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 11 27 0 0 0 5 0 0 11
cSH 808 694 1700 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.01 0.04 0.17 0.17 0.17 0.09 0.20 0.20 0.11
Queue Length 95th (m) 0.3 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 9.5 10.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A B
Approach Delay (s) 9.5 10.4 0.0 0.0
Approach LOS A B

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 27.7% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
6: Whites Road & Daleena Street/Street 18AM Ultimate AM Future Total

Seaton - A5 & A11 Lands - Ultimate AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 90 5 10 40 10 75 10 940 10 60 755 45
Future Volume (vph) 90 5 10 40 10 75 10 940 10 60 755 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.2 3.5 3.2 3.2 3.5 3.2 3.3 3.5 3.5 3.3 3.5 3.5
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 *0.83 1.00 *0.83
Frpb, ped/bikes 1.00 0.97 1.00 0.97 1.00 1.00 1.00 0.99
Flpb, ped/bikes 0.98 1.00 0.97 1.00 0.98 1.00 0.98 1.00
Frt 1.00 0.90 1.00 0.87 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1652 1608 1646 1544 1671 4574 1681 4522
Flt Permitted 0.67 1.00 0.75 1.00 0.28 1.00 0.23 1.00
Satd. Flow (perm) 1160 1608 1295 1544 499 4574 410 4522
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 98 5 11 43 11 82 11 1022 11 65 821 49
RTOR Reduction (vph) 0 10 0 0 71 0 0 0 0 0 0 0
Lane Group Flow (vph) 98 6 0 43 22 0 11 1033 0 65 870 0
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 19.1 19.1 19.1 19.1 112.9 112.9 112.9 112.9
Effective Green, g (s) 19.1 19.1 19.1 19.1 112.9 112.9 112.9 112.9
Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.78 0.78 0.78 0.78
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) 153 213 171 204 391 3586 321 3545
v/s Ratio Prot 0.00 0.01 c0.23 0.19
v/s Ratio Perm c0.08 0.03 0.02 0.16
v/c Ratio 0.64 0.03 0.25 0.11 0.03 0.29 0.20 0.25
Uniform Delay, d1 59.2 54.4 56.0 54.9 3.4 4.3 4.0 4.2
Progression Factor 1.00 1.00 1.00 1.00 1.01 0.98 1.52 1.32
Incremental Delay, d2 8.8 0.1 0.8 0.2 0.1 0.2 1.3 0.2
Delay (s) 68.0 54.4 56.8 55.2 3.6 4.5 7.4 5.6
Level of Service E D E E A A A A
Approach Delay (s) 66.1 55.7 4.5 5.8
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
7: Whites Road & Andiron Path/Street 18AL Ultimate AM Future Total

Seaton - A5 & A11 Lands - Ultimate AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 10 0 0 55 0 1100 5 0 850 15
Future Volume (Veh/h) 0 0 10 0 0 55 0 1100 5 0 850 15
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 11 0 0 60 0 1196 5 0 924 16
Pedestrians 15 15 15 15
Lane Width (m) 3.2 3.2 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 154 160
pX, platoon unblocked 0.97 0.97 0.96 0.97 0.97 0.95 0.96 0.95
vC, conflicting volume 1421 2163 346 1548 2168 431 955 1216
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1018 1784 157 1149 1790 202 794 1031
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 % 100 100 99 100 100 92 100 100
cM capacity (veh/h) 164 77 804 141 76 745 778 627

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 11 60 478 478 244 370 370 201
Volume Left 0 0 0 0 0 0 0 0
Volume Right 11 60 0 0 5 0 0 16
cSH 804 745 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.01 0.08 0.28 0.28 0.14 0.22 0.22 0.12
Queue Length 95th (m) 0.3 2.1 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 9.5 10.3 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A B
Approach Delay (s) 9.5 10.3 0.0 0.0
Approach LOS A B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 34.6% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
8: Whites Road & Begonia Place/Street 18BD Ultimate AM Future Total

Seaton - A5 & A11 Lands - Ultimate AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 0 0 45 0 1125 15 0 620 5
Future Volume (Veh/h) 0 0 0 0 0 45 0 1125 15 0 620 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 0 0 49 0 1223 16 0 674 5
Pedestrians 15 15 15 15
Lane Width (m) 3.2 3.2 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 230
pX, platoon unblocked 0.85 0.85 0.85 0.85 0.85 0.85
vC, conflicting volume 1163 1946 257 1486 1940 446 694 1254
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 572 1493 257 952 1487 0 694 679
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 % 100 100 100 100 100 95 100 100
cM capacity (veh/h) 311 101 725 175 102 900 887 764

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 0 49 489 489 261 270 270 140
Volume Left 0 0 0 0 0 0 0 0
Volume Right 0 49 0 0 16 0 0 5
cSH 1700 900 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.00 0.05 0.29 0.29 0.15 0.16 0.16 0.08
Queue Length 95th (m) 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 0.0 9.2 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A A
Approach Delay (s) 0.0 9.2 0.0 0.0
Approach LOS A A

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 35.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
9: Spring Meadow Avenue/Galaxy Street & Alexander Knox Road Ultimate AM Future Total

Seaton - A5 & A11 Lands - Ultimate AM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 590 25 0 740 5 0 0 45 0 0 5
Future Volume (Veh/h) 0 590 25 0 740 5 0 0 45 0 0 5
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 641 27 0 804 5 0 0 49 0 0 5
Pedestrians 15 15 15 15
Lane Width (m) 3.4 3.4 3.2 3.2
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 190 166
pX, platoon unblocked 0.84 0.96 0.86 0.86 0.96 0.86 0.86 0.84
vC, conflicting volume 824 683 1092 1494 364 1206 1504 434
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 411 598 591 1059 267 724 1072 0
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 93 100 100 99
cM capacity (veh/h) 951 930 320 187 689 240 184 891

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 427 241 536 273 49 5
Volume Left 0 0 0 0 0 0
Volume Right 0 27 0 5 49 5
cSH 1700 1700 1700 1700 689 891
Volume to Capacity 0.25 0.14 0.32 0.16 0.07 0.01
Queue Length 95th (m) 0.0 0.0 0.0 0.0 1.8 0.1
Control Delay (s) 0.0 0.0 0.0 0.0 10.6 9.1
Lane LOS B A
Approach Delay (s) 0.0 0.0 10.6 9.1
Approach LOS B A

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 32.7% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
1: Whites Road & Alexander Knox Road Ultimate PM Future Total

Seaton - A5 & A11 Lands - Ultimate PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 95 645 100 315 480 180 180 665 255 225 935 70
Future Volume (vph) 95 645 100 315 480 180 180 665 255 225 935 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.4 3.2 3.3 3.4 3.2 3.3 3.5 3.2 3.3 3.5 3.2
Total Lost time (s) 3.0 6.0 6.0 3.0 6.0 6.0 3.0 6.0 6.0 3.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 *0.83 1.00 1.00 *0.83 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.96
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 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) 1701 3461 1455 1711 3461 1455 1710 4587 1449 1708 4587 1449
Flt Permitted 0.46 1.00 1.00 0.12 1.00 1.00 0.14 1.00 1.00 0.23 1.00 1.00
Satd. Flow (perm) 821 3461 1455 211 3461 1455 260 4587 1449 412 4587 1449
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 103 701 109 342 522 196 196 723 277 245 1016 76
RTOR Reduction (vph) 0 0 70 0 0 126 0 0 74 0 0 0
Lane Group Flow (vph) 103 701 39 342 522 70 196 723 203 245 1016 76
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 43.6 33.6 33.6 64.6 51.6 51.6 61.2 45.8 45.8 67.4 49.0 49.0
Effective Green, g (s) 43.6 33.6 33.6 64.6 51.6 51.6 61.2 45.8 45.8 67.4 49.0 49.0
Actuated g/C Ratio 0.30 0.23 0.23 0.45 0.36 0.36 0.43 0.32 0.32 0.47 0.34 0.34
Clearance Time (s) 3.0 6.0 6.0 3.0 6.0 6.0 3.0 6.0 6.0 3.0 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) 309 807 339 386 1240 521 265 1458 460 360 1560 493
v/s Ratio Prot 0.02 0.20 c0.17 0.15 c0.08 0.16 c0.09 0.22
v/s Ratio Perm 0.08 0.03 c0.23 0.05 c0.23 0.14 0.23 0.05
v/c Ratio 0.33 0.87 0.12 0.89 0.42 0.13 0.74 0.50 0.44 0.68 0.65 0.15
Uniform Delay, d1 37.3 53.1 43.5 41.0 34.9 31.1 29.1 39.8 39.0 25.2 40.3 33.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.32 1.02 1.08 1.00 1.00 1.00
Incremental Delay, d2 0.6 9.8 0.2 20.8 0.2 0.1 10.1 1.2 3.0 5.2 2.1 0.7
Delay (s) 37.9 62.9 43.6 61.8 35.1 31.3 48.4 41.8 44.9 30.5 42.4 33.7
Level of Service D E D E D C D D D C D C
Approach Delay (s) 57.8 43.0 43.6 39.7
Approach LOS E D D D

Intersection Summary
HCM 2000 Control Delay 45.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 77.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Whites Road & Collector 2 (Smoothrock Avenue)/Street 16H (Dusk Owl Circle)Ultimate PM Future Total

Seaton - A5 & A11 Lands - Ultimate PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 0 125 10 0 0 170 945 10 15 1060 10
Future Volume (vph) 10 0 125 10 0 0 170 945 10 15 1060 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.2 3.5 3.2 3.2 3.5 3.2 3.3 3.5 3.5 3.3 3.5 3.5
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 *0.83 1.00 *0.83
Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 0.97 1.00 0.98 0.99 1.00 0.98 1.00
Frt 1.00 0.85 1.00 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1645 1506 1656 1688 4574 1682 4576
Flt Permitted 0.76 1.00 0.53 0.20 1.00 0.23 1.00
Satd. Flow (perm) 1311 1506 922 349 4574 407 4576
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 0 136 11 0 0 185 1027 11 16 1152 11
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 11 136 0 11 0 0 185 1038 0 16 1163 0
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
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) 19.7 19.7 19.7 112.3 112.3 112.3 112.3
Effective Green, g (s) 19.7 19.7 19.7 112.3 112.3 112.3 112.3
Actuated g/C Ratio 0.14 0.14 0.14 0.78 0.78 0.78 0.78
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) 179 206 126 272 3567 317 3568
v/s Ratio Prot c0.09 0.23 0.25
v/s Ratio Perm 0.01 0.01 c0.53 0.04
v/c Ratio 0.06 0.66 0.09 0.68 0.29 0.05 0.33
Uniform Delay, d1 54.1 59.0 54.3 7.4 4.5 3.6 4.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.53 0.67
Incremental Delay, d2 0.1 7.7 0.3 12.9 0.2 0.3 0.2
Delay (s) 54.2 66.7 54.6 20.3 4.7 2.2 3.3
Level of Service D E D C A A A
Approach Delay (s) 65.7 54.6 7.1 3.3
Approach LOS E D A A

Intersection Summary
HCM 2000 Control Delay 8.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: Collector 2 (Silvermoon Drive)/Begonia Place & Alexander Knox Road Ultimate PM Future Total

Seaton - A5 & A11 Lands - Ultimate PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 720 100 140 570 0 90 0 90 25 0 5
Future Volume (vph) 15 720 100 140 570 0 90 0 90 25 0 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.4 3.4 3.3 3.4 3.4 3.2 3.5 3.2 3.2 3.5 3.2
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00 0.97 1.00 0.97
Flpb, ped/bikes 0.98 1.00 1.00 0.98 1.00 0.98 1.00 0.98 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1669 3461 1430 1680 3461 1655 1514 1659 1514
Flt Permitted 0.42 1.00 1.00 0.35 1.00 0.75 1.00 0.69 1.00
Satd. Flow (perm) 732 3461 1430 612 3461 1314 1514 1211 1514
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 16 783 109 152 620 0 98 0 98 27 0 5
RTOR Reduction (vph) 0 0 29 0 0 0 0 84 0 0 4 0
Lane Group Flow (vph) 16 783 80 152 620 0 98 14 0 27 1 0
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 73.4 73.4 73.4 73.4 73.4 14.6 14.6 14.6 14.6
Effective Green, g (s) 73.4 73.4 73.4 73.4 73.4 14.6 14.6 14.6 14.6
Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.73 0.15 0.15 0.15 0.15
Clearance Time (s) 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
Lane Grp Cap (vph) 537 2540 1049 449 2540 191 221 176 221
v/s Ratio Prot 0.23 0.18 0.01 0.00
v/s Ratio Perm 0.02 0.06 c0.25 c0.07 0.02
v/c Ratio 0.03 0.31 0.08 0.34 0.24 0.51 0.06 0.15 0.00
Uniform Delay, d1 3.6 4.6 3.7 4.7 4.3 39.4 36.8 37.3 36.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.3 0.1 2.0 0.2 2.3 0.1 0.4 0.0
Delay (s) 3.7 4.9 3.9 6.7 4.5 41.7 36.9 37.7 36.5
Level of Service A A A A A D D D D
Approach Delay (s) 4.7 5.0 39.3 37.5
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 8.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
4: Whites Road & Cinnabar Street Ultimate PM Future Total

Seaton - A5 & A11 Lands - Ultimate PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 5 25 930 1080 15
Future Volume (Veh/h) 0 5 25 930 1080 15
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 5 27 1011 1174 16
Pedestrians 15 15 15
Lane Width (m) 3.5 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 377 289
pX, platoon unblocked 0.97 0.95 0.95
vC, conflicting volume 1603 429 1205
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1285 216 1033
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 99 96
cM capacity (veh/h) 141 731 628

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 5 27 337 337 337 470 470 251
Volume Left 0 27 0 0 0 0 0 0
Volume Right 5 0 0 0 0 0 0 16
cSH 731 628 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.01 0.04 0.20 0.20 0.20 0.28 0.28 0.15
Queue Length 95th (m) 0.2 1.1 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 10.0 11.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A B
Approach Delay (s) 10.0 0.3 0.0
Approach LOS A

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 37.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
5: Whites Road & Folklore Street/Street 18AQ Ultimate PM Future Total

Seaton - A5 & A11 Lands - Ultimate PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 5 0 0 35 0 900 30 0 1090 30
Future Volume (Veh/h) 0 0 5 0 0 35 0 900 30 0 1090 30
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 5 0 0 38 0 978 33 0 1185 33
Pedestrians 15 15 15 15
Lane Width (m) 3.2 3.2 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 142
pX, platoon unblocked 0.93 0.93 0.93 0.93 0.93 0.93
vC, conflicting volume 1514 2242 442 1424 2242 291 1233 1026
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1304 2084 156 1208 2084 291 1003 1026
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 % 100 100 99 100 100 94 100 100
cM capacity (veh/h) 100 48 786 124 48 689 634 665

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3
Volume Total 5 38 279 279 279 173 474 474 270
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 5 38 0 0 0 33 0 0 33
cSH 786 689 1700 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.01 0.06 0.16 0.16 0.16 0.10 0.28 0.28 0.16
Queue Length 95th (m) 0.2 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 9.6 10.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A B
Approach Delay (s) 9.6 10.5 0.0 0.0
Approach LOS A B

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 33.9% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
6: Whites Road & Daleena Street/Street 18AM Ultimate PM Future Total

Seaton - A5 & A11 Lands - Ultimate PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 55 20 5 60 15 125 25 875 35 190 1055 60
Future Volume (vph) 55 20 5 60 15 125 25 875 35 190 1055 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.2 3.5 3.2 3.2 3.5 3.2 3.3 3.5 3.5 3.3 3.5 3.5
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 *0.83 1.00 *0.83
Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 1.00 0.99
Flpb, ped/bikes 0.98 1.00 0.97 1.00 0.99 1.00 0.98 1.00
Frt 1.00 0.97 1.00 0.87 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1658 1778 1647 1540 1690 4542 1678 4525
Flt Permitted 0.46 1.00 0.74 1.00 0.19 1.00 0.25 1.00
Satd. Flow (perm) 800 1778 1282 1540 330 4542 434 4525
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 60 22 5 65 16 136 27 951 38 207 1147 65
RTOR Reduction (vph) 0 4 0 0 119 0 0 0 0 0 0 0
Lane Group Flow (vph) 60 23 0 65 33 0 27 989 0 207 1212 0
Confl. Peds. (#/hr) 15 15 15 15 15 15 15 15
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) 18.3 18.3 18.3 18.3 113.7 113.7 113.7 113.7
Effective Green, g (s) 18.3 18.3 18.3 18.3 113.7 113.7 113.7 113.7
Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.79 0.79 0.79 0.79
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) 101 225 162 195 260 3586 342 3572
v/s Ratio Prot 0.01 0.02 0.22 0.27
v/s Ratio Perm c0.07 0.05 0.08 c0.48
v/c Ratio 0.59 0.10 0.40 0.17 0.10 0.28 0.61 0.34
Uniform Delay, d1 59.3 55.6 57.8 56.1 3.5 4.1 6.1 4.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.99 2.59 1.33
Incremental Delay, d2 9.0 0.2 1.6 0.4 0.8 0.2 6.0 0.2
Delay (s) 68.4 55.8 59.4 56.5 4.3 4.2 21.8 6.0
Level of Service E E E E A A C A
Approach Delay (s) 64.5 57.4 4.2 8.3
Approach LOS E E A A

Intersection Summary
HCM 2000 Control Delay 12.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
7: Whites Road & Andiron Path/Street 18AL Ultimate PM Future Total

Seaton - A5 & A11 Lands - Ultimate PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 0 0 75 0 1025 30 0 1305 45
Future Volume (Veh/h) 0 0 0 0 0 75 0 1025 30 0 1305 45
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 0 0 82 0 1114 33 0 1418 49
Pedestrians 15 15 15 15
Lane Width (m) 3.2 3.2 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 154 160
pX, platoon unblocked 0.84 0.84 0.82 0.84 0.84 0.95 0.82 0.95
vC, conflicting volume 1926 2620 527 1633 2628 418 1482 1162
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1079 1901 0 732 1910 219 823 999
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 % 100 100 100 100 100 89 100 100
cM capacity (veh/h) 124 56 869 250 56 731 651 649

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 0 82 446 446 256 567 567 333
Volume Left 0 0 0 0 0 0 0 0
Volume Right 0 82 0 0 33 0 0 49
cSH 1700 731 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.00 0.11 0.26 0.26 0.15 0.33 0.33 0.20
Queue Length 95th (m) 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 0.0 10.5 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A B
Approach Delay (s) 0.0 10.5 0.0 0.0
Approach LOS A B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 38.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
8: Whites Road & Begonia Place/Street 18BD Ultimate PM Future Total

Seaton - A5 & A11 Lands - Ultimate PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 0 0 25 0 910 30 0 1230 25
Future Volume (Veh/h) 0 0 0 0 0 25 0 910 30 0 1230 25
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 0 0 27 0 989 33 0 1337 27
Pedestrians 15 15 15 15
Lane Width (m) 3.2 3.2 3.5 3.5
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 230
pX, platoon unblocked 0.89 0.89 0.89 0.89 0.89 0.89
vC, conflicting volume 1737 2402 489 1481 2400 376 1379 1037
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1380 2132 489 1091 2128 0 1379 590
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 % 100 100 100 100 100 97 100 100
cM capacity (veh/h) 85 42 513 144 43 938 488 860

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 0 27 396 396 231 535 535 294
Volume Left 0 0 0 0 0 0 0 0
Volume Right 0 27 0 0 33 0 0 27
cSH 1700 938 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.00 0.03 0.23 0.23 0.14 0.31 0.31 0.17
Queue Length 95th (m) 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (s) 0.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A A
Approach Delay (s) 0.0 9.0 0.0 0.0
Approach LOS A A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 36.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
9: Spring Meadow Avenue/Galaxy Street & Alexander Knox Road Ultimate PM Future Total

Seaton - A5 & A11 Lands - Ultimate PM FT Synchro 11 Report
BA Group - AJL & NM 5839-18 Synchro - Ultimate.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 810 25 0 705 25 0 0 30 0 0 5
Future Volume (Veh/h) 0 810 25 0 705 25 0 0 30 0 0 5
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 880 27 0 766 27 0 0 33 0 0 5
Pedestrians 15 15 15 15
Lane Width (m) 3.4 3.4 3.2 3.2
Walking Speed (m/s) 1.2 1.2 1.2 1.2
Percent Blockage 1 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 190 166
pX, platoon unblocked 0.89 0.93 0.93 0.93 0.93 0.93 0.93 0.89
vC, conflicting volume 808 922 1312 1716 484 1282 1716 426
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 536 760 824 1262 287 793 1262 107
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 95 100 100 99
cM capacity (veh/h) 905 778 234 153 643 236 153 806

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 587 320 511 282 33 5
Volume Left 0 0 0 0 0 0
Volume Right 0 27 0 27 33 5
cSH 1700 1700 1700 1700 643 806
Volume to Capacity 0.35 0.19 0.30 0.17 0.05 0.01
Queue Length 95th (m) 0.0 0.0 0.0 0.0 1.3 0.1
Control Delay (s) 0.0 0.0 0.0 0.0 10.9 9.5
Lane LOS B A
Approach Delay (s) 0.0 0.0 10.9 9.5
Approach LOS B A

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 35.6% ICU Level of Service A
Analysis Period (min) 15
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Input Data Sheet

What are the intersecting roadways? Whites Road & Smoothrock Avenue & Dusk Owl Circle - Interim Conditions

What is the direction of the Main Road street? When was the data collected?

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

22 498 2 100 38 56 17 586 8 43 10 52
25 700 5 105 40 50 50 755 25 45 10 55
8 312 2 20 7 9 17 320 8 8 2 10

13 360 3 39 15 17 29 387 15 17 4 21
29 337 4 17 7 11 24 307 19 9 7 10
93 789 12 49 20 33 78 662 63 25 20 30
115 950 15 50 20 30 95 795 80 25 20 30
78 686 10 70 28 36 64 590 56 35 28 42
383 4,632 52 450 175 242 373 4,402 274 206 100 250 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 
  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

0

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

0 0 0 0 0 0 0 0

0

0

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection (zones).  
Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

Total 8 hour pedestrians delayed 
greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 
(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 
pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

0% 0% 0% 0%

0

0 0 0 0

0 0 0

Total

0 0 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

09:00

Minor Westbound Approach Pedestrians 
Crossing Main 

Road
Hour Ending

08:00

Main Northbound Approach Main Southbound ApproachMinor Eastbound Approach

19:00

Total

10:00
12:00
13:00

18:00
17:00

25-36

Number of Collisions*
Preceding 

Months

1-12
13-24

Whites Road & Smoothrock Avenue & Dusk Owl Circle - Interim Condition

North-South

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Input Data 8-Hour Signal Warrant - Whites Road & Smoothrock Avenue & Dusk Owl Circle.xls 2024-12-17



Analysis Sheet

Intersection: Whites Road & Smoothrock Avenue & Dusk Owl Circle - Interim ConditionsCount Date: 

Flow 
Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,430 1,865 723 918 781 1,872 2,225 1,723

120 170 120 170 299 305 56 112 61 176 175 238

Both 1A and 1B 100% Fulfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 
Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,132 1,560 666 806 720 1,696 2,050 1,484

50 75 50 75 181 190 35 71 33 93 95 133

Both 2A and 2B 100% fulfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 
1

FALSE TRUE YES FALSE NO TRUE

Justification 
2

TRUE FALSE

Total 
Across

100

1 Lanes 2 or More Lanes

Guidance Approach Lanes

08:00 09:00 10:00

767

18:00

100100 100 80 100 87

COMPLIANCE % 66

19:00

1,696

2,050

1,484

1,560

Restricted Flow

Restricted Flow

100

100 %

100 100

18:00 19:00

89 %

87 %

Overall %
Compliance

94 %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification
Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Signal Justification 1:

100

115

Two Justifications 
Satisfied 80% or More

NOT JUSTIFIED

195

Average % Compliance

102

100 %

12:00 13:00

2A

2B

COMPLIANCE %

COMPLIANCE % 100

1A
COMPLIANCE %

1B

Heaviest Minor 
Approach

Justification Satisfied 80% or More

Signal Justification 2:

Minimum Vehicle Volume

Justification

Justification 4: Four Hour Volume

Delay Cross Traffic

Justification 3: Combination

Time Period
Required Value

Total Volume of Both 
Approaches (Main)

X Y (actual) Y (warrant threshold)

115

Justification 
4

36 100

Hour Ending

134

80

17:00

100

100 100

100

74

11518:00

96

635 79

115

100 100

100

Total 
Across

Section 
Percent

744

17:00

10090

Guidance Approach Lanes

1 lanes 2 or More lanes

09:00

95 44

Section 
Percent

08:00 09:00 10:00 12:00 13:00

19:00

17:00

Percentage Warrant

33

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

93

100

100

686 86100 47

YES

YES

NO

NO

YES

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Analysis Sheet 8-Hour Signal Warrant - Whites Road & Smoothrock Avenue & Dusk Owl Circle.xls 2024-12-17



Analysis Sheet

Intersection: Whites Road & Smoothrock Avenue & Dusk Owl Circle - Interim ConditionsCount Date: 

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200 200 - 275 276 - 475

2601 - 7000 Not Justified

Justification 6: Pedestrian Volume

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified

Justified

< 75

Not Justified

Justified

Not JustifiedNot Justified

Pedestrian Delay Analysis

Justification 
6A

Not Justified

Not Justified

< 1440 Not Justified

Not Justified

Not Justified Not Justified Not Justified

Justified

Preceding Months

1-12

Not Justified

476 - 1000

Justification 
5

Justified> 7000

>1000

Not Justified

25-36

Justification

75 - 130

% Fulfillment

0 %

0 %

Overall %
Compliance

Net Total 8 Hour Volume 
of Total Pedestrians

Not Justified

0 %

0 %

Justification 5: Collision Experience

13-24

200 - 300

Pedestrian Volume Analysis

Net 8 Hour Pedestrian Volume8 Hour Vehicular 
Volume V8

Justified

Not Justified

Justified

Justified

> 130

Net Total 8 Hour Volume of Delayed Pedestrians

> 300

1440 - 2600

< 200

Justification 
6B

Analysis Sheet 8-Hour Signal Warrant - Whites Road & Smoothrock Avenue & Dusk Owl Circle.xls 2024-12-17



Results Sheet

Intersection: Whites Road & Smoothrock Avenue & Dusk Owl Circle - Interim ConditionsCount Date: 

YES NO

A     Total Volume 96 %

B     Crossing Volume 79 %

A     Main Road 93 %

B     Crossing Road 86 %

A     Justificaton 1 79 %

B     Justification 2 86 %

4. 4-Hr Volume 94 % FALSE TRUE

A     Volume

B     Delay

Signal Justified?

3. Combination

2. Delay to  
    Cross 
    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

Summary Results

1. Minimum 
    Vehicular 
    Volume

ComplianceJustification

Justification not met

FALSE

6. Pedestrians

TRUEFALSE

Justification not met
TRUE

5. Collision Experience 0 %

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet 8-Hour Signal Warrant - Whites Road & Smoothrock Avenue & Dusk Owl Circle.xls 2024-12-17



Input Data Sheet

What are the intersecting roadways? Whites Road & Daleena Street & Street 18AM - Interim Conditions

What is the direction of the Main Road street? When was the data collected?

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

36 505 10 79 28 51 18 473 17 29 14 41
25 805 20 70 20 40 40 680 10 35 10 45
7 373 20 12 3 7 34 309 3 29 2 16

11 468 35 23 6 12 58 370 4 67 3 35
18 310 44 14 12 6 65 339 9 71 14 50
55 679 66 43 40 20 109 768 29 81 43 68
65 785 80 35 30 15 135 895 35 80 35 65
38 604 59 51 35 18 97 684 21 82 51 77
254 4,530 334 328 174 168 556 4,517 128 475 172 397 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 
  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

0

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

0 0 0 0 0 0 0 0

0

0

25-36

Number of Collisions*
Preceding 

Months

1-12
13-24

Total

10:00
12:00
13:00

18:00
17:00

09:00

Minor Westbound Approach Pedestrians 
Crossing Main 

Road
Hour Ending

08:00

Main Northbound Approach Main Southbound ApproachMinor Eastbound Approach

19:00

Zone 4 (if needed)
Total

0 0 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

0 0 0 0

0 0 0

Factored volume of delayed 
pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

0% 0% 0% 0%

Total 8 hour pedestrians delayed 
greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 
(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection (zones).  
Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

Whites Road & Daleena Street & Street 18AM - Interim Conditions

North-South

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Input Data 8-Hour Signal Warrant - Whites Road & Daleena Street & Street 18AM.xls 2024-12-17



Analysis Sheet

Intersection: Whites Road & Daleena Street & Street 18AM - Interim ConditionsCount Date: 

Flow 
Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,301 1,800 815 1,091 954 2,002 2,255 1,816

120 170 120 170 241 220 69 145 168 297 260 313

Both 1A and 1B 100% Fulfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Flow 
Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,060 1,580 745 946 786 1,705 1,995 1,503

50 75 50 75 136 125 45 96 100 168 218 183

Both 2A and 2B 100% fulfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 
1

TRUE FALSE YES TRUE NO FALSE

Justification 
2

TRUE FALSE

96

100

100

760 95100 60

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 
Percent

08:00 09:00 10:00 12:00 13:00

19:00

17:00

Percentage Warrant

41

17:00

100100

Guidance Approach Lanes

1 lanes 2 or More lanes

09:00

100 100

99

725 91

115

100 100

100

Total 
Across

Section 
Percent

770100

100 100

180

83

11518:00

99 100

Hour Ending

209

87

17:00

115

Justification 
4

Justification 3: Combination

Time Period
Required Value

Total Volume of Both 
Approaches (Main)

X Y (actual) Y (warrant threshold)

COMPLIANCE %

1B

Heaviest Minor 
Approach

Justification Satisfied 80% or More

Signal Justification 2:

Minimum Vehicle Volume

Justification

Justification 4: Four Hour Volume

Delay Cross Traffic

193

100 %

12:00 13:00

2A

2B

COMPLIANCE %

COMPLIANCE % 100

1A

115

Two Justifications 
Satisfied 80% or More

JUSTIFIED

130

Average % Compliance
Overall %

Compliance

100 %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification
Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Signal Justification 1:

100

100 %

100 100

18:00 19:00

100 %

100 %

COMPLIANCE % 85

19:00

1,705

1,995

1,503

1,580

Restricted Flow

Restricted Flow

100

100100 100 91 100 100

Total 
Across

100

1 Lanes 2 or More Lanes

Guidance Approach Lanes

08:00 09:00 10:00

791

18:00

YES

YES

NO

NO

YES

GO TO Justification:
Input Sheet Results Sheet Proposed Collision
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Analysis Sheet

Intersection: Whites Road & Daleena Street & Street 18AM - Interim ConditionsCount Date: 

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

> 300

1440 - 2600

< 200

Justification 
6B

200 - 300

Pedestrian Volume Analysis

Net 8 Hour Pedestrian Volume8 Hour Vehicular 
Volume V8

Justified

Not Justified

Justified

Justified

> 130

Net Total 8 Hour Volume of Delayed Pedestrians

0 %

Justification 5: Collision Experience

13-24

Overall %
Compliance

Net Total 8 Hour Volume 
of Total Pedestrians

Not Justified

0 %25-36

Justification

75 - 130

% Fulfillment

0 %

0 %

Preceding Months

1-12

Not Justified

476 - 1000

Justification 
5

Justified> 7000

>1000

Not JustifiedNot Justified

Not Justified

Not Justified Not Justified Not Justified

Justified

< 75

Not Justified

Justified

Not JustifiedNot Justified

Pedestrian Delay Analysis

Justification 
6A

Not Justified

Not Justified

< 1440

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified

Justified

Justification 6: Pedestrian Volume

276 - 475

2601 - 7000 Not Justified

< 200 200 - 275

Analysis Sheet 8-Hour Signal Warrant - Whites Road & Daleena Street & Street 18AM.xls 2024-12-17



Results Sheet

Intersection: Whites Road & Daleena Street & Street 18AM - Interim ConditionsCount Date: 

YES NO

A     Total Volume 99 %

B     Crossing Volume 91 %

A     Main Road 96 %

B     Crossing Road 95 %

A     Justificaton 1 91 %

B     Justification 2 95 %

4. 4-Hr Volume 100 % TRUE FALSE

A     Volume

B     Delay

TRUEFALSE

Justification not met
TRUE

5. Collision Experience 0 %

FALSE

6. Pedestrians

Summary Results

1. Minimum 
    Vehicular 
    Volume

ComplianceJustification

Justification not met

Signal Justified?

3. Combination

2. Delay to  
    Cross 
    Traffic

FALSE TRUE

FALSE TRUE

TRUE FALSE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Input Data Sheet

What are the intersecting roadways? Alexander Knox Road & Silvermoon Drive & Begonia Place - Interim Conditions

What is the direction of the Main Road street? When was the data collected?

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

2 191 48 71 9 102 114 182 2 46 27 4
5 225 20 55 5 75 50 215 5 55 15 5
2 130 5 8 1 12 13 124 2 9 2 1
4 117 7 15 1 20 21 112 4 18 3 2
3 151 11 8 2 11 22 133 6 7 2 1

10 276 34 27 8 38 64 236 20 20 8 3
10 280 30 25 5 35 55 240 20 30 5 5
9 252 20 16 1 22 35 216 18 28 1 5

45 1,622 175 225 32 315 374 1,458 77 213 63 26 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 
  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

0

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

0 0 0 0 0 0 0 0

0

0

25-36

Number of Collisions*
Preceding 

Months

1-12
13-24

Total

10:00
12:00
13:00

18:00
17:00

09:00

Minor Southbound Approach Pedestrians 
Crossing Main 

Road
Hour Ending

08:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)
Total

0 0 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

0 0 0 0

0 0 0

Factored volume of delayed 
pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

0% 0% 0% 0%

Total 8 hour pedestrians delayed 
greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 
(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection (zones).  
Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

Alexander Knox Road & Silvermoon Drive & Begonia Place - Interim Cond

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Input Data 8-Hour Signal Warrant - Alexander Knox Road & Silvermoon Drive & Begonia Place.xls 2024-12-17



Analysis Sheet

Intersection: Alexander Knox Road & Silvermoon Drive & Begonia Place - Interim ConditionsCount Date: 

Flow 
Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 798 730 309 324 357 744 740 623

120 170 120 170 259 210 33 59 31 104 105 73

Both 1A and 1B 100% Fulfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 
Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 539 520 276 265 326 640 635 550

50 75 50 75 144 125 19 36 17 55 60 45

Both 2A and 2B 100% fulfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 
1

FALSE TRUE YES FALSE NO TRUE

Justification 
2

FALSE TRUE

52

60

58

509 64100 25

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 
Percent

08:00 09:00 10:00 12:00 13:00

19:00

17:00

Percentage Warrant

19

17:00

7129

Guidance Approach Lanes

1 lanes 2 or More lanes

08:00

48 23

64

438 55

362

71 61

82

Total 
Across

Section 
Percent

41760

73 80

65

31

36518:00

18 61

Hour Ending

39

36

17:00

417

Justification 
4

Justification 3: Combination

Time Period
Required Value

Total Volume of Both 
Approaches (Main)

X Y (actual) Y (warrant threshold)

COMPLIANCE %

1B

Heaviest Minor 
Approach

Justification Satisfied 80% or More

Signal Justification 2:

Minimum Vehicle Volume

Justification

Justification 4: Four Hour Volume

Delay Cross Traffic

73

43 %

12:00 13:00

2A

2B

COMPLIANCE %

COMPLIANCE % 100

1A

424

Two Justifications 
Satisfied 80% or More

NOT JUSTIFIED

182

Average % Compliance
Overall %

Compliance

23 %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification
Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Signal Justification 1:

100

9 %

62 43

18:00 19:00

20 %

18 %

COMPLIANCE % 35

19:00

640

635

550

539

Restricted Flow

Restricted Flow

100

8389 81 34 36 40

Total 
Across

69

1 Lanes 2 or More Lanes

Guidance Approach Lanes

08:00 09:00 10:00

514

18:00

YES

YES

NO

NO

YES

GO TO Justification:
Input Sheet Results Sheet Proposed Collision
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Analysis Sheet

Intersection: Alexander Knox Road & Silvermoon Drive & Begonia Place - Interim ConditionsCount Date: 

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

> 300

1440 - 2600

< 200

Justification 
6B

200 - 300

Pedestrian Volume Analysis

Net 8 Hour Pedestrian Volume8 Hour Vehicular 
Volume V8

Justified

Not Justified

Justified

Justified

> 130

Net Total 8 Hour Volume of Delayed Pedestrians

0 %

Justification 5: Collision Experience

13-24

Overall %
Compliance

Net Total 8 Hour Volume 
of Total Pedestrians

Not Justified

0 %25-36

Justification

75 - 130

% Fulfillment

0 %

0 %

Preceding Months

1-12

Not Justified

476 - 1000

Justification 
5

Justified> 7000

>1000

Not JustifiedNot Justified

Not Justified

Not Justified Not Justified Not Justified

Justified

< 75

Not Justified

Justified

Not JustifiedNot Justified

Pedestrian Delay Analysis

Justification 
6A

Not Justified

Not Justified

< 1440

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified

Justified

Justification 6: Pedestrian Volume

276 - 475

2601 - 7000 Not Justified

< 200 200 - 275

Analysis Sheet 8-Hour Signal Warrant - Alexander Knox Road & Silvermoon Drive & Begonia Place.xls 2024-12-17



Results Sheet

Intersection: Alexander Knox Road & Silvermoon Drive & Begonia Place - Interim ConditionsCount Date: 

YES NO

A     Total Volume 64 %

B     Crossing Volume 55 %

A     Main Road 52 %

B     Crossing Road 64 %

A     Justificaton 1 55 %

B     Justification 2 52 %

4. 4-Hr Volume 23 % FALSE TRUE

A     Volume

B     Delay

TRUEFALSE

Justification not met
TRUE

5. Collision Experience 0 %

FALSE

6. Pedestrians

Summary Results

1. Minimum 
    Vehicular 
    Volume

ComplianceJustification

Justification not met

Signal Justified?

3. Combination

2. Delay to  
    Cross 
    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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