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The designs and recommendations put forward reflect Al-Terra’s best judgment with the information 
available.  Any use of this information in a manner not intended or with the knowledge that situations have 
changed shall not be the responsibility of Al-Terra Engineering Ltd. 
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EXECUTIVE SUMMARY 

The City of Fort Saskatchewan retained Al-Terra Engineering to complete the Southfort Transportation 
Study, a supplementary document to the 2013 Southfort Area Structure Plan (ASP). This study includes an 
implementation plan for expansion and improvement of the roadway network in the Southfort development 
area within a mulit-modal context to support new and existing development. 

The Southfort ASP is located in the southeast corner of the City of Fort Saskatchewan, bounded on the 
west and north by Highway 21 and Highway 15, and on the south and east by the city boundary. The ASP 
plans for a population of between 18,300 and 21,000 people in a variety of housing types units, multiple 
commercial sites, school sites, a community centre, a hospital, a correctional institution, and a variety of 
parks and open spaces. 

The Southfort Transportation Study’s objectives were to identify projected traffic impacts along the road 
network adjacent to and within the Southfort area and to identify roadway standards, intersection geometry, 
and traffic control to accommodate the projected traffic volumes at acceptable levels of service. The 
methodology included: 

 Reviewing the Southfort ASP land use assumptions 
 Reviewing the proposed road network including road alignments, classification, and cross-sections 
 Reviewing and confirming background traffic volumes 
 Projecting traffic on the proposed roadway network generated by the Southfort area based on trip 

generation, trip distribution, mode spilt, and trip assignment assumptions 
 Evaluating intersection treatments (traffic control and intersection geometry) throughout the 

development and the external intersection connections to Highway 21, Strathcona County, and 
other areas of Fort Saskatchewan 

 Reviewing pedestrian and bicycle routes to and through the Southfort area 
 Reviewing transit opportunities in the community 

Existing external arterial roadways include Highway 21 and Highway 15. Internal arterial roadways include 
Southfort Drive/86 Avenue, 94 Street, and connections between Highway 21 and Southfort Drive on 
Southridge Blvd, Southfort Blvd, and 84 Street. There are a number of collector roads identified within the 
Southfort ASP. Some areas within the Southfort ASP have been developed for over ten years, so some of 
the roadways are already constructed to a first stage or ultimate cross-section. 

Existing traffic volumes were available from counts completed in 2013. Additional traffic volumes from 
growth in the Southfort ASP were developed based on the ASP land use concept and trip generation rates 
developed by the Institute of Transportation Engineers (ITE) and studies completed locally in the City of 
Edmonton. Low, medium, and high density residential; school; and three commercial land use types were 
used to generate expected trips. The trips were distributed and assigned to the network using a 
combination of existing splits and data obtained from Alberta Transportation’s Edmonton Regional Traffic 
Model (which includes Fort Saskatchewan). Two scenarios were reviewed – one at 50% development of 
the Southfort area, and one with full development of the Southfort Area. 
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Major intersections were analyzed using Synchro Studio 9 utilizing the Highway Capacity Manual (HCM) 
methodology. Recommendations were made for additional through lanes, turn lanes, signalization, and/or 
roundabouts where required. 

Arterial and collector roadway corridors were reviewed with respect to projected daily traffic volumes; some 
roads identified in the ASP as arterial roads are recommended to be reduced to collector status upon this 
analysis. Some of these collector roads do not require on-street parking, therefore a revised multi-modal 
roadway cross-section is recommended to provide separate space for pedestrians, cyclists, and drivers. A 
number of roundabouts are recommended along the collector road corridor to provide traffic calming and 
consistent intersection operations. 

Final recommendations from the Southfort Transportation Study include: 

 Highway 21 and Highway 15 adjacent to the study area will require 6 basic lanes within the 50% 
development horizon. 

 An additional access to Highway 21, south of the Southfort ASP area, will be required at full 
development. 

 Southfort Drive will require four lanes from Southfort Blvd. to 94 Street within the 50% development 
horizon. 

 Southfort Drive could be reclassified as a collector road south of Southfort Blvd. 
 Southridge Drive east of Southfort Drive and 94 Street south of Sienna Blvd could be reclassified 

as collector roads, and provide multi-modal road corridors with bicycle lanes. 
 Five additional signalized intersections are identified along Southfort Drive, Southridge Blvd, and 

94 Street. 
 Two intersections at the south end of Southfort Drive are identified as potential roundabout 

locations due to the moderate traffic volumes that do not require signals. 
 Four roundabouts are proposed along the Southridge Blvd/94 Street extensions. 

Exhibit ES.1 illustrates the road network recommendations at full buildout of the Southfort ASP. 
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1.0 Introduction 

In the spring of 2014, Al-Terra Engineering was commissioned by the City of Fort Saskatchewan to 
undertake the Southfort Transportation Study, a supplementary document to the 2013 Southfort Area 
Structure Plan. The study was to include an implementation plan for expansion and improvement of the 
roadway network in the Southfort development area within a multi-modal context.  

1.1 Background 

The Southfort Area Structure Plan (ASP) was approved by the City in June 2013 – Bylaw C7-13. The 
document provides land uses, access and servicing, and policy direction for an area on the southeast side 
of Fort Saskatchewan that will ultimately accommodate a population of 18,300 – 21,000. 

The ASP is a guide for the location, intensity and character of land uses. The Southfort ASP land uses 
include: 

 A variety of residential housing types and densities with 7,300 - 8,400 dwelling units 
 Commercial sites located between Highway 21 and Southfort Drive 
 School sites to potentially accommodate 5 schools 
 Community Hospital – completed in 2012 
 DOW Centennial Centre, a major recreational/cultural facility - completed in 2003 
 The Fort Saskatchewan Correctional facility 
 The future site of the Royal Canadian Mounted Police detachment 
 Open spaces with interconnecting walkways and City’s trail systems 
 General water, sanitary and storm servicing facilities for the area 

1.2 Study Objectives 

The objective of this study was to identify the projected traffic impacts along the roadway network adjacent 
to and within the Southfort area and to identify required roadway standards, intersection geometry, and 
traffic control to accommodate the projected traffic volumes at acceptable levels of service.  

1.3 Study Methodology 

The Southfort Transportation Study methodology included the following components: 

 A review of the Southfort ASP land use assumptions 
 Examination of the proposed road network including road alignments, classification, and cross-

sections 
 Review and confirmation of background traffic volumes associated with the study area 
 Projecting traffic on the proposed roadway network that is anticipated to be generated by the 

Southfort area based on trip generation, trip distribution, mode spilt, and trip assignment 
assumptions 

 Evaluating intersection treatments (traffic control and intersection geometry) throughout the 
development and the external intersection connections to Highway 21, Strathcona County, and 
other areas of Fort Saskatchewan 

 Review of pedestrian and bicycle routes to and through the Southfort area 
 Review of transit opportunities in the community 
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2.0 Site Context 

2.1 Site Location 

The Southfort ASP includes approximately 700 hectares (1700 accres) of land located in the southeast part 
of the City of Fort Saskatchewan. The area is bounded by Highway 21/Highway 15 to the northwest, 
101st Street to the northeast and by the east and south city boundary to the east and south, respectively. 
Exhibit 2.1 – Key Map illustrates the location of Southfort within the City of Fort Saskatchewan and 
surrounding municipalities.  

2.2 Existing Area Characteristics 

2.2.1 Existing Land Uses       

The existing Southfort area is partially developed and the existing developments are mainly located in the 
west and north. The area is continuously developing and progressing to the south and east. 

Initial development of the Southfort ASP was concentrated east of Highway 21/Highway 15 and on the 
north side of Southfort Drive, which included commercial land uses. Residential developments followed 
along Southfort Drive and 94th Street. The majority of the residential areas east of Southfort Drive are low 
density developments. 

The completed institutional developments include a community hospital, correctional institution and the 
Dow Centennial Recreation Centre. They are located in the northeast part of the Southfort area, west of 
Highway 21. 

2.2.2  Existing Road Network   

Existing major roadways in the area include Highway 21 and Highway 15, which are classified as 
expressways. The basic cross-section of these roadways is a divided four lane rural roadway with widening 
through major intersections to accommodate turning movements. Five major signalized intersections 
provide primary access to Southfort and to developed areas to the west. In addition, there are right-in/right-
out intersections with auxiliary lanes, which provide additional access to Southfort commercial 
developments. 

Internal roadways in Southfort include: 

 Southfort Drive/86 Avenue, which is designated as an arterial roadway between Southridge 
Boulevard and 101 Street, runs parallel to Highway 21 and Highway 15. In the longer term 
Southfort Drive is planned as a conventional four lane divided roadway south of 94 Street. 
Currently Southfort Drive is completed to the ultimate four lane section for only a short distance 
south of 94 Street. Other sections are constructed with two initial lanes and some widening at 
intersections. The southern portion of Southfort Drive is yet to be completed to provide continuation 
to Southridge Boulevard. 86 Avenue, north of 94 Street, is adjacent to the hospital and correctional 
institute to the east and commercial development to west. It is constructed as 4 lane undivided 
roadway.  

 94 Street is a southeast extension of Highway 15, southeast of the Highway 21/Highway 15 
intersection. The roadway is constructed as a four lane cross-section which transitions to two lanes 
east of Southfort Drive. Currently 94 Street extends south and terminates at Sienna Boulevard. 
Eventually, 94 Street will extend south and west to connect to Southridge Boulevard when 
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development progresses futher south. 94 Street provides access to the Sienna neighborhood 
currently under construction. 

 Southridge Boulevard, Southfort Boulevard, and 84 Street provide arterial standard road 
connections between Highway 21 and Southfort Drive, and are constructed as either 4 or 2 lane 
cross-sections. 

 101 Street, at the north boundary of Southfort ASP, is constructed to an urban arterial standard 
with a 4 lane divided cross-section. East of 86 Avenue, the roadway transitions to 2 lane rural 
cross-section. 

 Collector roadways which include Allard Way and Greenfield Way provide access to developed 
Southfort Neighborhoods east of Southfort Drive. 

2.2.3 Existing Traffic 

Existing (2013) intersection traffic counts at the Highway 21/Highway 15 intersection, and link volumes at 
some internal Southfort locations were provided by the City. In addition, permanent counter information was 
used to determine the peak hour relationship to daily traffic volumes on the road network. 

No intersection traffic information was provided within the existing internal roadways, but it was estimated 
based on methodology used for new developments and then iteratively balanced between available link 
volumes 

Estimated traffic volumes representing year 2013 conditions, which include the road network and 
development that existed at that time, are illustrated in Appendix A. 2013 is considered the base year for 
future traffic estimates throughout the study. 
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3.0 Development and Traffic Characteristics 

3.1 Proposed Development  

The Southfort ASP is bounded by Highway 21 and Highway 15 to the west, 101 Street to the north, Range 
Road 225 (east city boundary) and section line 525 (south city boundary). 

The area includes commercial developments between Highway 21/15 and Southfort Drive, which are 
mostly developed; the remaining lots (approximately 7.0ha [17 acres]) are being developed and will be 
completed in the near future. 

The existing to date developed dwelling unit numbers in Southfort were based on 2013 census data and 
are presented in Table 3.1. 

Table 3.1: Existing Residential Units 

 
Existing Number of Units  

(2013) 

Low Density Residential  1045 

Medium Density Residential 210 

High Density Residential 195 

Total 1450 DU 

The number of dwelling units (DU) for full buildout of Southfort was estimated based on existing and future 
preliminary development plans using the lot counts. The areas where plans were not yet available and for 
the high density development, the following assumptions were used to estimate number of dwelling units: 

 Low Density Residential (LD) – 28 DU/hectare 
 Medium Density Residential (MD) – 35 DU/hectare 
 High Density (HD) – 55 DU/hectare 

Estimated total number of dwelling units based on full development of Southfort area is summarized in 
Table 3.2. 

Table 3.2: Full Development Residential Units 

 
Number of Units 

@ Full Development 

Low Density Residential  5210 

Medium Density Residential 730 

High Density Residential 630 

Total 6570 DU 

Additional developments indicated on the Southfort ASP include five potential school sites. For the purpose 
of this traffic assessment, one school was included with an assumed 600 students. 
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3.2 Growth Trends and Analysis Horizon 

There are two residential areas developing concurrently in the City of Fort Saskatchewan. These areas 
include the Southfort and Westpark areas. Based on historical development intensity and local contractors’ 
workforce potential, it is assumed that approximately 500 residential lots could be developed in one year. 
Futher, it is assumed that half of these lots would be developed in Westpark and the other half in Southfort. 
It is estimated that Westpark would be fully developed within 6 years and then the full development effort 
will be directed into Southfort. 

Based on the above assumptions it is estimated that 50% development level of Southfort could occur within 
10 years and the area could be fully developed in 15 years. Exhibit 3.1 illustrates the land use at full 
development of Southfort. Existing Southfort development trends indicate that areas along Southfort Drive 
and 94 Street (north) would be developed first. The 50% development level is illustrated in Exhibit 3.2, 
indicating that southeast area of Southfort will be developed last. 

The two future horizons were established for this study are: 

1. Full development of the Southfort Area with possible timeline - 15 years 
2. 50% development level with estimated possible timeline - 10 years 

3.3   Background Traffic  

Alberta Transportation’s Regional Transportation Traffic Model for 2044 includes the City of Fort 
Saskatchewan with the main road network. The model inputs include future industrial developments in the 
north part of the City and developments north of the City in addition to the residential areas such as 
Southfort and Westpark. 

The future model traffic estimates indicate Highway 21 and Highway 15 volumes lower than existing (2012) 
volumes, which suggests that external to the City through traffic will not grow, especially if another higher 
speed road corridor is provided, such as new river crossing south of the City. 

It is assumed that future Highway 21 and Highway 15 growth will be the result of pending development in 
the City. 

3.4 Transportation Study Methodology and Assumptions  

A traditional four step traffic model was used to estimate future traffic volumes on the road network. 
Requirements for transportation infrastructure, which includes road laning and intersection control 
requirements, were developed based on the model. 

The model includes following steps: 

1. Trip Generation – estimates of number of trips generated within each land use 
2. Trip Distribution – determination of origin and destination of the trips 
3. Modal Split – vehicles, transit and other transportation modes’ share of the trip generation 
4. Trip Assignment – assumption of which roads would be used to execute the trips 

PTV Vistro modelling software was used to estimate traffic on the road links and the turning movements at 
intersections. The estimated future traffic was analyzed using Synchro 9 software, in which the Highway 
Capacity Manual (HCM) methodology was utilized. The analysis determined Level of Service (LOS) which 
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is based on average vehicle delay. In addition, Volume to Capacity (v/c) ratios and queues at intersections 
were determined to indicate effectiveness of the transportation system. 

Future traffic within the area and at external intersections was estimated by adding new trips generated by  
new developments to the existing traffic. 

3.4.1 Zone Structure 

The Southfort area was divided into homogeneous zones, representing specific land uses (residential, 
commercial, etc.) for which trips were estimated. Exhibit 3.3 shows the zone map developed for the model. 
The zones included existing developments as well as future ones. All Southfort zones are considered 
internal. 

The external zones are accessible via entry/exit points identified in Exhibit 3.3, and are often referred to as 
gates. 

The gates are located outside the Southfort area and treat other city locations such as Westpark, Pine 
View, Sherridon, and East Gate Business Park as external zones. Other external zones include the City of 
Edmonton, Strathcona County, and Sturgeon County – all which are accessible via Highway 21, Highway 
15,  and various Township and Range Roads. 

Two additional zones were added to the structure to account for the Westpark development and a possible 
commercial development west of Highway 21 between 84 Street and Highway 15, which would impact 
Highway 21 traffic. 

3.4.2 Trip Generation 

Trip generation was assigned to the different housing types, school, and commercial development. 
Residential, school and commercial trip generation rates used in the traffic estimation are based on studies 
conducted locally by the City of Edmonton and the Institute of Transportation Engineers (ITE). Appendix B 
includes a summary of trip generation rates and fitted curve formulas for the lane uses in the model.  

The Trip Generation Rates and Directional Splits are presented in Table 3.3: 

Table 3.3: Trip Generation Rates and Directional Splits 

 

Weekday AM Peak % In % Out PM Peak % In % Out

Low Density Residential 210 DU 7.92 0.69 19% 81% 0.79 67% 33%

Medium Density Residential RA5 DU 6.59 0.46 21% 79% 0.58 65% 35%

High Density Residential RA7&RA8 DU 5.81 0.34 17% 83% 0.4 63% 37%

School 520 Students 0.2 55% 45% 0.05 49% 51%

Commercial

(Floor Area 22,000-50,000sq.ft) 820 1,000 sq.ft.
5.62 55% 45%

*Based on

fitted Curve
48% 52%

Commercial

(Floor Area 50,000-108,000sq.ft) 820 1,000 sq.ft.
4.02 53% 47%

*Based on

fitted Curve
48% 52%

Commercial

(Floor Area <22,000 and >108,000sq.ft) 820 1,000 sq.ft.

*Based on

fitted Curve
67% 33%

*Based on

fitted Curve
50% 50%

Land Use
Land Use 

Code Variable

Trip Generation Rates
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A summary of trips generated within the Southfort Area, excluding existing developments, is presented in 
Table 3.4. 

Table 3.4: Summary of New Trips Generated in Southfort 

 

For the purpose of this study the residential trip generation has been reduced by 7% to reflect anticipated 
use of transit, ride sharing, walking, cycling, and work at home as an alternative to using a vehicle. 

3.4.3 Trip Distribution and Assignment 

Residential vehicle trips to and from the Southfort area were distributed assuming 93% and 90% of trips 
would be between an external and internal zone during the am and pm peak, respectively. The remaining 
residential trips would be internal trips. 

The trip distribution origin and destination for the study area uses the regional traffic model developed by 
Alberta Transportation. The model includes inputs pertaining to trip production and trip attraction for traffic 
analysis zones in the Edmonton region including the City of Fort Saskatchewan. 

A detailed review of the regional model provided the basis for determining peak hour trip distribution 
percentages between Southfort and the external zones in the longer term, when Southfort reaches full 
development.  

Exhibit 3.4 presents the traffic distribution during the AM and PM Peak hours for the road network in the 
study area road network. 

Internal trips are assumed to occur between residential and other land uses, such as residential and 
commercial, residential and the DOW Centennial Centre, and residential and the hospital. These trips were 
distributed proportionately to the size of the zone. School trips, because of the minor impact on the road 
network during peak hours were distributed in similar manner as residential trips. 

Trip assignment has been carried out based on the shortest and fastest way between the origin and 
destination using available road network. 

New commercial trips generated by the Southfort ASP and the commercial west of Highway 21 have been 
broken into two types of trips: primary and pass-by. 

AM Peak In Out PM Peak In Out

Low Density Residential 4,042 DU 2,789 530 2,259 3,193 2,139 1,054

Medium Density Residential 518 DU 238 50 188 300 195 105

High Density Residential 405 DU 138 23 114 162 102 60

School 900 students 72 40 32 45 22 23

Commercial Areas Combined 727 1,000 sq.ft. 1,416 836 580 4,271 2,100 2,172

Land Use Size Units
Trips Generated
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 Primary trips are trips solely between an origin and destination: for example between home and 
the commercial development. Primary trips are assumed to represent 70% of all commercial trips. 

 Pass-by trips are the secondary stops that are made at the commercial development when driving 
from another origin to destination (for example, from work to home via the commercial site). It is 
assumed that 30% of trips to the commercial site(s) would be by-pass trips. 

Diverted trips are a result of vehicles travelling outside of the study area (origin and destination outside the 
study boundary) that makes a pass-by stop within the study area. No diverted trips were assumed for the 
study because these trips are accounted in the primary trip totals. 

3.4.4 Design Traffic Volumes 

Traffic volumes for full development of the Southfort areas, which represent combined existing and 
development traffic, are presented in Exhibit 3.5 (AM peak) and Exhibit 3.6 (PM peak).  

The road network and the design traffic volumes at 50% development of the Southfort ASP are presented 
in Exhibit 3.7 (AM peak) and Exhibit 3.8 (PM Peak). 

3.4.5 Daily Volumes 

Review of the existing AM and PM peak volumes and their proportion at various locations in the city 
indicates that AM peak represents about 8% and the PM peak represents about 10% of the daily volumes. 

It was assumed that future traffic patterns will remain similar and the above percentages were used to 
estimate daily traffic volumes for the both the full development and the 50% development scenarios.  

Estimated future traffic volumes in the Southfort area are presented in Exhibit 3.9 (full development) and 
Exhibit 3.10 (50% development). 

Based on the daily traffic volume estimates, not all the roads identified as arterials in the ASP reach traffic 
volumes expected for arterial roadways (5,000-20,000vpd) where the major function is traffic mobility. 
Roads with lower volumes may be accommodated with a collector road standard (less than 8,000vpd) 
where mobility and access to adjacent residential areas is of equal importance. 

Collector roadways could be accommodated with a two lane undivided road within the standard collector 
right-of-way. Traffic control at intersections was determined based on the projected traffic during peak 
hours. 
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4.0 Transportation Assessment 

4.1 Capacity Analysis 

Using projected traffic, operations within the road network during AM and PM peak were determined using 
Synchro Studio 9 and Sidra 6.1 software suites. Level of Service (LOS) at intersections in the Southfort 
road network were determined using 2000 and 2010 Highway Capacity Manual (HCM) methods. The 
software determines the LOS, which is defined by the HCM as average vehicle delay at an intersection. In 
addition, volume to capacity ratio (v/c) and the length of the queues were determined, which provided 
information used during intersection and turning lanes design. 

The objective of the traffic operations at intersections is to provide an acceptable LOS which in the long 
term is considered: 

 LOS D - delays less than 55 sec./veh. at signalized intersections and less than 35 sec./veh. at 
unsignalized intersections 

 v/c less than 0.9 

The intersection operations were analyzed utilizing the following inputs for the signalized intersections: 

 Ideal saturation flow: 1850 veh./hr./ln. 
 Peak Hour Factor (PHF): 

▪ 1.0, at all Highway 21 and Highway 15 intersections where conditions approach saturation, 
▪ 0.92 (default), for the internal intersections 

 5% heavy vehicles 
 5 pedestrian calls/hr. 
 Actuated pedestrian phase provided for all approaches 

All Southfort internal and external intersections were modelled during peak hours and at the two future 
horizons. Major intersections at Highway 21/Highway 15 and the Southfort Drive corridors were modeled in 
detail and the results are included in this report. The internal intersections with low and moderate traffic 
volumes can operate satisfactorily with unsignalized controls. 

In addition, existing non-signalized major intersections on Southfort Drive and other internal intersections 
were analyzed using the Transportation Association of Canada (TAC) signals warrant procedure. The 
analyses take into consideration intersection lanes, geometry, spacing to upstream signalized intersections, 
traffic volumes, traffic composition, main roadway speed, pedestrian presence, bus routes, demographics 
in the area, and size of the community. The analyses produce a score, which if higher than 100, indicates 
that significant controls such as signals or a roundabout are likely required to provide satisfactory 
operations. Signal Warrants worksheets are included in Appendix D. 
 

The following signalized intersections require some improvements to satisfactorily accommodate the future 
traffic: 

 Highway 21 – Wilshire Blvd./Southridge Blvd. 
 Highway 21 – Westpark Blvd./Southfort Blvd. 
 Highway 21 – 84 Street 
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 Highway 21 – Commercial Access west, south of Highway 15 
 Highway 21/ Highway 15 – Highway 15/94 Street 
 Highway 15 – 101 Street 
 88 Avenue –  101 Street 
 86 Avenue – 101 Street 
 86 Avenue/Southfort Blvd. – 94 Street 
 94 Street – 87 Avenue 
 Southfort Drive – Allard Way 
 Southfort Drive – Greenview Way North 
 Southfort Drive – 84 Street 
 Southridge Blvd. – Ridge Point Gate 

In addition, warrant analyses were completed for intersections at: 

 94 Street – South Pointe/Hospital Access 
 84 Street – DOW Centre Access 
 Southfort Drive – Greenview Way South 
 Southfort Drive – Southfort Boulevard 
 Southridge Blvd. – Southfort Drive 

4.1.1 Southfort Full Development 

Initially, the traffic was assigned to Highway 21 south, utilizing existing Highway 21 intersections. This 
resulted in the Highway 21 and Southridge Boulevard intersection failing during the AM peak due to 
excessive left turning volumes (>850 vph) in addition to other traffic at the intersection. Based on this 
preliminary analysis, an additional Highway 21 connection was proposed, which would be used by traffic 
originating in southeast area of Southfort. The connection to Highway 21 would be provided at an 
intersection located south of Southridge Boulevard, possibly in conjunction with possible developments 
along Highway 21 and south of the existing city boundary.  Exhibits 3.5 and 3.6 illustrate traffic for which 
the additional connection to Highway 21 would be provided to assure that the proposed roadway system 
provides acceptable traffic operations at full development of the Southfort ASP. 

The following tables summarize the AM and PM peak hour capacity analysis results for the above noted 
signalized intersections. 

Note the makings in the following tables: 

 m – Volume for 95th percentile queues is metered by upstream signal 
 # – 95th percentile volume exceeds capacity, queue may be longer 
 Phases: 

▪ Prot  – Protected 
▪ Pm+pt – Permissive and protected 
▪ Perm – Permissive 
▪ Pm+ov – Permissive and Right Turn Overlap 

Detailed Synchro Reports are included in Appendix C. 
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Table 4.1 – Highway 21 & Wilshire Blvd/Southridge Blvd Intersection Analysis 

 

Table 4.1 presents the intersection analysis for Highway 21 at Wilshire Blvd/Southridge Blvd. It is assumed 
that Highway 21 would be improved to six lanes with double left turn lanes for north and southbound 
approaches. The Wilshire Boulevard and Southridge Boulevard approaches configuration would provide 
adequate operations in the long term. 

The improved intersection would operate at marginally acceptable LOS, which for the whole intersection 
would provide LOS D and C during AM and PM peak hours with some movements operating at LOS E. The 
results indicate v/c values within the set objective of less than 0.9. 

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase Prot Perm Prot Perm Prot Perm Prot Perm

Lanes 2 2 1 2 2 1 2 3 1 2 3 1

Volume (vph) 518 28 296 509 34 134 72 1180 119 160 1073 122

v/c 0.84 0.08 0.21 0.75 0.1 0.09 0.39 0.52 0.15 0.61 0.45 0.15

Delay(s) 65.7 53.3 0.3 58.4 54.4 0.1 69.0 28 6.6 66.4 29.4 11.7

LOS E D A E D A E C A E C B

95
th
 Queue (m) 96.3 8 0 95.5 9.3 0 19.7 139.1 16.8 38.5 103.1 21.3

Intersection Average Delay(s)

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase Prot Perm Prot Perm Prot Perm Prot Perm

Lanes 2 2 1 2 2 1 2 3 1 2 3 1

Volume (vph) 294 44 107 190 25 240 348 1733 429 201 1390 472

v/c 0.69 0.12 0.07 0.59 0.07 0.16 0.78 0.61 0.6 0.67 0.53 0.47

Delay(s) 67.5 53.5 0.1 64.1 59.3 0.2 71.4 22.8 9.5 88.3 13.2 8.4

LOS E D A E E A E C A F B A

95
th
 Queue (m) #61.4 10.7 0 39.5 8.3 0 68.2 181 64.3 m36.0 156.3 121.4

Intersection Average Delay(s)

PM Peak

Easbound Westbound Northbound Southbound

26.4 Intersection LOS C

Highway 21 – Wilshire Blvd./Southridge Blvd.

AM Peak

Easbound Westbound Northbound Southbound

35.2 Intersection LOS D
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Table 4.2 – Highway 21 & Westpark Blvd/Southfort Blvd Intersection Analysis 

 

Table 4.2 presents the intersection analysis for Highway 21 at Westpark Blvd/Southfort Blvd. The Westpark 
Boulevard/Southfort Boulevard and Highway 21 intersection would perform adequately in long term 
providing that Highway 21 is upgraded to six lanes. 

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase pm+pt Perm pm+pt Perm Prot Perm Prot Perm

Lanes 1 2 1 2 1 1 1 3 1 2 3 1

Volume (vph) 145 158 79 199 106 203 78 1628 126 90 1077 122

v/c 0.53 0.44 0.33 0.4 0.61 0.6 0.56 0.61 0.13 0.43 0.42 0.12

Delay(s) 48.6 61 9.4 44 74 31 61.2 22.9 3.9 67.3 23.1 2.3

LOS D E A D E C E C A E C A

95
th
 Queue (m) 53.5 34.9 10.8 34.1 50.3 51 m38.6 156 m13.2 24.4 77.3 8.2

Intersection Average Delay(s)

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase pm+pt Perm pm+pt Perm Prot Perm Prot Perm

Lanes 1 1 1 2 1 1 1 3 1 2 3 1

Volume (vph) 76 126 56 206 299 140 188 1826 253 305 1798 369

v/c 0.57 0.21 0.14 0.36 0.84 0.34 0.8 0.76 0.29 0.77 0.78 0.44

Delay(s) 57.4 48.3 0.8 40.7 73.5 7.7 72.4 26.3 4 73.0 33.6 11.4

LOS E D A D E A E C A E C A

95
th
 Queue (m) 28.6 24.8 0 32.5 112.3 15.3 #114.4 181 2.4 #63.6 174.7 53.5

Intersection Average Delay(s) 33.6 Intersection LOS C

28.4 Intersection LOS C

PM Peak

Eastbound Westbound Northbound Southbound

Easbound Westbound Northbound Southbound

Highway 21 – Westpark Blvd./Southfort Blvd.

AM Peak
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Table 4.3 – Highway 21 & 84 Street Intersection Analysis 

 

Table 4.3 presents the intersection analysis for Highway 21 at 84 Street. The highest Highway 21 and 
Highway 15 traffic volumes occur in the area adjacent to the commercial centers between 84 Street and 
101 Street. The heaviest traffic occurs during the PM peak where the commercial traffic mixes with 
commuter traffic to create high volume demands. The intersections suffer significant congestion even with 
Highway 21 and Highway 15 upgraded to 6 lanes. 

To provide additional capacity it is proposed to provide 2 through lanes eastbound and westbound at 
84 Street approaches (there is currently one lane on each approach). 

Assuming that the intersection would be improved, the overall operations in the long term would be 
acceptable even though some of the movements would operate at LOS E. 

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase pm+pt Free Perm Free Prot Perm Prot Perm

Lanes 1 2 1 1 2 1 2 3 1 2 3 1

Volume (vph) 182 91 321 58 153 109 119 1863 74 33 910 47

v/c 0.63 0.11 0.23 0.47 0.45 0.08 0.52 0.68 0.08 0.35 0.35 0.06

Delay(s) 52.6 39.4 0.4 75.4 67.4 0.1 59.7 16.8 3.1 71.8 15.2 0.1

LOS D D A E E A E B A E B A

95
th
 Queue (m) 62.5 16.8 0 31.5 34.8 0 28.1 91.7 m3.1 21.9 61.1 0.2

Intersection Average Delay(s)

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase pm+pt Free Perm Free Prot Perm Prot Perm

Lanes 1 2 1 1 2 1 2 3 1 2 3 1

Volume (vph) 137 225 216 65 347 88 329 1544 178 109 2191 259

v/c 0.74 0.28 0.14 0.41 0.71 0.06 0.85 0.55 0.19 0.52 0.86 0.29

Delay(s) 66.7 41.9 0.2 59.2 61.8 0.1 77.2 18.7 3.8 69.8 32.3 6.1

LOS A D A E E A E B A E C A

95
th
 Queue (m) #53.4 38.1 0 31.4 64.5 0 #75.2 120.2 14.8 26.3 232.5 24.6

Intersection Average Delay(s) 31.4 Intersection LOS C

PM Peak

Easbound Westbound Northbound Southbound

20.9 Intersection LOS C

Highway 21 – 84 Street

AM Peak

Easbound Westbound Northbound Southbound



City of Fort Saskatchewan 
August 26, 2015 Southfort Transportation Study 

- 14 - 
 E

:\C
ity

 o
f F

or
t S

as
ka

tc
he

w
an

\1
41

2 
S

ou
th

fo
rt

 T
ra

ns
po

rt
at

io
n 

S
tu

dy
\0

3-
P

la
nn

in
g\

D
ra

ft 
R

ep
or

t\D
ra

ft 
R

ep
or

t F
in

al
iz

ed
 D

oc
um

en
ts

\1
50

82
6 

14
12

 S
ou

th
fo

rt
 T

ra
ns

po
rt

at
io

n 
S

tu
dy

 D
ra

ft 
R

ep
or

t.d
oc

x 

Table 4.4 – Highway 21 & Future Commercial Access Intersection Analysis 

 

Table 4.4 presents the intersection analysis for Highway 21 at the Future Commercial Access. This all-
direction intersection to the future commercial area located both west and east of Highway 21, south of 
Highway 15, should operate satisfactory in the long term. Highway 21 requires widening to a 6 basic lane 
cross-section and additional auxiliary lanes are required to accommodate turning commercial traffic. 

Coordinated/Actuated 

140 sec. Cycle

Movement Left Left Left Through Right Left Through Right

Phase Per Per Prot Perm Prot Perm

Lanes 1 1 2 3 1 1 3 1

Volume (vph) 34 6 31 93 9 24 46 2032 67 27 866 33

v/c 0.12 0.15 0.26 0.68 0.64 0.57 0.57 0.57

Delay(s) 45.2 32.9 54.4 21.8 8.2 52.7 17 0.1

LOS D C D C A D B A

95
th
 Queue (m) 18.5 15.1 m11.2 172.1 m13.0 #22.2 62.6 0

Intersection Average Delay(s)

Coordinated/Actuated 

140 sec. Cycle

Movement Left Left Left Through Right Left Through Right

Phase Per Per Prot Perm Prot Perm

Lanes 1 1 2 3 1 1 3 1

Volume (vph) 145 34 131 186 28 119 146 1380 245 152 2242 99

v/c 0.76 0.47 0.52 0.5 0.26 0.59 0.83 0.11

Delay(s) 76.1 44.2 64.2 18.7 3.4 68.8 28.2 4.1

LOS E D E B A E C A

95
th
 Queue (m) 61.4 30.9 32.1 108.4 16.5 34.4 241.7 10.5

Intersection Average Delay(s) 27.3 Intersection LOS C

B B

29.7 23.2

17.5 12.3

1 1

Through/Right Through/Right

0.46 0.32

PM Peak

Easbound Westbound Northbound Southbound

11.4 11.2

21.2 Intersection LOS C

17.4 22.9

B C

1 1

Through/Right

0.11

Through/Right

0.07

Highway 21 – Future Commercial Access

AM Peak

Easbound Westbound Northbound Southbound
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Table 4.5 – Highway 21/Highway 15 & Highway 15/94 Street Intersection Analysis 

 

Table 4.5 presents the intersection analysis for Highway 21/Highway 15 at Highway 15/94 Street. Based on 
the estimated long term traffic, this intersection will experience congestion. The overall intersection delay is 
acceptable, operating at a LOS D during AM and PM peaks, and v/c values for all movements are less than 
1. Some of the movements show LOS E (delay 55-80 sec./veh), and the westbound left turn operates at a 
LOS F (delay > 80 sec./veh.). Similar to intersections to the south, Highway 21 requires improvements to a 
6 lane cross-section with double left turn lanes for all four approaches. 

There is no further widening considered due to physical constraints of Highway 15 to the west. 

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase Prot Free Prot Free Prot Free Prot Free

Lanes 2 2 1 2 2 1 2 3 1 2 3 1

Volume (vph) 740 314 278 98 587 325 688 1317 85 71 553 234

v/c 0.9 0.23 0.19 0.44 0.79 0.22 0.87 0.71 0.06 0.33 0.65 0.16

Delay(s) 62.6 27.8 0.3 64.7 57.04 0.3 60.8 39.7 0.1 62.9 55.1 0.2

LOS E C A E E A E D A E E A

95
th
 Queue (m) #136.3 41.4 0 22.6 #100.6 0 114 121.6 0 17.6 60.3 0

Intersection Average Delay(s)

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase Prot Free Prot Free Prot Free Prot Free

Lanes 2 2 1 2 2 1 2 3 1 2 3 1

Volume (vph) 335 854 840 347 650 264 581 838 227 421 1340 529

v/c 0.84 0.96 0.56 0.81 0.7 0.15 0.91 0.5 0.15 0.79 0.89 0.35

Delay(s) 79 72.7 1.5 78.4 39.7 0.2 75.3 40.7 0.2 51.5 48.9 0.4

LOS E E A E D A E D A D D A

95
th
 Queue (m) #69.7 #165.8 0 69.1 91.5 0 #112.7 80.7 0 67 151 0

Intersection Average Delay(s) 42.7 Intersection LOS D

PM Peak

Easbound Westbound Northbound Southbound

42.4 Intersection LOS D

Highway 21/Highway 15 – Highway 15/94 Street

AM Peak

Easbound Westbound Northbound Southbound
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Table 4.6 – Highway 15 & 101 Street Intersection Analysis 

 

Table 4.6 presents the intersection analysis for Highway 15 at 101 Street. This intersection will operate 
satisfactory in the long term providing that the Highway 15 is upgraded to 6 lanes and double left turn lanes 
are provided as indicated in the table above. 

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase Perm Perm pm+pt Perm Prot Perm Prot Perm

Lanes 1 2 1 2 2 1 2 3 1 2 3 1

Volume (vph) 46 142 211 149 148 458 262 1870 147 58 498 186

v/c 0.48 0.5 0.15 0.34 0.25 0.32 0.65 0.63 0.15 0.32 0.19 0.21

Delay(s) 75.4 66.4 0.2 50.3 47.9 0.6 66.1 16.3 4.4 67.2 14.7 2.5

LOS E E B D D A E B A E B A

95
th
 Queue (m) 26.7 32.5 25.3 29.5 29.9 144.8 55.3 195.7 9.1 14.4 35.2 11.9

Intersection Average Delay(s)

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase Perm Perm pm+pt Perm Prot Perm Prot Perm

Lanes 1 2 1 2 1 1 2 3 1 2 3 1

Volume (vph) 34 360 414 191 288 155 413 664 91 443 1686 128

v/c 0.26 0.75 0.23 0.24 0.45 0.1 0.74 0.43 0.13 0.7 0.73 0.17

Delay(s) 56.3 66.7 0.3 45.4 49.5 0.1 62.2 13.4 0.5 59.3 32.1 6.7

LOS E E A D D A E B A E C A

95
th
 Queue (m) 18.3 64.3 61.8 34.5 54.8 0 m81.8 52.2 m0.0 81.1 165.3 16.5

Intersection Average Delay(s)

PM Peak

Easbound Westbound Northbound Southbound

33.9 Intersection LOS C

Highway 15 – 101 Street

AM Peak

Easbound Westbound Northbound Southbound

21.0 Intersection LOS C
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Table 4.7 – 88 Avenue & 101 Street Intersection Analysis 

 

Table 4.7 presents the intersection analysis for 88 Avenue at 101 Street. This existing unsignalized 
intersection will require signals in the future. The TAC warrant indicates a score of 138, further confirming 
the capacity analysis. The intersection configuration currently constructed, with signals added, would 
provide good LOS in the long term. 

Coordinated/Actuated 

70 sec. Cycle

Movement Left Through Right Left Through Through Through

Phase Perm Perm Perm

Lanes 1 1 1 1 1 1 1 1 1 1

Volume (vph) 25 64 88 15 111 53 400 256 15 27 173 70

v/c 0.06 0.11 0.15 0.04 0.82 0.19

Delay(s) 17.7 16.8 5.2 19.3 27.8 6.2

LOS B B A B C A

95
th
 Queue (m) 7.6 14.7 0 6 68.7 10.4

Intersection Average Delay(s)

Coordinated/Actuated 

70 sec. Cycle

Movement Left Through Right Left Through Through Through

Phase Perm Perm Perm

Lanes 1 1 1 1 1 1 1 1 1 1

Volume (vph) 250 160 97 45 107 15 204 167 60 44 350 59

v/c 0.39 0.17 0.11 0.07 0.82 0.46

Delay(s) 8.2 6.9 2.2 11.6 45.2 17.8

LOS A A A B D B

95
th
 Queue (m) 60.8 30.2 m6.9 10 40 27.1

Intersection Average Delay(s)

27.9 27.1

9.4 15.6 17.8

A B B

27.3

0.19

6.2

A

10.4

Left/

Through

Left/

Through

Through

/Right

Through

/Right

Through

/Right

0.07 0.4 0.46

9.6

PM Peak

South/Easbound North/Westbound North/Eastbound South/Westbound

86 Avenue - 101 Street

AM Peak

South/Easbound North/Westbound North/Eastbound South/Westbound

15.3 Intersection LOS B

Through

/Right

0.15

13.1

0.32

10

Through

/Right

Through

/Right

B

13.6

A

Left/

Through

Left/

Through

16.6 Intersection LOS B
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Table 4.8 – 86 Avenue & 101 Street Intersection Analysis 

 

Table 4.8 presents the intersection analysis for 86 Avenue at 101 Street. The existing 86 Avenue and 101 
Street signalized intersection will perform well in the long term with acceptable LOS and v/c ratios. 

Coordinated/Actuated 

70 sec. Cycle

Movement Left Through Right Left Through Through Through

Phase Perm Perm Perm

Lanes 1 1 1 1 1 1 1 1 1 1

Volume (vph) 25 64 88 15 111 53 400 256 15 27 173 70

v/c 0.06 0.09 0.14 0.03 0.82 0.19

Delay(s) 15.2 14.8 3.4 19.3 27.8 6.2

LOS B B A B C A

95
th
 Queue (m) 5.8 11.9 0 6 68.7 10.4

Intersection Average Delay(s)

Coordinated/Actuated 

70 sec. Cycle

Movement Left Through Right Left Through Through Through

Phase Perm Perm Perm

Lanes 1 1 1 1 1 1 1 1 1 1

Volume (vph) 250 160 97 45 107 15 204 167 60 44 350 59

v/c 0.39 0.17 0.11 0.07 0.82 0.46

Delay(s) 8.5 6 1.9 11.6 45.2 17.8

LOS A A A B D B

95
th
 Queue (m) 60.8 30.2 m6.9 10 40 27.1

Intersection Average Delay(s)

86 Avenue - 101 Street

AM Peak

South/Easbound North/Westbound North/Eastbound South/Westbound

16.6 Intersection LOS B

15.1 Intersection LOS B

PM Peak

South/Easbound North/Westbound North/Eastbound South/Westbound

Through

/Right

Through

/Right

Through

/Right

0.07 0.4 0.46

27.3

0.19

6.2

A

48.8

Left/

Through

Left/

Through

Through

/Right

0.13

13.1

0.32

10

Through

/Right

Through

/Right

B

13.6

A

Left/

Through

Left/

Through

27.9 27.1

9.4 15.6 17.8

A B B

9.6
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Table 4.9 – 86 Avenue/Southfort Drive & 94 Street Intersection Analysis 

 

Table 4.9 presents the intersection analysis for 86 Avenue/Southfort Drive at 94 Street. The existing 
signalized intersection will operate satisfactorily in the long term horizon. 

It is assumed that Southfort Drive, currently 2 lane roadway south of 94 Street, will be widened to 4 lanes 
progressively with the increasing traffic due to development within the Southfort area. 

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Left Through Right Left Through Right Left Through Right

Phase pm+pt Perm Perm Perm Perm Perm Perm

Lanes 1 2 1 1 2 1 1 2 1 1 2 1

Volume (vph) 354 507 62 18 168 59 54 615 62 101 153 155

v/c 0.55 0.13 0.26 0.17 0.12 0.47 0.15 0.47 0.12 0.23

Delay(s) 24.6 48.6 48.5 9.4 26.9 31.8 5.2 37.1 24.6.4.8 5.4

LOS C D D A C C A D C A

95
th
 Queue (m) 87.3 12.5 34.3 10.8 20.1 89 11.5 38.4 22.7 16.3

Intersection Average Delay(s)

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Left Through Right Left Through Right Left Through Right

Phase pm+pt Perm Perm Perm Perm Perm Perm

Lanes 1 2 1 1 2 1 1 2 1 1 2 1

Volume (vph) 287 322 63 119 931 217 70 279 41 194 547 390

v/c 0.78 0.32 0.68 6.9 0.37 0.26 0.08 0.62 0.5 0.52

Delay(s) 37 33.4 38.5 6.9 43.9 35.9 2.3 42.3 36.3 7.1

LOS D C D A D D A D D A

95
th
 Queue (m) 81 44.2 153 23.3 31.4 43.4 3 m46.4 52.8 m26.3

Intersection Average Delay(s)

Through

/Right

20.1

C

63.7

25.4 Intersection LOS C

North/Easbound

Northbound Southbound

C

South/Westbound Northbound Southbound

86 Avenue/Southfort Drive - 94 Street

AM Peak

28.9 Intersection LOS

PM Peak

North/Easbound South/Westbound

0.35

Through

/Right

0.2

10.1

B

24.6
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Table 4.10 – 87 Avenue & 94 Street Intersection Analysis 

 

Table 4.10 presents the intersection analysis for 87 Avenue at 94 Street. This intersection provides access 
to commercial areas north and south of 94 Street. This intersection will fail with its current unsignalized 
configuration. Signals will be required at this intersection, which result in acceptable levels of service and 
v/c ratios. 

Coordinated/Actuated 

70 sec. Cycle

Movement Left Through Left Through Left Through Left Through

Phase Perm Perm Perm Perm

Lanes 1 1 1 1 1 1 1 1

Volume (vph) 40 2 21 11 2 40 70 930 28 25 377 68

v/c 0.2 0.06 0.11 0.07

Delay(s) 26.2 23.3 8.3 5

LOS C C A A

95
th
 Queue (m) 11.7 5 20 4.4

Intersection Average Delay(s)

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Left Through Left Through

Phase pm+pt Perm Perm Perm Perm

Lanes 1 1 1 1 1 1 1 1

Volume (vph) 319 10 24 154 30 261 35 681 67 183 954 365

v/c 0.8 0.76 0.39 0.68

Delay(s) 50.9 78.6 47.3 35.9

LOS D E D D

95
th
 Queue (m) 99.5 64.2 m19.9 m31.6

Intersection Average Delay(s)

AM Peak

87 Avenue - 94 Street

C C

67 123.8 #m105.8

35.0 Intersection LOS D

7.7

B D

Through

/Right

Through

/Right

0.78 0.44 0.79

38.7 28.1 29.2

8.0 Intersection LOS A

PM Peak

Easbound Westbound Northbound Southbound

1 1

0.05

10.2

Through

/Right

9.8 3.3

A A A

7.2 105.6 18.7

Easbound Westbound Northbound Southbound

Through

/Right

Through

/Right

Through

/Right

0.15 0.37 0.18

Through

/Right

1

0.09

11.3

B

5.5

1

9.7
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Table 4.11 – Southfort Drive & Allard Way Intersection Analysis 

 

Table 4.11 presents the intersection analysis for Southfort Drive at Allard Way. The existing Southfort Drive 
and Allard Way intersection will require signal control to accommodate future traffic. The TAC signal 
warrant indicates score of 195 in the long term. The intersection is currently constructed to first stage 
configuration with single through/right and left turn lanes on Southfort Drive would experience significant 
congestion under long term traffic demand, even if signalized. To provide adequate operation it is assumed 
that by full development of the Southfort area, Southfort Drive will be already upgraded to 4 lanes; analysis 
of operations under these conditions are summarized in the above table. 

Coordinated/Actuated 

70 sec. Cycle

Movement Left Through Left Through Left Through Right Left Through Right

Phase Perm Perm Perm Perm Perm Perm

Lanes 1 1 1 1 1 2 1 1 2 1

Volume (vph) 68 5 22 54 1 323 110 527 25 77 288 21

v/c 0.71 0.23 0.17 0.25 0.03 0.15 0.13 0.02

Delay(s) 59.7 23.3 7.9 7 3.7 5.3 4.1 0.9

LOS E C A A A A A A

95
th
 Queue (m) 20 13.4 13.7 26.3 2.5 13.1 18.6 1.4

Intersection Average Delay(s)

Coordinated/Actuated 

70 sec. Cycle

Movement Left Through Left Through Left Through Right Left Through Right

Phase Perm Perm Perm Perm Perm Perm

Lanes 1 1 1 1 1 2 1 1 2 1

Volume (vph) 95 20 94 75 5 136 130 439 164 310 1061 9

v/c 0.52 0.4 0.39 0.17 0.14 0.47 0.42 0.01

Delay(s) 36.4 31.5 12.4 6 3.4 6.9 3.1 0

LOS D C B A A A A A

95
th
 Queue (m) 23.7 19.3 22.9 20.3 9.8 26.4 17.5 0

Intersection Average Delay(s)

PM Peak

Easbound Westbound Northbound Southbound

7.3 Intersection LOS A

B

Southfort Drive - Allard Way

AM Peak

Easbound Westbound Northbound Southbound

Through

/Right

Through

/Right

0.09

10.1

B

5.5

0.76

21.7

C

37.7

0.35

11.2

12.4 Intersection LOS

Through

/Right

Through

/Right

B

13.9

0.4

9

A

13.4
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Table 4.12 – Southfort Drive & Greenview Way North Intersection Analysis 

 

Table 4.12 presents the intersection analysis for Southfort Drive at Greenview Way North. This intersection 
will require signals, and Southfort Drive will require widening to 4 lanes to accommodate the long term 
traffic. The TAC signal warrant score indicates value 141. As shown in the table above, the upgraded 
intersection will provide very good level of service at full development of the Southfort area. 

Coordinated/Actuated 

70 sec. Cycle

Movement Left Through Left Through Left Through Right Left Through Right

Phase Perm Perm Perm Perm Perm Perm

Lanes 1 1 1 1 1 2 1 1 2 1

Volume (vph) 29 8 22 33 9 107 25 533 7 24 267 51

v/c 0.24 0.25 0.03 0.21 0.01 0.04 0.1 0.04

Delay(s) 38 31.9 1.8 1.7 0 2.9 2.6 1.5

LOS D C A A A A A A

95
th
 Queue (m) m10.1 12 m1.4 9.7 m0 4.3 17.6 4.7

Intersection Average Delay(s)

Coordinated/Actuated 

70 sec. Cycle

Movement Left Through Left Through Left Through Right Left Through Right

Phase Perm Perm Perm Perm Perm Perm

Lanes 1 1 1 1 1 2 1 1 2 1

Volume (vph) 168 58 50 79 33 101 38 438 74 161 938 107

v/c 0.45 0.4 0.11 0.19 0.07 0.26 0.4 0.1

Delay(s) 30.2 32.2 6.3 5.6 3 3 2.9 0.3

LOS C C A A A A A A

95
th
 Queue (m) 18.5 20.9 m6.3 20.9 6.4 2.1 12 0.1

Intersection Average Delay(s) A

PM Peak

Easbound Westbound Northbound Southbound

m7.1 14.4

5.5 Intersection LOS A

18.4 12.6

B B

19 17.1

0.35 0.39

7.8 Intersection LOS

Through

/Right

Through

/Right

Through

/Right

Through

/Right

Southfort Drive - Greenview Way North

AM Peak

Easbound Westbound Northbound Southbound

0.16 0.46

20.1 13.3

C B
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Table 4.13 – Southfort Drive & 84 Street Intersection Analysis 

 

Table 4.13 presents the intersection analysis for Southfort Drive at 84 Street. Signals will be required at this 
intersection in the long term. With the existing two lanes on Southfort Drive, the TAC signal warrant score is 
expected to be 140 with long term traffic volumes; with a future four lane cross-section on Southfort Drive, 
the TAC signal warrant score is 126 with long term traffic. 

The results presented in the above table show the intersection analyzed with signal control utilizing a 
possible first stage intersection configuration, which includes a single lane northbound and southbound 
through movements and turning lanes for the three approaches. 

South of 84 Street, Southfort Drive traffic volumes drop significantly and could be accommodated with a 
two lane roadway in the long term rather than four lanes which will be required north of 84 Street. 

When the existing unsignalized intersection operates at poor service levels, two options should be 
considered: signal control or a roundabout. Roundabouts, especially singe lane, are considered superior to 
signals. They are safer for vehicles, cyclist, and pedestrians; they are easy to navigate and provide better 
operation for all movements during off peak hours when the vehicles do not need to stop at the intersection. 

Coordinated/Actuated 

70 sec. Cycle

Movement Left Right Left Through Through Right

Phase Prot Free Perm Perm

Lanes 1 1 1 1 1 1

Volume (vph) 64 65 184 419 297 56

v/c 0.13 0.13 0.38 0.48 0.34 0.04

Delay(s) 23.1 11.2 13.1 13.2 9.9 0.1
LOS C B B B A A

95
th
 Queue (m) 17.8 11.1 29.5 58.4 49 0

Intersection Average Delay(s) 12.1

Coordinated/Actuated 

70 sec. Cycle

Movement Left Right Left Through Through Right

Phase Prot Free Perm Perm

Lanes 1 1 1 1 1 1

Volume (vph) 187 198 161 355 748 268

v/c 0.43 0.37 0.61 0.33 0.7 0.18
Delay(s) 25.4 5.8 22.0 8.1 14.9 0.2

LOS C A C A B A

95
th
 Queue (m) 38.8 14.4 #43.1 35.5 124 0

Intersection Average Delay(s) 12.3

Easbound Northbound Southbound

Intersection LOS B

Southfort Drive - 84 Street

AM Peak

Southfort Drive - 84 Street

PM Peak

Easbound Northbound Southbound

Intersection LOS B
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Roundabouts are safer than comparable signalized intersections in part because the roundabout geometry 
acts as calming feature and significantly reduces severity of collisions. 

Table 4.14 – Southfort Drive & Greenfield Way South Intersection Analysis 

 

Table 4.14 presents the intersection analysis for Southfort Drive at Greenfield Way South. The existing 
Southfort Drive is currently a two lane road with turning lanes at the Greenfield Way intersection. Greenfield 
Way is also a two lane roadway and at the approach to Southfort Drive has one shared lane to 
accommodate left and right turning movement.  

The existing intersection in the long term does not warrant signals with a TAC warrant score of 95 but the 
Greenfield approach would experience long delays especially during pm peak. The delays may be reduced 
with an additional lane provided to separately accommodate the right and left turn movements. 

The analysis in the above table show results assuming that right and left turn lanes are provided, and 
indicate that intersection would operate satisfactorily in the long term. The delays experienced by left 
turning vehicles would likely result in drivers choosing either a right turn at the intersection to travel to the 
south via 84 Street or use the nearby signalized intersection at Greenfield Way North. 

Stop Controlled

Movement Left Right Through Right Left Through

Lanes 1 1 1 1 1 1

Volume (vph) 105 172 431 36 47 315

v/c 0.38 0.3 0.27 0.02 0.05 0.2

Delay(s) 24.4 13.6 0.0 0 8.6 0

LOS C B A A A A
95

th
 Queue (m) 13.3 10 0 0 1.2 0

Intersection Average Delay(s) 4.8

Stop Controlled

Movement Left Right Through Right Left Through

Lanes 1 1 1 1 1 1

Volume (vph) 63 111 408 96 202 744

v/c 0.32 0.17 0.24 0.06 0.19 0.44

Delay(s) 32.1 11.8 0.0 0 9.3 0

LOS D B A A A A
95

th
 Queue (m) 10.5 5 0 0 5.6 0

Intersection Average Delay(s) 3.2

Southfort Drive - Greenfiled Way South

AM Peak

Westbound Northbound Southbound

Intersection LOS A

PM Peak

Intersection LOS A

Westbound Northbound Southbound

Southfort Drive - Greenfiled Way South
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Table 4.15 – Southfort Drive & Southridge Boulevard Intersection Analysis (Stop Control) 

 

Table 4.15 presents the intersection analysis for Southfort Drive at Southridge Boulevard. The TAC signal 
warrant analysis indicates that intersection does not require signals in the long term (score of 57), 
assuming an undivided 2 lane standard of approaching roads. The analysis shows that turn lanes are 
required and some movements operate at LOS C and D. 

An alternative intersection control, a roundabout, was also considered at this location. Table 4.16 presents 
the intersection analysis for Southfort Drive at Southridge Boulevard with a roundabout control. 

 

Stop Controlled

Movement Left Left Left

Control Perm Perm Stop

Lanes 1 1 1

Volume (vph) 8 145 11 20 420 108 66 36 3 27 10 70

v/c 0.01 0.02 0.09

Delay(s) 8.6 7.6 18.4

LOS A A C

95
th
 Queue (m) 0.2 0.4 2.4

Intersection Average Delay(s)

Stop Controlled

Movement Left Left Left

Control Perm Perm Stop

Lanes 1 1 1

Volume (vph) 37 387 50 1 119 91 23 20 2 126 44 99

v/c 0.028 0.001 0.365

Delay(s) 7.75 8.26 21.3

LOS A A C

95
th
 Queue (m) 0.9 0 13.9

Intersection Average Delay(s) 5.7 Intersection LOS A

Through/Right

Free

Through/Right

Free

Through/Right

Stop

Left/Through/Right

Stop

Through/Right

Free

Through/Right

Free

Left/Through/Right

Stop

Through/Right

Stop

1 1 11

0.37

24.4

C

13.2

1 1 1

0 12.8

A B

0 7.8

0

A

0

18.8

C

4.5

0 0.236

1

0 0.147

4.7 Intersection LOS A

PM Peak

Easbound Westbound Northbound Southbound

0 13.2

A B

0 4.6

0

A

0

0.1 0.160.33

Southfort Drive and Southridge Boulevard

AM Peak

Easbound Westbound Northbound Southbound
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Table 4.16 – Southfort Drive & Southridge Boulevard Intersection Analysis (Roundabout) 

 

Both intersection controls provide very good traffic operations. The roundabout control would require fewer 
approach lanes to the intersection, and provides a more consistent level of service for all approaches. 

The internal roadways south and east of Southfort Drive were analyzed assuming two lane roadways 
(collector standard) with widening at the intersections to provide left turning lanes. The analysis indicate 
that the LOS at the intersections during AM and PM peaks are LOS A or B (average delays less than 
15 sec./veh.). Some selected left turn movements from minor roads would operate at LOS D (average 
delays no more than 35 sec./veh.), which is considered acceptable in the long term. None of the internal 
intersections reach the warrant for signals. 

4.1.2 Southfort 50% Development Level 

For the scenario with 50% development of the Southfort ASP, Highway 21 and Highway 15 intersections 
initially were analyzed assuming the existing four lane roadway. The analysis indicated that the 
intersections providing access to the Southfort area would fail during peak hours with only four lanes on the 
highway. Therefore, all analysis relating to the 50% Southfort development scenario assumes six through 
lanes on the Highway 15 and Highway 21 corridor adjacent to the Southfort area. 

Single Lane Roundabout

Movement

Control

Lanes

Volume (vph) 8 145 11 20 420 108 66 36 3 27 10 70

v/c

Delay(s)

LOS

95
th
 Queue (m)

Intersection Average Delay(s)

Single Lane Roundabout

Movement

Control

Lanes

Volume (vph) 37 387 50 1 119 91 23 20 2 126 44 99

v/c

Delay(s)

LOS

95
th
 Queue (m)

Intersection Average Delay(s)

A

7.3

9.1 Intersection LOS A

B A A

27 2.1 10.6

1

0.229

5.8

1 1 1

0.569 0.084 0.313

11.9 7.1 7.2

PM Peak

Easbound Westbound Northbound Southbound

Left/Through/Right

Yield

Left/Through/Right

Yield

Left/Through/Right

Yield

Left/Through/Right

Yield

B

32.8

9.8 Intersection LOS A

A

3.5

A

5.2

A

4.7

1

0.614

12.5

1 1 1

0.126

5.2

0.172

5.1

0.175

7.9

Southfort Drive and Southridge Boulevard

AM Peak

Easbound Westbound Northbound Southbound

Left/Through/Right

Yield

Left/Through/Right

Yield

Left/Through/Right

Yield

Left/Through/Right

Yield
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Table 4.17 – Highway 21 & Wilshire Blvd/Southridge Blvd Intersection Analysis, 50% Development 

 

Table 4.17 presents the intersection analysis for Highway 21 at Wilshire Blvd/Southridge Blvd at 50% 
Southfort development. This intersection will operate at an overall acceptable LOS with the lane 
configuration identified in the table. 

  

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase pm+pt Free pm+pt Perm Prot Perm Prot Perm

Lanes 2 2 1 2 2 1 2 3 1 2 3 1

Volume (vph) 526 13 526 346 13 75 72 1202 57 84 1192 125

v/c 0.88 0.03 0.2 0.62 0.04 0.05 0.37 0.42 0.06 0.42 0.4 0.13

Delay(s) 65.8 45.9 0.3 53.3 52.3 0.1 68.7 18.6 0.1 58.8 19.9 7.8

LOS E D A D D A E B A E B A

95
th
 Queue (m) 69.9 4.2 0 42.9 4.6 0 18.9 116.2 0 M21.4 97 15.1

Intersection Average Delay(s)

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase pm+pt Free pm+pt Perm Prot Perm Prot Perm

Lanes 2 2 1 2 2 1 2 3 1 2 3 1

Volume (vph) 308 23 192 197 21 309 212 1701 265 295 1412 473

v/c 0.77 0.06 0.13 0.53 0.06 0.2 0.67 0.6 0.4 0.74 0.47 0.43

Delay(s) 66.4 51.8 0.2 56 53.2 0.3 72.1 22.3 7.5 51.8 27.9 12.7

LOS E D A E D A E C A D C B

95
th
 Queue (m) 46.4 6.7 0 30.8 6.4 57.2 44.7 181 36.1 m58.4 130.9 81.1

Intersection Average Delay(s)

Highway 21 – Wilshire Blvd./Southridge Blvd.

AM Peak

Easbound Westbound Northbound Southbound

27.7 Intersection LOS C

PM Peak

Easbound Westbound Northbound Southbound

27.7 Intersection LOS C
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Table 4.18 – Highway 21 & Westpark Blvd/Southfort Blvd Intersection Analysis, 50% Development 

 

Table 4.18 presents the intersection analysis for Highway 21 at Westpark Blvd/Southfort Blvd at 50% 
Southfort development. The intersection will operate at an overall acceptable LOS. 

  

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase pm+pt Perm pm+pt Perm Prot Perm Prot Perm

Lanes 1 2 1 2 1 1 1 3 1 2 3 1

Volume (vph) 144 151 71 271 107 203 58 1614 131 90 1077 130

v/c 0.65 0.41 0.23 0.69 0.6 0.68 0.45 0.54 0.13 0.52 0.36 0.14

Delay(s) 62.9 61 1.8 60.4 73.4 26.3 64.9 16.8 4.9 66.0 14.9 4.4

LOS E E A E E C E B A E B A

95
th
 Queue (m) 55.3 32.2 0 46.9 48.6 36.8 m26.8 142.5 m14.5 25.4 56.7 4.4

Intersection Average Delay(s)

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase pm+pt Perm pm+pt Perm Prot Perm Prot Perm

Lanes 1 2 1 2 1 1 1 3 1 2 3 1

Volume (vph) 79 118 48 218 289 140 188 1858 272 303 1918 384

v/c 0.49 0.19 0.12 0.37 0.84 0.34 0.81 0.79 0.34 0.81 0.85 0.48

Delay(s) 48.2 48.1 0.6 41.2 74.6 6.8 79.8 42 20.5 65.8 34 14.5

LOS D D A D E A E D C E C B

95
th
 Queue (m) 29.4 23.6 0 34.4 110 13.6 #90.0 222.3 m78.3 m50.4 #177.8 m40.8

Intersection Average Delay(s)

Easbound Westbound Northbound Southbound

25.4 Intersection LOS C

Highway 21 – Westpark Blvd./Southfort Blvd.

AM Peak

39.6 Intersection LOS D

PM Peak

Eastbound Westbound Northbound Southbound
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Table 4.19 – Highway 21 & 84 Street Intersection Analysis, 50% Development 

 

 

Table 4.19 presents the intersection analysis for Highway 21 at 84 Street at 50% Southfort development. 
Overall the intersection would provide acceptable operations with some movements experiencing longer 
delays during pm peak. 

Considering that this analysis is at a planning stage, actual volumes may be slightly different and signals 
timing and coordination could be adjusted and improved during implementation and service to reflect actual 
traffic conditions. 

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase pm+pt Free Perm Free Prot Perm Prot Perm

Lanes 1 2 1 1 2 1 2 3 1 2 3 1

Volume (vph) 184 72 300 83 98 109 119 1847 74 33 927 32

v/c 0.68 0.27 0.7 0.13 0.51 0.41 0.5 0.61 0.07 0.19 0.34 0.04

Delay(s) 58.8 55.3 22.1 41.1 66.5 11.8 78.1 12.4 1.2 50.3 23.5 3.7

LOS E E C D E B E B A E C A

95
th
 Queue (m) 62 32 42.1 11.9 42.1 14.4 m28.4 83.7 m2.6 20.9 81.7 3.8

Intersection Average Delay(s)

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase pm+pt Free Perm Free Prot Perm Prot Perm

Lanes 1 2 1 1 2 1 2 3 1 2 3 1

Volume (vph) 136 169 218 138 276 86 345 1704 178 109 2256 289

v/c 0.76 0.56 0.5 0.28 0.85 0.21 0.98 0.66 0.21 0.53 0.95 0.36

Delay(s) 66.7 60.2 10.2 39.1 78.7 1.2 79.2 7.8 0.6 88.6 23.9 7.6

LOS E E B D E A E A A F C A

95
th
 Queue (m) #54.0 67.9 22.8 23.6 #111.0 0 m#79.8 37.5 m0.2 m20.0 #268.2 m30.6

Intersection Average Delay(s)

Highway 21 – 84 Street

AM Peak

PM Peak

Easbound Westbound Northbound Southbound

Easbound Westbound Northbound Southbound

22.8 Intersection LOS C

26.3 Intersection LOS C
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Table 4.20 – Highway 21 & Future Commercial Access Intersection Analysis, 50% Development 

 

Table 4.20 presents the intersection analysis for Highway 21 at the future commercial access at 50% 
Southfort development. The intersection operates at an overall acceptable LOS, with some longer delays 
occurring for some movements. 

Coordinated/Actuated 

140 sec. Cycle

Movement Left Left Left Through Right Left Through Right

Phase Per Per Prot Perm Prot Perm

Lanes 2 2 2 3 1 1 3 1

Volume (vph) 34 6 31 102 9 16 46 2039 69 30 830 34

v/c 0.06 0.18 0.25 0.59 0.06 0.34 0.27 0.03

Delay(s) 43.5 45.3 58.2 10.8 3.4 31 9.2 0.5

LOS D D E B A C A A

95
th
 Queue (m) 9 20.8 m11.2 113.1 m7.6 11.2 30.3 0.2

Intersection Average Delay(s)

Coordinated/Actuated 

140 sec. Cycle

Movement Left Left Left Through Right Left Through Right

Phase Per Per Prot Perm Prot Perm

Lanes 1 1 2 3 1 1 3 1

Volume (vph) 147 29 138 250 25 118 150 1486 290 158 2266 101

v/c 0.45 0.85 0.3 0.54 0.31 0.74 0.85 0.12

Delay(s) 50.3 74.6 66.4 33.3 17.5 52.9 47.4 14.1

LOS D E E C B D D B

95
th
 Queue (m) 24.3 39.1 m27.6 141.7 m61.1 m56.8 m#298.0 m18.5

Intersection Average Delay(s)

Highway 21 – Future Commercial Access

AM Peak

Easbound Westbound Northbound Southbound

0.1 0.07

17.6 24.1

B C

Through/Right Through/Right

1 1

PM Peak

Easbound Westbound Northbound Southbound

Through/Right Through/Right

11.2 10.2

12.6 Intersection LOS B

21.6 21.1

C C

27.4 24.8

1 1

0.59 0.53

41.6 Intersection LOS D
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Table 4.21 – Highway 21/Highway 15 & Highway 15/94 Street Intersection Analysis, 50% Development 

 

Table 4.21 presents the intersection analysis for Highway 21/Highway 15 at Highway 15/94 Street at 50% 
Southfort Development. Overall the intersection operates within acceptable LOS but there will be 
congestion during peak hours. 

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase pm+pt Free pm+pt Free Prot Free Prot Free

Lanes 2 2 1 2 2 1 2 33 1 2 3 1

Volume (vph) 740 276 262 101 401 195 660 1317 85 53 554 238

v/c 0.91 0.25 0.18 0.18 0.61 0.13 0.91 0.65 0.13 0.32 0.48 0.16

Delay(s) 48 35.9 0.3 27.8 56.2 0.2 59.3 41.4 3.9 69.7 47.9 0.2

LOS D D A C E A E D A E D A

95
th
 Queue (m) #105.8 43.2 0 15.1 74.3 0 #130.3 143.1 M7.6 15.2 64.2 0

Intersection Average Delay(s)

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Right Left Through Right Left Through Right

Phase pm+pt Free pm+pt Free Prot Free Prot Free

Lanes 2 2 1 2 2 1 2 33 1 2 3 1

Volume (vph) 333 650 836 380 577 229 576 877 298 351 1339 529

v/c 0.7 0.87 0.56 0.86 0.74 0.2 0.91 0.5 0.43 0.75 0.88 0.35

Delay(s) 40.8 65.5 1.5 51 45.3 0.2 70.4 40.9 21.2 82.9 32.8 0.5

LOS D E A D D A E D C E C A

95
th
 Queue (m) 47.3 #126.4 0 m#62.8 m93.4 m0 #115.6 113.2 84.9 66.3 147 0

Intersection Average Delay(s)

Highway 21/Highway 15 – Highway 15/94 Street

AM Peak

Easbound Westbound Northbound Southbound

39.9 Intersection LOS D

PM Peak

Easbound Westbound Northbound Southbound

37.1 Intersection LOS D
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Table 4.22 – Highway 15 & 101 Street Intersection Analysis, 50% Development 

 

Table 4.22 presents the intersection analysis for Highway 15 at 101 Street at 50% Southfort development. 
This intersection will operate satisfactorily within the 50% development level horizon. 

Traffic estimates at the 50% development level indicate volumes that are lower than at the full development 
level, so intersections along Southfort Drive should operate satisfactory. The improvement implementation 
would be dependent on actual development progress within the Southfort area. 

4.2 Road Standards 

The projected daily traffic volumes are illustrated in Exhibits 3.9 (full development) and Exhibit 3.10 (50% 
development). 

The land use concept for the Southfort ASP indicates Southridge Boulevard, Southfort Boulevard, 84 
Street, 94 Street, and Southfort Drive with arterial standard road designation and typical four lane cross-
sections. 

Typically, roads with volumes less than 8,000 vehicle per day in residential areas may be accommodated 
with a collector roadway standard. Based on the traffic estimates, not all the roads designated as arterials 
in the ASP reach arterial roadway volumes. This applies to 94 Street, south of the Sienna neighborhood 
and the Southridge Boulevard extension east of Southfort Drive. 

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Rt/Th Left Through Right Left Through Right

Phase Perm Perm pm+pt Perm Prot Perm Prot Perm

Lanes 1 2 1 2 2 3 1 2 3 1

Volume (vph) 46 131 209 159 130 407 221 1770 150 49 478 166

v/c 0.49 0.33 0.59 0.33 0.58 0.65 0.17 0.22 0.2 0.23

Delay(s) 64.3 47.1 13.2 35.9 52.9 19.6 4.7 52.4 17.2 3.5

LOS E D B D D B A D B A

95
th
 Queue (m) 22.7 24.6 22 24.6 38.8 136 14.8 12.3 33.6 13.1

Intersection Average Delay(s)

Coordinated/Actuated 

140 sec. Cycle

Movement Left Through Right Left Through Rt/Th Left Through Right Left Through Right

Phase Perm Perm pm+pt Perm Prot Perm Prot Perm

Lanes 1 2 1 2 2 3 1 2 3 1

Volume (vph) 34 320 408 193 258 136 406 668 94 380 1618 128

v/c 0.23 0.74 0.81 0.48 0.82 0.57 0.21 0.31 0.73 0.17

Delay(s) 52.2 65.7 24.6 42.5 79.2 39.9 m17.4 33 34.4 6

LOS D E C D E D A C C A

95
th
 Queue (m) 18.4 64.4 61.5 m28.7 80.4 76.2 m17.4 56.9 174.9 15.2

Intersection Average Delay(s)

1

0.55

13.9

B

34.8

1

0.45

33.9

C

Highway 15 – 101 Street

AM Peak

South/Easbound North/Westbound Northbound Southbound

39.3 Intersection LOS D

21.2 Intersection LOS C

PM Peak

South/Easbound North/Westbound Northbound Southbound

47
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It is proposed to designate these roadways as collectors, with road width of 11.5 m (lip to lip of gutter) with 
widening at intersections to accommodate turning movements as appropriate. 

It is estimated that the south section of the Southfort Drive, south of Southfort Boulevard, will experience 
daily volumes around 4,000 vehicles at full Southfort development. This section could be accommodated 
with a two lane roadway (the arterial four lane road is not required). However, the first stage of Southfort 
Drive (two lanes of the ultimate four lanes) were constructed in 2015. Considering that the first two lanes 
are considered a temporary measure, the City may wish to have Southfort Drive a four-lane arterial for its 
entire length for consistency along the corridor. 

Southfort Drive terminates at Southridge Boulevard and the south leg of the intersection will provide access 
to high density development. 

As was indicated, there would be a capacity constraint at the Highway 21 and Southridge Boulevard 
intersection at full development of Southfort. This necessitates an additional connection to Highway 21 to 
the south. The connection is shown on the exhibits, for which a location is approximate and should be 
determined in conjunction with development plans for the area south of Southfort. Based on the current 
traffic assessment the connection to the south could be accommodated with a collector road standard. 

4.2.1 Collector Road Cross-Section 

Sections of 94 Street and Southridge Boulevard which are to be constructed using collector standard are 
11.5m wide and due to a lack of active or passive traffic calming, these roads may inadvertently encourage 
speeding – especially that there are no front facing lots and no demand for parking along these corridors. A 
cross-section illustrated in Exhibit 3.11 that shows elements that can be implemented within the paved 
width which would include two opposing 3.2 m wide travel lanes separated with a 1.0m wide median. The 
remaining width on both sides would be designated to cyclists. The 1.8m wide cycling lane would have a 
0.5m wide buffer (two parallel lines on pavement) to provide extra protection to cyclists. This cross-section 
would visually narrow the roadway and influence the drivers to travel at slower speeds, while providing 
buffered cycling lanes. The proposed cross-section typical complete-street (multi-modal) oriented context 
sensitive street design, which is very appropriate in residential and parks area. 

4.3 Intersection Treatment Options 

Traffic and signal warrant analysis indicate which intersections in the Southfort area would require 
upgraded intersection control. The Southfort Drive intersections at 84 Street, Southfort Boulevard, and 
Southridge Boulevard will operate satisfactory during peak hours with a stop control at full development of 
the Southfort area. The stop controlled movements will experience acceptable (less than 35 sec./veh.) – 
LOS D delays. However, if there are public complaints regarding delays at these intersections, a 
roundabout option should be considered to improve these intersections (rather than unwarranted signals). 

Estimated traffic at the above noted intersections can be well accommodated with single lane roundabouts. 
The roundabouts would provide superior operation for all movements. Roundabouts operate at slower 
speeds, provide traffic calming for the road network, and are safer than stop controlled or signalized 
intersections. 

If a number of roundabouts were introduced in the Southfort area, the overall network would be safer for all 
users – drivers, cyclists, and pedestrians – because drivers would have to slow down to negotiate the 
geometry at the intersections. 
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Benefits of roundabouts as compared to traffic signals or stop control: 

 Improves traffic flow and safety 
 Traffic moves through intersection at reduced speeds 
 There are fewer conflicts points between vehicles and pedestrians 
 Reduces or eliminates head-on high speed  and right angle collisions 
 Vehicles are not forced to stop, so traffic flows continuously 
 Improves the character of the roadway 

Benefits of Roundabouts versus Traffic Signals: 

 Potentially roadway right-of-way width may be reduced due to narrower median and fewer 
approach lanes 

 Lower operational and maintenance costs 
 Continues to function normally if damaged or during a power failure 
 Signalization will not be required in long term 
 Cost of construction is similar 

Research indicates that due to a reduction in operating speed and conflicts, roundabouts are safer as 
compared to signals and stop control and experience a: 

 90% reduction in fatalities 
 75% reduction in injuries 
 37% reduction in total number of collisions 
 40% reduction in pedestrian collisions 

The above safety statistics are based on "Safety Effect of Roundabout Conversions in the United States: 
Empirical Bayes Observational Before-After Study." Transportation Research Record No. 1751, 
Transportation Research Board, National Academy of Sciences (NAS), Washington, D.C. 2001. 

Exhibit 3.12 indicates the proposed road network and intersection traffic controls at full development of the 
Southfort area. Existing and future signals shown on the exhibit are required based on traffic demand. 
Locations of potential and recommended roundabout locations are also shown on map. 

Roundabout intersections are good solutions for the Southfort area because the main roads, which include 
94 Street and Southridge Boulevard, are adjacent to residential developments and parks. The roundabouts 
would promote slower speeds and would create friendlier environment for pedestrians and cyclists. The 
roundabouts will accommodate long term traffic for all movements without the need for signals and vehicles 
would experience less delays than at signals. 

The proposed roundabouts would be designed to slow down traffic so the approaching and circulating 
traffic speeds are similar. The central island would have an apron to accommodate large trucks. The 
geometry of roundabout would accommodate cars, transit, school busses, and fire trucks within the paved 
roadway without using the apron. 

The proposed roundabouts would be single lane roundabouts with outside diameter 40-45m. The 
circulating speed of the roundabout would be approximately 30km/h and have similar entrance and exit 
speeds. The low speeds and the geometry make the roundabouts safer and easy to navigate. The 
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roundabouts would have splitter islands on the approaches which would provide safe and easy pedestrian 
crossing. 

Based on the foregoing traffic projections and analysis, during further development of the Southfort area 
and road construction, the roundabout intersection control is proposed to provide a friendly and lower 
speed environment for all users in this residential neighborhood. 

Some roundabouts identified on Southfort Drive in Exhibit 3.12 are shown as potential. The signal warrants 
are not met for those intersections but minor movements may experience somewhat longer delays, which 
may be perceived as unacceptable by local residences. In this case roundabout control should be an option 
considered rather than signals. 

4.4 Public Transportation and Pedestrian/Cyclist Network 

4.4.1 Public Transportation 

Currently public transportation doesn’t have any significant share of the travel market in the City of Fort 
Saskatchewan. If in the future there is a demand for public transportation in the Southfort ASP, the City 
should review the arterial, collector, and a walkway/multi-use trail system to provide a desired maximum 
400m walking distance between any residence and a potential bus stop located on collector or arterial 
roadways. 

4.4.2 Pedestrian/Cyclist Network 

Active transportation is considered a high priority and effective pedestrian linkages between residential, 
commercial and institutional area are considered essential. Based on the Southfort ASP, a series of multi-
use trail linkages along the highway corridor and through greenbelts connects the Southfort area with 
surrounding communities. The Recreational, Culture, and Parks Facilities Master Plan defines regional, 
primary, and secondary trails and should be used as a guide in further development of the Southfort area to 
provide an active transportation network. 

If the proposed collector cross-section is adopted, the trail system should incorporate the proposed bike 
lanes into the system. 

  



City of Fort Saskatchewan 
August 26, 2015 Southfort Transportation Study 

- 36 - 
 E

:\C
ity

 o
f F

or
t S

as
ka

tc
he

w
an

\1
41

2 
S

ou
th

fo
rt

 T
ra

ns
po

rt
at

io
n 

S
tu

dy
\0

3-
P

la
nn

in
g\

D
ra

ft 
R

ep
or

t\D
ra

ft 
R

ep
or

t F
in

al
iz

ed
 D

oc
um

en
ts

\1
50

82
6 

14
12

 S
ou

th
fo

rt
 T

ra
ns

po
rt

at
io

n 
S

tu
dy

 D
ra

ft 
R

ep
or

t.d
oc

x 

5.0 Conclusions and Recommendations 

Based on the analysis described, we have concluded the following: 

1. Highway 21 and Highway 15 will require widening to 6 basic lanes within the 50% development 
level horizon to provide satisfactory operations at intersections which provide access to Southfort 
area. Traffic volumes and operations at the intersections should be monitored to ensure optimal 
timing of improvements. 

2. The Southfort Drive arterial roadway should terminate at Southridge Boulevard. 
3. With full development of the Southfort ASP, an additional connection to Highway 21, south of 

Southridge Boulevard will be required to accommodate traffic travelling to/from Edmonton and 
Strathcona via Highway 21. The location and the alignment of the Highway 21 connection should 
be incorporated into development plans for the area south of Southfort. 

4. Southfort Drive will require four lanes from Southfort Boulevard to 94 Street to accommodate 50% 
development and full development levels. 

5. Not all the roads designated as arterials in the ASP reach arterial roadway volumes, therefore it is 
proposed to construct collector standard roadway on 94 Street south of the Sienna neighbourhood, 
and Southridge Boulevard east of Southfort Drive, rather than a conventional divided arterial.  
A context sensitive cross-section is suggested to influence speeds on those roads, while providing 
buffered bike lanes and encouraging active transportation in the area. 

6. To build on the multi-modal alternative approach, a number of single lane roundabouts are 
proposed which will provide superior traffic control at the intersections as well as act as traffic 
calming feature desired in residential and parks environments. 

7. The Southfort Drive intersections at Southfort Boulevard and Southridge Boulevard do not reach 
the warrant for signals but may experience somewhat longer delays for minor turning movements. 
The intersections could be converted to single lane roundabouts to provide continuous flow, as well 
as safer operations for all movements and users. 



 

 

Appendix A 

Existing Traffic (2013) 
Estimated and Balanced – Synchro View 

  







 

 

Appendix B 

Trip Generations Rates 
Used in Edmonton Capital Regions 

  



2013 RECOMMENDED TRIP GENERATION RATES 
RESIDENTIAL LAND USES 

 
The low density residential rates summarized above should be used as base rates, which may be adjusted to better 

reflect the specific scenario being analyzed including the potential changes in traffic generation during the life cycle 

of neighbourhoods and potential changes in private vehicle usage with global improvements to transit and active 

modes infrastructure. 

COMMERICAL LAND USES 
Land Use Time Period Rate In/Out Split Notes 

AM Peak Hour 5.62 trips/1,000 SF 55%/45% CNC Weighted Avg. 
CNC Sites 

22,000 SF to  50,000 SF PM Peak Hour 
Y=[425.54Ln(x)-1140.3]/(x) 

trips/1,000 SF 
48%/52% 

CNC & CSC Fitted 

Curve 

AM Peak Hour 4.02 trips/1,000 SF 53%/47% 
CSC Weighted Avg. 

> 50,000 SF 

PM Peak Hour 
Y=[425.54Ln(x)-1140.3]/(x) 

trips/1,000 SF 
48%/52% 

CNC & CSC Fitted 

Curve 

CSC Sites 

50,000 SF to 108,000 SF 

Saturday Peak Hour 
Y=exp[0.65*Ln(x)+3.76]/(x) 

trips/1,000 SF 
50%/50% ITE Fitted Curve 

AM Peak Hour 
Y=exp[0.59*Ln(x)+2.32]/(x) 

trips/1,000 SF 
67%/33% 

PM Peak Hour 
Y=exp[0.67*Ln(x)+3.37]/(x) 

trips/1,000 SF 
50%/50% 

Commercial Sites 

< 22,000 SF  

and > 108,000 SF 

Saturday Peak Hour 
Y=exp[0.65*Ln(x)+3.76]/(x) 

trips/1,000 SF 
51%/49% 

ITE Fitted Curve 

 

Land Use Time Period Rate In/Out Split Notes 
AM Peak Hour 0.69 trips/du 19%/81% Measured 

PM Peak Hour 0.79 trips/du 67%/33% Measured Low Density Residential 

Daily 7.92 trips/du 50%/50% Measured

AM Peak Hour 0.46 trips/du 21%/79% ITE LUC 221 

PM Peak Hour 0.58 trips/du 65%/35% ITE LUC 221 RF5 – Row Housing 

Daily 6.59 trips/du 50%/50% ITE LUC 221

AM Peak Hour 0.34 trips/du 17%/83% Measured 

PM Peak Hour 0.40 trips/du 63%/37% Measured 
RA7 & RA8 – Apartment 

Housing 

Daily 5.81 trips/du 50%/50% ITE LUC 230

AM Peak Hour 0.44 trips/du 17%/83% ITE LUC 230 

PM Peak Hour 0.62 trips/du 65%/35% ITE LUC 220 
Non-specific Medium 

Density Residential 

Daily 5.81 trips/du 50%/50% ITE LUC 230



2013 RECOMMENDED TRIP GENERATION RATES 
COMMERICAL LAND USES (con’t) 

Land Use Time Period Rate In/Out Split Notes 
AM Peak Hour 12.36 trips/FP 51%/49% Gas Bar with Convenience 

Store PM Peak Hour 17.23 trips/FP 49%/51% 
Weighted Avg. 

AM Peak Hour 51.43 trips/1,000 SF 51%/49% Gas Bar with Convenience 

Store & Tim Hortons PM Peak Hour 27.10 trips/1,000 SF 48%/52% 
Weighted Avg. 

AM Peak Hour 5.25 trips/1,000 SF 62%/38% 
Bank with Drive-Through 

PM Peak Hour 10.68 trips/1,000 SF 46%/54% 
Weighted Avg. 

AM Peak Hour 20.27 trips/1,000 SF 51%/49% Fast Food 

with Drive-Through PM Peak Hour 13.89 trips/1,000 SF 45%/55% 
Weighted Avg. 

AM Peak Hour 137.64 trips/1,000 SF 49%/51% 
Tim Hortons 

PM Peak Hour 51.86 trips/1,000 SF 50%/50% 
Weighted Avg. 

 
The Commercial trip generation rates summarized in these tables meet the standards for the establishment of trip 

generation rates as outlined in ITE Trip Generation, and are recommended for use in the Edmonton context. 

Questions or comments on the rates or their application should be directed to the City of Edmonton’s 

Transportation Planning Branch. 



 

 

Appendix C 

Traffic Operation Reports 

Synchro Reports at Southfort – Full Development 

Synchro Reports at Southfort – 50% Development 

 

  



 

 

Synchro Reports at Southfort 

Full Development 

 
  



Lanes, Volumes, Timings AM Peak 
107: Highway 21 & Wilshire Blvd./Southridge Blvd. Southfort Full Develoment

1412 Southfort  LT Traffic AM Peak.syn 8/24/2015
Al-Terra Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 518 28 296 509 34 134 72 1180 119 160 1073 122
Future Volume (vph) 518 28 296 509 34 134 72 1180 119 160 1073 122
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 60.0 80.0 60.0 79.9 79.9 79.9 79.9
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 3283 3385 1514 3283 3385 1514 3283 4863 1514 3283 4863 1514
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3283 3385 1514 3283 3385 1514 3283 4863 1514 3283 4863 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 312 141 115 128
Link Speed (k/h) 69 69 69 69
Link Distance (m) 258.4 273.8 345.0 780.4
Travel Time (s) 13.5 14.3 18.0 40.7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 545 29 312 536 36 141 76 1242 125 168 1129 128
Turn Type Prot NA Free Prot NA Free Prot NA Perm Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases Free Free 2 6
Detector Phase 7 4 3 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 7.0 10.0 7.0 10.0 7.0 20.0 20.0 7.0 20.0 20.0
Minimum Split (s) 15.0 37.0 13.0 37.0 13.0 33.0 33.0 13.5 33.0 33.0
Total Split (s) 36.0 38.0 35.0 37.0 13.0 50.3 50.3 16.7 54.0 54.0
Total Split (%) 25.7% 27.1% 25.0% 26.4% 9.3% 35.9% 35.9% 11.9% 38.6% 38.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 0.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.0 4.0 6.0 4.0 6.0 6.0 4.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 27.8 14.6 140.0 30.6 14.2 140.0 8.4 69.4 69.4 11.8 72.8 72.8
Actuated g/C Ratio 0.20 0.10 1.00 0.22 0.10 1.00 0.06 0.50 0.50 0.08 0.52 0.52
v/c Ratio 0.84 0.08 0.21 0.75 0.10 0.09 0.39 0.52 0.15 0.61 0.45 0.15
Control Delay 65.7 53.3 0.3 58.4 54.4 0.1 69.0 28.0 6.6 66.4 29.4 11.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.7 53.3 0.3 58.4 54.4 0.1 69.0 28.0 6.6 66.4 29.4 11.7
LOS E D A E D A E C A E C B



Lanes, Volumes, Timings AM Peak 
107: Highway 21 & Wilshire Blvd./Southridge Blvd. Southfort Full Develoment

1412 Southfort  LT Traffic AM Peak.syn 8/24/2015
Al-Terra Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 42.3 46.6 28.3 32.2
Approach LOS D D C C
Queue Length 50th (m) 78.0 4.1 0.0 76.8 5.2 0.0 11.0 87.1 1.5 23.3 66.0 4.3
Queue Length 95th (m) 96.3 8.0 0.0 95.5 9.3 0.0 19.7 139.1 16.8 38.5 103.1 21.3
Internal Link Dist (m) 234.4 249.8 321.0 756.4
Turn Bay Length (m) 60.0 60.0 80.0 60.0 79.9 79.9 79.9 79.9
Base Capacity (vph) 750 773 1514 777 749 1514 214 2409 808 303 2528 848
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.04 0.21 0.69 0.05 0.09 0.36 0.52 0.15 0.55 0.45 0.15

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 35.2 Intersection LOS: D
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     107: Highway 21 & Wilshire Blvd./Southridge Blvd.



Lanes, Volumes, Timings PM Peak
107: Highway 21 & Wilshire Blvd./Southridge Blvd. Southfort Full Develoment

1412 Southfort  LT Traffic PM Peak.syn 8/24/2015
Al-Terra Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 294 44 107 190 25 240 348 1733 429 201 1390 472
Future Volume (vph) 294 44 107 190 25 240 348 1733 429 201 1390 472
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 60.0 60.0 60.0 79.9 79.9 79.9 79.9
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 3283 3385 1514 3283 3385 1514 3283 4863 1514 3283 4863 1514
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3283 3385 1514 3283 3385 1514 2855 4863 979 3283 4863 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 160 240 338 426
Link Speed (k/h) 69 69 69 69
Link Distance (m) 258.4 273.8 345.0 780.4
Travel Time (s) 13.5 14.3 18.0 40.7
Confl. Peds. (#/hr) 1733 348
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 294 44 107 190 25 240 348 1733 429 201 1390 472
Turn Type Prot NA Free Prot NA Free Prot NA Perm Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases Free Free 2 6
Detector Phase 7 4 3 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 7.0 10.0 7.0 10.0 7.0 20.0 20.0 7.0 20.0 20.0
Minimum Split (s) 15.0 37.5 13.0 37.5 13.0 33.5 33.5 13.0 33.5 33.5
Total Split (s) 20.0 38.5 19.0 37.5 23.0 66.5 66.5 16.0 59.5 59.5
Total Split (%) 14.3% 27.5% 13.6% 26.8% 16.4% 47.5% 47.5% 11.4% 42.5% 42.5%
Yellow Time (s) 3.5 4.5 3.5 4.5 3.5 4.5 4.5 3.5 4.5 4.5
All-Red Time (s) 0.0 2.0 0.0 2.0 0.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.5 6.5 3.5 6.5 3.5 6.5 6.5 3.5 6.5 6.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 18.2 15.3 140.0 13.8 14.2 140.0 19.0 81.4 81.4 12.8 75.2 75.2
Actuated g/C Ratio 0.13 0.11 1.00 0.10 0.10 1.00 0.14 0.58 0.58 0.09 0.54 0.54
v/c Ratio 0.69 0.12 0.07 0.59 0.07 0.16 0.78 0.61 0.60 0.67 0.53 0.47
Control Delay 67.5 53.5 0.1 64.1 59.3 0.2 71.4 22.8 9.5 88.3 13.2 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.5 53.5 0.1 64.1 59.3 0.2 71.4 22.8 9.5 88.3 13.2 8.4
LOS E D A E E A E C A F B A
Approach Delay 49.9 30.1 27.3 19.4
Approach LOS D C C B



Lanes, Volumes, Timings PM Peak
107: Highway 21 & Wilshire Blvd./Southridge Blvd. Southfort Full Develoment

1412 Southfort  LT Traffic PM Peak.syn 8/24/2015
Al-Terra Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (m) 42.9 6.2 0.0 27.8 3.6 0.0 50.1 117.5 12.0 26.8 115.0 53.8
Queue Length 95th (m) #61.4 10.7 0.0 39.5 8.3 0.0 68.2 181.0 64.3 m36.0 156.3 121.4
Internal Link Dist (m) 234.4 249.8 321.0 756.4
Turn Bay Length (m) 60.0 60.0 60.0 60.0 79.9 79.9 79.9 79.9
Base Capacity (vph) 441 773 1514 363 749 1514 472 2826 710 313 2612 1010
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.06 0.07 0.52 0.03 0.16 0.74 0.61 0.60 0.64 0.53 0.47

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 80 (57%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 26.4 Intersection LOS: C
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     107: Highway 21 & Wilshire Blvd./Southridge Blvd.



Lanes, Volumes, Timings AM Peak 
14: Highway 21 & Westpark Boulevard/Southfort Blvd. Southfort Full Develoment

1412 Southfort  LT Traffic AM Peak.syn 8/24/2015
Al-Terra Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 145 158 79 199 106 203 78 1628 126 90 1077 122
Future Volume (vph) 145 158 79 199 106 203 78 1628 126 90 1077 122
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 0.0 60.0 60.0 100.0 60.0 100.0 60.0
Storage Lanes 1 1 1 1 1 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 3385 1514 3283 1781 1514 1692 4863 1514 3283 4863 1514
Flt Permitted 0.530 0.647 0.950 0.950
Satd. Flow (perm) 939 3385 1486 2224 1781 1486 1690 4863 1485 3279 4863 1485
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 101 103 101 128
Link Speed (k/h) 69 69 69 69
Link Distance (m) 489.0 168.0 780.4 144.9
Travel Time (s) 25.5 8.8 40.7 7.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 153 166 83 209 112 214 82 1714 133 95 1134 128
Turn Type pm+pt NA Perm pm+pt NA pm+ov Prot NA pm+ov Prot NA pm+ov
Protected Phases 7 4 3 8 1 5 2 3 1 6 7
Permitted Phases 4 4 8 8 2 6
Detector Phase 7 4 4 3 8 1 5 2 3 1 6 7
Switch Phase
Minimum Initial (s) 4.0 7.0 7.0 7.0 10.0 7.0 7.0 20.0 7.0 7.0 7.0 4.0
Minimum Split (s) 9.0 37.5 37.5 13.5 37.0 13.5 13.5 33.0 13.5 13.5 33.0 9.0
Total Split (s) 22.0 38.0 38.0 22.0 38.0 15.0 18.0 65.0 22.0 15.0 62.0 22.0
Total Split (%) 15.7% 27.1% 27.1% 15.7% 27.1% 10.7% 12.9% 46.4% 15.7% 10.7% 44.3% 15.7%
Yellow Time (s) 3.5 4.0 4.0 3.5 4.0 4.0 4.0 4.0 3.5 4.0 4.0 3.5
All-Red Time (s) 1.5 2.0 2.0 2.5 2.0 0.0 0.0 2.0 2.5 0.0 2.0 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 6.0 6.0 6.0 4.0 4.0 6.0 6.0 4.0 6.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lead Lag Lead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max None None C-Max None
Act Effct Green (s) 31.6 15.6 15.6 27.1 14.4 25.8 12.1 80.2 92.9 9.4 77.6 93.5
Actuated g/C Ratio 0.23 0.11 0.11 0.19 0.10 0.18 0.09 0.57 0.66 0.07 0.55 0.67
v/c Ratio 0.53 0.44 0.33 0.40 0.61 0.60 0.56 0.61 0.13 0.43 0.42 0.12
Control Delay 48.6 61.0 9.4 44.0 74.0 31.0 61.2 22.9 3.9 67.3 23.1 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.6 61.0 9.4 44.0 74.0 31.0 61.2 22.9 3.9 67.3 23.1 2.3



Lanes, Volumes, Timings AM Peak 
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS D E A D E C E C A E C A
Approach Delay 45.6 45.1 23.2 24.2
Approach LOS D D C C
Queue Length 50th (m) 36.1 23.6 0.0 24.9 31.4 28.1 21.9 88.1 5.3 14.8 60.3 0.0
Queue Length 95th (m) 53.5 34.9 10.8 34.1 50.3 51.0 m37.9 156.0 m13.2 24.4 77.3 8.2
Internal Link Dist (m) 465.0 144.0 756.4 120.9
Turn Bay Length (m) 60.0 60.0 60.0 100.0 60.0 100.0 60.0
Base Capacity (vph) 314 773 417 602 407 377 176 2787 1055 262 2694 1057
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.21 0.20 0.35 0.28 0.57 0.47 0.61 0.13 0.36 0.42 0.12

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 28.4 Intersection LOS: C
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     14: Highway 21 & Westpark Boulevard/Southfort Blvd.



Lanes, Volumes, Timings PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 76 126 56 206 299 140 188 1826 253 305 1798 369
Future Volume (vph) 76 126 56 206 299 140 188 1826 253 305 1798 369
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 0.0 60.0 60.0 100.0 60.0 100.0 60.0
Storage Lanes 1 0 1 1 1 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 3211 0 3283 1781 1514 1692 4863 1514 3283 4863 1514
Flt Permitted 0.272 0.559 0.950 0.950
Satd. Flow (perm) 483 3211 0 1922 1781 1486 1691 4863 1485 3280 4863 1485
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 46 148 166 168
Link Speed (k/h) 69 69 69 69
Link Distance (m) 489.0 168.0 780.4 144.9
Travel Time (s) 25.5 8.8 40.7 7.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 76 182 0 206 299 140 188 1826 253 305 1798 369
Turn Type pm+pt NA pm+pt NA Perm Prot NA pm+ov Prot NA pm+ov
Protected Phases 7 4 3 8 5 2 3 1 6 7
Permitted Phases 4 8 8 2 6
Detector Phase 7 4 3 8 8 5 2 3 1 6 7
Switch Phase
Minimum Initial (s) 4.0 7.0 7.0 10.0 10.0 7.0 20.0 7.0 7.0 7.0 4.0
Minimum Split (s) 10.0 37.5 13.0 37.0 37.0 13.0 33.0 13.0 13.0 33.0 10.0
Total Split (s) 10.0 37.5 13.0 40.5 40.5 17.0 68.5 13.0 21.0 72.5 10.0
Total Split (%) 7.1% 26.8% 9.3% 28.9% 28.9% 12.1% 48.9% 9.3% 15.0% 51.8% 7.1%
Yellow Time (s) 4.0 4.0 3.5 4.0 4.0 4.0 4.0 3.5 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.5 2.0 2.0 0.0 2.0 2.5 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lead Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None None C-Max None None C-Max None
Act Effct Green (s) 29.1 25.1 35.1 28.1 28.1 19.4 68.9 75.9 17.0 66.5 70.5
Actuated g/C Ratio 0.21 0.18 0.25 0.20 0.20 0.14 0.49 0.54 0.12 0.48 0.50
v/c Ratio 0.57 0.30 0.38 0.84 0.34 0.80 0.76 0.29 0.77 0.78 0.44
Control Delay 57.4 36.9 40.9 73.5 7.7 74.0 24.6 4.7 73.0 33.6 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.4 36.9 40.9 73.5 7.7 74.0 24.6 4.7 73.0 33.6 11.4
LOS E D D E A E C A E C B
Approach Delay 43.0 48.8 26.5 35.1
Approach LOS D D C D
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (m) 16.6 17.7 23.7 83.0 0.0 53.3 164.8 22.1 44.4 154.8 30.7
Queue Length 95th (m) 28.6 28.1 32.5 112.3 15.3 #114.3 193.6 5.4 #63.6 174.7 53.5
Internal Link Dist (m) 465.0 144.0 756.4 120.9
Turn Bay Length (m) 60.0 60.0 60.0 100.0 60.0 100.0 60.0
Base Capacity (vph) 134 758 549 438 477 234 2393 882 398 2309 832
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.24 0.38 0.68 0.29 0.80 0.76 0.29 0.77 0.78 0.44

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 33.6 Intersection LOS: C
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     14: Highway 21 & Westpark Boulevard/Southfort Blvd.
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 182 91 321 58 153 109 119 1863 74 33 910 47
Future Volume (vph) 182 91 321 58 153 109 119 1863 74 33 910 47
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 60.0 60.0 0.0 60.0 60.0 100.0 60.0
Storage Lanes 1 1 1 1 2 1 1 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 3385 1514 1692 3385 1514 3283 4863 1514 1692 4863 1514
Flt Permitted 0.481 0.692 0.950 0.950
Satd. Flow (perm) 849 3385 1494 1233 3385 1514 3273 4863 1514 1692 4863 1486
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 338 187 94 109
Link Speed (k/h) 69 69 69 69
Link Distance (m) 277.7 132.0 480.8 814.6
Travel Time (s) 14.5 6.9 25.1 42.5
Confl. Peds. (#/hr) 5 5 5 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 192 96 338 61 161 115 125 1961 78 35 958 49
Turn Type pm+pt NA Free Perm NA Free Prot NA Perm Prot NA Perm
Protected Phases 7 4 8 5 2 1 6
Permitted Phases 4 Free 8 Free 2 6
Detector Phase 7 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 10.0 10.0 10.0 7.0 20.0 20.0 7.0 20.0 20.0
Minimum Split (s) 9.0 33.0 33.0 33.0 13.5 37.0 37.0 13.5 37.0 37.0
Total Split (s) 20.0 53.0 33.0 33.0 14.2 73.5 73.5 13.5 72.8 72.8
Total Split (%) 14.3% 37.9% 23.6% 23.6% 10.1% 52.5% 52.5% 9.6% 52.0% 52.0%
Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.5 2.0 2.0 2.0 0.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 35.6 34.6 140.0 14.9 14.9 140.0 10.2 83.3 83.3 8.3 79.2 79.2
Actuated g/C Ratio 0.25 0.25 1.00 0.11 0.11 1.00 0.07 0.60 0.60 0.06 0.57 0.57
v/c Ratio 0.63 0.11 0.23 0.47 0.45 0.08 0.52 0.68 0.08 0.35 0.35 0.06
Control Delay 52.6 39.4 0.4 75.4 67.4 0.1 59.7 16.8 3.1 71.8 15.2 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.6 39.4 0.4 75.4 67.4 0.1 59.7 16.8 3.1 71.8 15.2 0.1
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
LOS D D A E E A E B A E B A
Approach Delay 22.4 45.9 18.8 16.4
Approach LOS C D B B
Queue Length 50th (m) 47.9 11.5 0.0 17.8 24.7 0.0 16.3 88.2 0.9 10.3 43.9 0.0
Queue Length 95th (m) 62.5 16.8 0.0 31.5 34.8 0.0 28.1 91.7 m3.1 21.9 61.1 0.2
Internal Link Dist (m) 253.7 108.0 456.8 790.6
Turn Bay Length (m) 60.0 60.0 60.0 60.0 100.0 60.0
Base Capacity (vph) 306 1136 1494 237 652 1514 239 2892 938 114 2749 887
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.08 0.23 0.26 0.25 0.08 0.52 0.68 0.08 0.31 0.35 0.06

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NET and 6:SWT, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 20.9 Intersection LOS: C
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     32: Highway 21 & 84 Street



Lanes, Volumes, Timings PM Peak
32: 84 Street & Highway 21 Southfort Full Develoment

1412 Southfort  LT Traffic PM Peak.syn 8/24/2015
Al-Terra Page 1

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 137 225 216 65 347 88 329 1544 178 109 2191 259
Future Volume (vph) 137 225 216 65 347 88 329 1544 178 109 2191 259
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 30.0 60.0 0.0 60.0 60.0 100.0 60.0
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 3385 1514 1692 3385 1514 3283 4863 1514 3283 4863 1514
Flt Permitted 0.280 0.611 0.950 0.950
Satd. Flow (perm) 497 3385 1494 1088 3385 1514 3282 4863 1514 3283 4863 1486
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 216 187 152 72
Link Speed (k/h) 69 69 69 69
Link Distance (m) 251.0 132.0 479.5 214.2
Travel Time (s) 13.1 6.9 25.0 11.2
Confl. Peds. (#/hr) 5 5 5 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 137 225 216 65 347 88 329 1544 178 109 2191 259
Turn Type pm+pt NA Free Perm NA Free Prot NA Perm Prot NA pm+ov
Protected Phases 7 4 8 5 2 1 6 7
Permitted Phases 4 Free 8 Free 2 6
Detector Phase 7 4 8 8 5 2 2 1 6 7
Switch Phase
Minimum Initial (s) 4.0 10.0 10.0 10.0 7.0 20.0 20.0 7.0 20.0 4.0
Minimum Split (s) 9.0 33.0 33.0 33.0 13.0 37.0 37.0 13.0 37.0 9.0
Total Split (s) 12.0 45.0 33.0 33.0 20.0 82.0 82.0 13.0 75.0 12.0
Total Split (%) 8.6% 32.1% 23.6% 23.6% 14.3% 58.6% 58.6% 9.3% 53.6% 8.6%
Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5
All-Red Time (s) 1.5 2.0 2.0 2.0 0.0 2.0 2.0 0.0 2.0 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0 6.0 5.0
Lead/Lag Lead Lag Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Max Max None Max None
Act Effct Green (s) 32.2 31.2 132.0 19.2 19.2 132.0 15.7 76.3 76.3 8.5 69.1 77.1
Actuated g/C Ratio 0.24 0.24 1.00 0.15 0.15 1.00 0.12 0.58 0.58 0.06 0.52 0.58
v/c Ratio 0.74 0.28 0.14 0.41 0.71 0.06 0.85 0.55 0.19 0.52 0.86 0.29
Control Delay 66.7 41.9 0.2 59.2 61.8 0.1 77.2 18.7 3.8 69.8 32.3 6.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.7 41.9 0.2 59.2 61.8 0.1 77.2 18.7 3.8 69.8 32.3 6.1
LOS E D A E E A E B A E C A
Approach Delay 32.2 50.6 26.8 31.3
Approach LOS C D C C
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Queue Length 50th (m) 30.8 26.4 0.0 16.2 47.7 0.0 45.3 90.1 2.9 14.8 181.5 11.1
Queue Length 95th (m) #53.4 38.1 0.0 31.4 64.5 0.0 #75.2 120.2 14.8 26.3 232.5 24.6
Internal Link Dist (m) 227.0 108.0 455.5 190.2
Turn Bay Length (m) 60.0 30.0 60.0 60.0 60.0 100.0 60.0
Base Capacity (vph) 184 1001 1494 222 693 1514 398 2809 938 224 2545 899
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.22 0.14 0.29 0.50 0.06 0.83 0.55 0.19 0.49 0.86 0.29

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 132
Natural Cycle: 105
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 31.4 Intersection LOS: C
Intersection Capacity Utilization 90.3% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     32: 84 Street & Highway 21
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 34 6 31 93 9 24 46 2032 67 27 866 33
Future Volume (vph) 34 6 31 93 9 24 46 2032 67 27 866 33
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 50.0 0.0 60.0 0.0 60.0 60.0 60.0 0.0
Storage Lanes 1 0 2 0 2 3 1 1
Taper Length (m) 30.0 30.0 30.0 30.0
Satd. Flow (prot) 1692 1555 0 3283 1586 0 3283 4863 1514 1692 4863 1514
Flt Permitted 0.735 0.630 0.950 0.058
Satd. Flow (perm) 1309 1555 0 2177 1586 0 3283 4863 1514 103 4863 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 33 11 56 94
Link Speed (k/h) 69 69 69 69
Link Distance (m) 122.7 156.7 814.6 419.8
Travel Time (s) 6.4 8.2 42.5 21.9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 36 39 0 98 34 0 48 2139 71 28 912 35
Turn Type Perm NA pm+pt NA Prot NA Perm Perm NA Perm
Protected Phases 4 3 8 1 6 2
Permitted Phases 4 8 6 2 2
Detector Phase 4 4 3 8 1 6 6 2 2 2
Switch Phase
Minimum Initial (s) 10.0 10.0 4.0 10.0 7.0 20.0 20.0 20.0 20.0 20.0
Minimum Split (s) 36.0 36.0 9.0 36.0 25.0 32.0 32.0 32.0 32.0 32.0
Total Split (s) 36.0 36.0 9.0 45.0 25.0 95.0 95.0 70.0 70.0 70.0
Total Split (%) 25.7% 25.7% 6.4% 32.1% 17.9% 67.9% 67.9% 50.0% 50.0% 50.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode Max Max None Max None C-Max C-Max C-Max C-Max C-Max
Act Effct Green (s) 31.0 31.0 40.0 40.0 7.8 90.0 90.0 79.6 79.6 79.6
Actuated g/C Ratio 0.22 0.22 0.29 0.29 0.06 0.64 0.64 0.57 0.57 0.57
v/c Ratio 0.12 0.11 0.15 0.07 0.26 0.68 0.07 0.48 0.33 0.04
Control Delay 45.2 17.4 32.9 22.9 54.4 21.8 8.2 52.7 17.0 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.2 17.4 32.9 22.9 54.4 21.8 8.2 52.7 17.0 0.1
LOS D B C C D C A D B A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 30.7 30.3 22.1 17.4
Approach LOS C C C B
Queue Length 50th (m) 8.4 1.4 9.1 3.8 7.3 123.1 2.9 4.8 50.9 0.0
Queue Length 95th (m) 18.5 11.4 15.1 11.2 m11.0 172.1 m13.0 #22.2 62.6 0.0
Internal Link Dist (m) 98.7 132.7 790.6 395.8
Turn Bay Length (m) 50.0 60.0 60.0 60.0 60.0
Base Capacity (vph) 289 370 653 461 469 3126 993 58 2765 901
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.11 0.15 0.07 0.10 0.68 0.07 0.48 0.33 0.04

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBT, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 21.2 Intersection LOS: C
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     91: Highway 21 & Future Commercial Access
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 145 34 131 186 28 119 146 1380 245 152 2242 99
Future Volume (vph) 145 34 131 186 28 119 146 1380 245 152 2242 99
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 50.0 0.0 60.0 0.0 60.0 60.0 60.0 0.0
Storage Lanes 1 0 2 0 2 1 2 1
Taper Length (m) 30.0 30.0 30.0 30.0
Satd. Flow (prot) 1692 1569 0 3283 1566 0 3283 4863 1514 3283 4863 1514
Flt Permitted 0.663 0.403 0.950 0.950
Satd. Flow (perm) 1181 1569 0 1393 1566 0 3152 4863 1514 3283 4863 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 127 119 224 94
Link Speed (k/h) 69 69 69 69
Link Distance (m) 122.7 156.7 600.4 419.8
Travel Time (s) 6.4 8.2 31.3 21.9
Confl. Peds. (#/hr) 1413
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 145 165 0 186 147 0 146 1380 245 152 2242 99
Turn Type Perm NA pm+pt NA Prot NA Perm Prot NA Perm
Protected Phases 4 3 8 1 6 5 2
Permitted Phases 4 8 6 2
Detector Phase 4 4 3 8 1 6 6 5 2 2
Switch Phase
Minimum Initial (s) 10.0 10.0 4.0 10.0 7.0 20.0 20.0 4.0 20.0 20.0
Minimum Split (s) 37.0 37.0 9.0 37.0 25.0 33.0 33.0 9.0 33.0 33.0
Total Split (s) 37.0 37.0 9.0 46.0 25.0 79.0 79.0 15.0 69.0 69.0
Total Split (%) 26.4% 26.4% 6.4% 32.9% 17.9% 56.4% 56.4% 10.7% 49.3% 49.3%
Yellow Time (s) 4.0 4.0 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 1.5 2.0 0.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 5.0 6.0 4.0 6.0 6.0 4.0 6.0 6.0
Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Max Max None Max Max
Act Effct Green (s) 21.0 21.0 31.0 30.0 11.1 73.3 73.3 10.2 72.3 72.3
Actuated g/C Ratio 0.16 0.16 0.24 0.23 0.09 0.57 0.57 0.08 0.56 0.56
v/c Ratio 0.76 0.46 0.47 0.32 0.52 0.50 0.26 0.59 0.83 0.11
Control Delay 76.1 17.5 44.2 12.3 64.2 18.7 3.4 68.8 28.2 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.1 17.5 44.2 12.3 64.2 18.7 3.4 68.8 28.2 4.1
LOS E B D B E B A E C A
Approach Delay 44.9 30.1 20.3 29.7
Approach LOS D C C C
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Queue Length 50th (m) 37.4 8.8 20.7 5.9 19.5 79.2 2.4 20.4 171.2 0.6
Queue Length 95th (m) 61.4 29.7 30.9 23.2 32.1 108.4 16.5 34.4 241.7 10.5
Internal Link Dist (m) 98.7 132.7 576.4 395.8
Turn Bay Length (m) 50.0 60.0 60.0 60.0 60.0
Base Capacity (vph) 283 473 392 567 534 2751 953 279 2715 886
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.35 0.47 0.26 0.27 0.50 0.26 0.54 0.83 0.11

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 129.5
Natural Cycle: 135
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 27.3 Intersection LOS: C
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     91: Highway 21 & Future Commercial Access
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 740 314 278 98 587 325 688 1317 85 71 553 234
Future Volume (vph) 740 314 278 98 587 325 688 1317 85 71 553 234
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 100.0 60.0 60.0 0.0 100.0 60.0 100.0 60.0
Storage Lanes 1 1 2 1 2 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 3385 3563 1514 3385 3563 1514 3385 5344 1514 3385 5344 1514
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3373 3563 1494 3370 3563 1494 3374 5344 1494 3381 5344 1494
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 278 313 226 234
Link Speed (k/h) 69 69 69 69
Link Distance (m) 154.9 224.0 233.3 229.7
Travel Time (s) 8.1 11.7 12.2 12.0
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 740 314 278 98 587 325 688 1317 85 71 553 234
Turn Type Prot NA Free Prot NA Free Prot NA Free Prot NA Free
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases Free Free Free Free
Detector Phase 3 8 7 4 1 6 5 2
Switch Phase
Minimum Initial (s) 7.0 10.0 7.0 10.0 7.0 20.0 7.0 20.0
Minimum Split (s) 13.5 37.0 13.5 33.0 13.5 37.0 13.5 37.0
Total Split (s) 36.0 55.5 13.5 33.0 33.5 57.5 13.5 37.5
Total Split (%) 25.7% 39.6% 9.6% 23.6% 23.9% 41.1% 9.6% 26.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 0.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Lead/Lag Lag Lag Lead Lead Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None Max None None None None
Act Effct Green (s) 31.4 49.8 129.2 8.6 27.0 129.2 30.1 44.9 129.2 8.1 20.6 129.2
Actuated g/C Ratio 0.24 0.39 1.00 0.07 0.21 1.00 0.23 0.35 1.00 0.06 0.16 1.00
v/c Ratio 0.90 0.23 0.19 0.44 0.79 0.22 0.87 0.71 0.06 0.33 0.65 0.16
Control Delay 62.6 27.8 0.3 64.7 57.4 0.3 60.8 39.7 0.1 62.9 55.1 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.6 27.8 0.3 64.7 57.4 0.3 60.8 39.7 0.1 62.9 55.1 0.2
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
LOS E C A E E A E D A E E A
Approach Delay 41.4 39.7 45.1 40.8
Approach LOS D D D D
Queue Length 50th (m) 94.0 27.4 0.0 12.5 73.6 0.0 88.1 103.7 0.0 9.1 46.2 0.0
Queue Length 95th (m) #136.3 41.4 0.0 22.6 #100.6 0.0 114.0 121.6 0.0 17.6 60.3 0.0
Internal Link Dist (m) 130.9 200.0 209.3 205.7
Turn Bay Length (m) 100.0 60.0 60.0 100.0 60.0 100.0 60.0
Base Capacity (vph) 839 1376 1494 249 745 1494 799 2134 1494 249 1304 1494
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.88 0.23 0.19 0.39 0.79 0.22 0.86 0.62 0.06 0.29 0.42 0.16

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 129.2
Natural Cycle: 135
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 42.4 Intersection LOS: D
Intersection Capacity Utilization 99.1% ICU Level of Service F
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     8: Highway 21 & 94 Street/Highway 15
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 335 854 840 347 650 264 581 838 227 421 1340 529
Future Volume (vph) 335 854 840 347 650 264 581 838 227 421 1340 529
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 100.0 60.0 60.0 0.0 100.0 60.0 100.0 60.0
Storage Lanes 1 1 2 1 2 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 3385 3563 1514 3385 3563 1514 3385 5344 1514 3385 5344 1514
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3374 3563 1494 3378 3563 1494 3381 5344 1494 3373 5344 1494
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 435 230 180 262
Link Speed (k/h) 69 69 69 69
Link Distance (m) 154.9 245.8 233.3 229.7
Travel Time (s) 8.1 12.8 12.2 12.0
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 335 854 840 347 650 264 581 838 227 421 1340 529
Turn Type Prot NA Free Prot NA Free Prot NA Free Prot NA Free
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases Free Free Free Free
Detector Phase 3 8 7 4 1 6 5 2
Switch Phase
Minimum Initial (s) 7.0 10.0 7.0 10.0 7.0 20.0 7.0 20.0
Minimum Split (s) 13.0 37.0 13.0 33.0 13.0 37.0 13.0 37.0
Total Split (s) 22.0 40.0 24.0 42.0 31.0 47.0 29.0 45.0
Total Split (%) 15.7% 28.6% 17.1% 30.0% 22.1% 33.6% 20.7% 32.1%
Yellow Time (s) 3.5 4.0 3.5 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.5 2.0 1.5 2.0 0.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 5.0 6.0 4.0 6.0 4.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None Max None C-Max None C-Max
Act Effct Green (s) 16.5 35.1 140.0 17.9 36.5 140.0 26.4 44.0 140.0 22.0 39.6 140.0
Actuated g/C Ratio 0.12 0.25 1.00 0.13 0.26 1.00 0.19 0.31 1.00 0.16 0.28 1.00
v/c Ratio 0.84 0.96 0.56 0.81 0.70 0.18 0.91 0.50 0.15 0.79 0.89 0.35
Control Delay 79.0 72.7 1.5 78.4 39.7 0.2 75.3 40.7 0.2 51.5 48.9 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 79.0 72.7 1.5 78.4 39.7 0.2 75.3 40.7 0.2 51.5 48.9 0.4
LOS E E A E D A E D A D D A
Approach Delay 44.3 42.1 47.3 38.2
Approach LOS D D D D
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Queue Length 50th (m) 47.7 123.2 0.0 46.0 94.4 0.0 82.4 65.8 0.0 48.5 135.8 0.0
Queue Length 95th (m) #69.7 #165.8 0.0 69.1 91.5 m0.0 #112.7 80.7 0.0 67.0 151.0 0.0
Internal Link Dist (m) 130.9 221.8 209.3 205.7
Turn Bay Length (m) 100.0 60.0 60.0 100.0 60.0 100.0 60.0
Base Capacity (vph) 411 894 1494 459 928 1494 652 1681 1494 604 1512 1494
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.96 0.56 0.76 0.70 0.18 0.89 0.50 0.15 0.70 0.89 0.35

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 86 (61%), Referenced to phase 2:SWT and 6:NET, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 42.7 Intersection LOS: D
Intersection Capacity Utilization 95.8% ICU Level of Service F
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     8: Highway 21 & 94 Street & Highway 15
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 46 142 211 149 148 458 262 1870 147 58 498 186
Future Volume (vph) 46 142 211 149 148 458 262 1870 147 58 498 186
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 60.0 60.0 30.0 100.0 60.0 100.0 60.0
Storage Lanes 1 1 2 1 2 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 3385 1514 3283 3385 1514 3283 4863 1514 3283 4863 1514
Flt Permitted 0.653 0.658 0.950 0.950
Satd. Flow (perm) 1157 3385 1494 2262 3385 1494 3263 4863 1485 3281 4863 1485
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 222 375 101 196
Link Speed (k/h) 69 69 69 69
Link Distance (m) 158.4 159.5 120.6 241.3
Travel Time (s) 8.3 8.3 6.3 12.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 48 149 222 157 156 482 276 1968 155 61 524 196
Turn Type Perm NA Free pm+pt NA Free Prot NA Perm Prot NA Perm
Protected Phases 4 3 8 1 6 5 2
Permitted Phases 4 4 Free 8 Free 6 2
Detector Phase 4 4 3 8 1 6 6 5 2 2
Switch Phase
Minimum Initial (s) 10.0 10.0 7.0 10.0 7.0 20.0 20.0 7.0 20.0 20.0
Minimum Split (s) 37.0 37.0 13.0 37.0 13.0 33.0 33.0 13.0 33.0 33.0
Total Split (s) 37.0 37.0 13.0 50.0 22.0 77.0 77.0 13.0 68.0 68.0
Total Split (%) 26.4% 26.4% 9.3% 35.7% 15.7% 55.0% 55.0% 9.3% 48.6% 48.6%
Yellow Time (s) 4.0 4.0 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.5 2.0 0.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 4.0 6.0 6.0 4.0 6.0 6.0
Lead/Lag Lead Lead Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None Max C-Max C-Max Min C-Max C-Max
Act Effct Green (s) 12.3 12.3 140.0 25.3 25.3 140.0 18.0 90.5 90.5 8.2 80.7 80.7
Actuated g/C Ratio 0.09 0.09 1.00 0.18 0.18 1.00 0.13 0.65 0.65 0.06 0.58 0.58
v/c Ratio 0.48 0.50 0.15 0.34 0.25 0.32 0.65 0.63 0.16 0.32 0.19 0.21
Control Delay 75.4 66.4 0.2 50.6 48.1 0.6 66.1 16.3 4.4 67.2 14.6 2.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 75.4 66.4 0.2 50.6 48.1 0.6 66.1 16.3 4.4 67.2 14.6 2.5
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
LOS E E A D D A E B A E B A
Approach Delay 32.4 19.8 21.2 15.6
Approach LOS C B C B
Queue Length 50th (m) 13.5 22.0 0.0 20.6 20.8 0.0 39.5 113.0 5.3 8.8 24.7 0.0
Queue Length 95th (m) 26.7 32.8 0.0 28.8 28.9 0.0 55.3 148.2 15.8 16.3 34.3 11.6
Internal Link Dist (m) 134.4 135.5 96.6 217.3
Turn Bay Length (m) 60.0 60.0 60.0 30.0 100.0 60.0 100.0 60.0
Base Capacity (vph) 256 749 1494 459 1063 1494 422 3142 995 216 2802 938
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.19 0.20 0.15 0.34 0.15 0.32 0.65 0.63 0.16 0.28 0.19 0.21

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:SWT and 6:NET, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 21.0 Intersection LOS: C
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Highway 15 & 101 Street
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Lane Group WBL2 WBL WBR NWL NWR NWR2 NET NER NER2 SWL2 SWL SWT
Lane Configurations
Traffic Volume (vph) 443 1686 128 191 288 155 413 664 91 34 360 414
Future Volume (vph) 443 1686 128 191 288 155 413 664 91 34 360 414
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 100.0 60.0 60.0 30.0 60.0 60.0
Storage Lanes 5 0 2 2 4 2
Taper Length (m) 29.9 29.9 29.9
Satd. Flow (prot) 3283 4773 1514 3283 2665 1514 3385 3453 1514 1692 3283 1781
Flt Permitted 0.950 0.950 0.950 0.510 0.950
Satd. Flow (perm) 3266 4748 1485 3261 2665 1494 3385 3453 1485 905 3262 1781
Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 102 148 101
Link Speed (k/h) 69 69 69 69
Link Distance (m) 241.3 159.3 120.6 172.8
Travel Time (s) 12.6 8.3 6.3 9.0
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5 5 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 443 1686 128 191 288 155 413 664 91 34 360 414
Turn Type Prot Prot Perm pm+pt Prot Free NA custom custom custom custom NA
Protected Phases 5 2 3 8! 1 6 4!
Permitted Phases 2 8! Free 6 4! 4! Free
Detector Phase 5 2 2 3 8 1 6 6 4 4
Switch Phase
Minimum Initial (s) 7.0 20.0 20.0 7.0 10.0 7.0 20.0 20.0 10.0 10.0
Minimum Split (s) 13.5 33.0 33.0 13.0 37.0 13.5 33.0 33.0 37.0 37.0
Total Split (s) 31.1 63.0 63.0 13.0 50.0 27.0 58.9 58.9 37.0 37.0
Total Split (%) 22.2% 45.0% 45.0% 9.3% 35.7% 19.3% 42.1% 42.1% 26.4% 26.4%
Yellow Time (s) 4.0 4.0 4.0 3.5 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 0.0 2.0 2.0 2.5 2.0 0.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lead Lead Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode Max C-Max C-Max None None Max C-Max C-Max None None
Act Effct Green (s) 27.1 67.4 67.4 33.6 33.6 140.0 23.0 63.3 63.3 20.6 20.6 140.0
Actuated g/C Ratio 0.19 0.48 0.48 0.24 0.24 1.00 0.16 0.45 0.45 0.15 0.15 1.00
v/c Ratio 0.70 0.73 0.17 0.24 0.45 0.10 0.74 0.43 0.13 0.26 0.75 0.23
Control Delay 59.3 32.1 6.7 45.4 49.5 0.1 62.2 13.4 0.5 56.3 66.7 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.3 32.1 6.7 45.4 49.5 0.1 62.2 13.4 0.5 56.3 66.7 0.3
LOS E C A D D A E B A E E A
Approach Delay 36.0 36.2 29.7 32.3
Approach LOS D D C C
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Lane Group WBL2 WBL WBR NWL NWR NWR2 NET NER NER2 SWL2 SWL SWT
Queue Length 50th (m) 61.9 135.2 3.9 24.4 41.3 0.0 64.5 19.5 0.1 8.8 51.9 0.0
Queue Length 95th (m) 81.1 165.3 16.5 34.5 54.8 0.0 m81.8 52.2 m0.0 19.4 66.4 0.0
Internal Link Dist (m) 217.3 135.3 96.6 148.8
Turn Bay Length (m) 100.0 100.0 60.0 60.0 30.0 30.0 60.0 60.0 60.0 60.0
Base Capacity (vph) 635 2297 767 783 837 1494 556 1560 726 200 726 1781
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.73 0.17 0.24 0.34 0.10 0.74 0.43 0.13 0.17 0.50 0.23

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBL and 6:NER, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 33.9 Intersection LOS: C
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.
!    Phase conflict between lane groups.

Splits and Phases:     3: Highway 15 & 101 Street
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 205 30 10 30 30 60 63 488 30 57 137 153
Future Volume (vph) 205 30 10 30 30 60 63 488 30 57 137 153
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 29.9 0.0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 1714 0 1692 1605 0 0 3341 0 1692 3117 0
Flt Permitted 0.695 0.729 0.882 0.410
Satd. Flow (perm) 1238 1714 0 1299 1605 0 0 2962 0 730 3117 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 63 10 161
Link Speed (k/h) 69 69 69 69
Link Distance (m) 105.5 92.3 240.1 159.5
Travel Time (s) 5.5 4.8 12.5 8.3
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 216 43 0 32 95 0 0 612 0 60 305 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 17.7 17.7 17.7 17.7 42.3 42.3 42.3
Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.60 0.60 0.60
v/c Ratio 0.69 0.10 0.10 0.21 0.34 0.14 0.16
Control Delay 34.5 14.2 17.9 9.0 4.4 5.5 2.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.5 14.2 17.9 9.0 4.4 5.5 2.1
LOS C B B A A A A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 31.1 11.2 4.4 2.6
Approach LOS C B A A
Queue Length 50th (m) 26.6 3.3 3.3 3.3 7.7 4.0 0.0
Queue Length 95th (m) 41.5 8.7 8.1 11.6 24.0 7.6 0.4
Internal Link Dist (m) 81.5 68.3 216.1 135.5
Turn Bay Length (m) 29.9
Base Capacity (vph) 530 740 556 723 1795 441 1949
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.06 0.06 0.13 0.34 0.14 0.16

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 9.7 Intersection LOS: A
Intersection Capacity Utilization 56.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     100: 101 Street & 88 Avenue



Lanes, Volumes, Timings PM Peak
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 231 10 10 10 20 150 51 252 67 150 487 257
Future Volume (vph) 231 10 10 10 20 150 51 252 67 150 487 257
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 29.9 0.0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 1648 0 1692 1546 0 0 3270 0 1692 3209 0
Flt Permitted 0.640 0.744 0.807 0.532
Satd. Flow (perm) 1140 1648 0 1325 1546 0 0 2658 0 948 3209 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 150 50 180
Link Speed (k/h) 69 69 69 69
Link Distance (m) 105.5 92.3 238.2 159.3
Travel Time (s) 5.5 4.8 12.4 8.3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 231 20 0 10 170 0 0 370 0 150 744 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
Total Split (s) 33.0 33.0 33.0 33.0 37.0 37.0 37.0 37.0
Total Split (%) 47.1% 47.1% 47.1% 47.1% 52.9% 52.9% 52.9% 52.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 19.2 19.2 19.2 19.2 40.8 40.8 40.8
Actuated g/C Ratio 0.27 0.27 0.27 0.27 0.58 0.58 0.58
v/c Ratio 0.74 0.04 0.03 0.32 0.24 0.27 0.38
Control Delay 36.6 11.0 15.1 5.8 10.5 9.3 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.6 11.0 15.1 5.8 10.5 9.3 7.8
LOS D B B A B A A
Approach Delay 34.5 6.3 10.5 8.0
Approach LOS C A B A
Queue Length 50th (m) 28.4 1.0 1.0 2.0 19.5 19.0 45.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (m) 44.1 4.7 3.5 12.6 28.9 m28.8 54.0
Internal Link Dist (m) 81.5 68.3 214.2 135.3
Turn Bay Length (m) 29.9
Base Capacity (vph) 456 665 530 708 1569 552 1944
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.03 0.02 0.24 0.24 0.27 0.38

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 12.3 Intersection LOS: B
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     100: 101 Street & 88 Avenue
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 25 64 88 15 111 53 400 256 15 27 173 70
Future Volume (vph) 25 64 88 15 111 53 400 256 15 27 173 70
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 0.0 60.0 60.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 2 0 1 0 0 0
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 1781 1514 1692 3219 0 1692 1767 0 0 3237 0
Flt Permitted 0.643 0.713 0.578 0.910
Satd. Flow (perm) 1145 1781 1514 1270 3219 0 1030 1767 0 0 2960 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 93 56 8 74
Link Speed (k/h) 69 69 69 69
Link Distance (m) 240.1 574.3 216.2 250.8
Travel Time (s) 12.5 30.0 11.3 13.1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 26 67 93 16 173 0 421 285 0 0 284 0
Turn Type custom NA custom Perm NA Perm NA Perm NA
Protected Phases 2 4 8
Permitted Phases 6 6 6 2 4 8
Detector Phase 6 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 10.0 10.0 10.0 10.0
Minimum Split (s) 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
Total Split (s) 23.0 23.0 23.0 23.0 23.0 47.0 47.0 23.0 23.0
Total Split (%) 32.9% 32.9% 32.9% 32.9% 32.9% 67.1% 67.1% 32.9% 32.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max C-Max C-Max None None None None
Act Effct Green (s) 25.1 25.1 25.1 25.1 25.1 34.9 34.9 34.9
Actuated g/C Ratio 0.36 0.36 0.36 0.36 0.36 0.50 0.50 0.50
v/c Ratio 0.06 0.11 0.15 0.04 0.15 0.82 0.32 0.19
Control Delay 17.7 16.8 5.2 19.3 13.1 27.8 10.0 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.7 16.8 5.2 19.3 13.1 27.8 10.0 6.2
LOS B B A B B C A A
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Approach Delay 11.1 13.6 20.6 6.2
Approach LOS B B C A
Queue Length 50th (m) 2.9 7.4 0.0 1.5 5.7 41.9 19.4 7.0
Queue Length 95th (m) 7.6 14.7 0.0 6.0 13.6 68.7 27.3 10.4
Internal Link Dist (m) 216.1 550.3 192.2 226.8
Turn Bay Length (m) 60.0 60.0
Base Capacity (vph) 410 638 602 454 1189 618 1063 1805
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.11 0.15 0.04 0.15 0.68 0.27 0.16

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 23.1 (33%), Referenced to phase 2:NWTL and 6:SETL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 15.3 Intersection LOS: B
Intersection Capacity Utilization 56.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: 86 Avenue & 101 Street
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Lane Group NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 204 167 60 44 350 59 250 160 97 45 107 15
Future Volume (vph) 204 167 60 44 350 59 250 160 97 45 107 15
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 0.0 0.0 0.0 60.0 0.0 60.0 60.0
Storage Lanes 1 0 0 0 1 1 2 0
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 1710 0 0 3301 0 1692 1781 1514 1692 3312 0
Flt Permitted 0.440 0.903 0.675 0.656
Satd. Flow (perm) 784 1710 0 0 2995 0 1202 1781 1514 1163 3312 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 37 34 97 15
Link Speed (k/h) 69 69 69 69
Link Distance (m) 144.8 213.3 238.2 228.7
Travel Time (s) 7.6 11.1 12.4 11.9
Confl. Peds. (#/hr) 5 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 204 227 0 0 453 0 250 160 97 45 122 0
Turn Type Perm NA custom NA custom NA custom Perm NA
Protected Phases 4 2
Permitted Phases 4 8 8 6 6 6 2
Detector Phase 4 4 8 8 6 6 6 2 2
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
Total Split (s) 40.0 40.0 27.0 27.0 30.0 30.0 30.0 30.0 30.0
Total Split (%) 57.1% 57.1% 38.6% 38.6% 42.9% 42.9% 42.9% 42.9% 42.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Max C-Max
Act Effct Green (s) 22.3 22.3 22.3 37.7 37.7 37.7 37.7 37.7
Actuated g/C Ratio 0.32 0.32 0.32 0.54 0.54 0.54 0.54 0.54
v/c Ratio 0.82 0.40 0.46 0.39 0.17 0.11 0.07 0.07
Control Delay 45.2 15.6 17.8 8.2 6.9 2.2 11.6 9.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.2 15.6 17.8 8.2 6.9 2.2 11.6 9.4
LOS D B B A A A B A
Approach Delay 29.6 17.8 6.6 10.0
Approach LOS C B A A
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Lane Group NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Queue Length 50th (m) 25.0 19.4 23.3 8.6 5.4 0.3 2.8 3.4
Queue Length 95th (m) 40.0 27.9 27.1 24.4 16.5 3.0 10.0 9.6
Internal Link Dist (m) 120.8 189.3 214.2 204.7
Turn Bay Length (m) 60.0 60.0
Base Capacity (vph) 392 873 1514 646 958 859 625 1789
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.26 0.30 0.39 0.17 0.11 0.07 0.07

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:NWTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 16.6 Intersection LOS: B
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: 86 Avenue & 101 Street
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 40 2 21 11 2 40 70 930 28 25 377 68
Future Volume (vph) 40 2 21 11 2 40 70 930 28 25 377 68
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 0.0 0.0 0.0 60.0 0.0 0.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 1536 0 1692 1527 0 1692 3371 0 1692 3307 0
Flt Permitted 0.728 0.742 0.483 0.272
Satd. Flow (perm) 1297 1536 0 1322 1527 0 860 3371 0 485 3307 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 22 42 7 49
Link Speed (k/h) 69 69 69 69
Link Distance (m) 116.5 104.9 173.6 224.0
Travel Time (s) 6.1 5.5 9.1 11.7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 42 24 0 12 44 0 74 1008 0 26 469 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 15.0 15.0 15.0 15.0
Minimum Split (s) 23.0 23.0 23.0 23.0 30.0 30.0 30.0 30.0
Total Split (s) 25.0 25.0 25.0 25.0 45.0 45.0 45.0 45.0
Total Split (%) 35.7% 35.7% 35.7% 35.7% 64.3% 64.3% 64.3% 64.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 11.6 11.6 11.6 11.6 56.4 56.4 56.4 56.4
Actuated g/C Ratio 0.17 0.17 0.17 0.17 0.81 0.81 0.81 0.81
v/c Ratio 0.20 0.09 0.06 0.15 0.11 0.37 0.07 0.18
Control Delay 26.2 11.3 23.3 9.7 7.6 9.2 5.0 3.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.2 11.3 23.3 9.7 7.6 9.2 5.0 3.3
LOS C B C A A A A A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 20.8 12.6 9.0 3.4
Approach LOS C B A A
Queue Length 50th (m) 5.2 0.3 1.4 0.3 7.8 82.3 0.9 7.7
Queue Length 95th (m) 11.7 5.5 5.0 7.2 19.6 103.9 4.4 18.7
Internal Link Dist (m) 92.5 80.9 149.6 200.0
Turn Bay Length (m) 60.0
Base Capacity (vph) 370 454 377 466 693 2717 391 2674
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.11 0.05 0.03 0.09 0.11 0.37 0.07 0.18

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.37
Intersection Signal Delay: 8.0 Intersection LOS: A
Intersection Capacity Utilization 61.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     45: 94 Street & 87 Avenue
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 319 10 24 154 30 261 35 681 67 183 954 365
Future Volume (vph) 319 10 24 154 30 261 35 681 67 183 954 365
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 0.0 0.0 0.0 60.0 0.0 60.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 1593 0 1692 1541 0 1692 3341 0 1692 3243 0
Flt Permitted 0.144 0.735 0.100 0.299
Satd. Flow (perm) 257 1593 0 1309 1541 0 178 3341 0 533 3243 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 24 161 9 49
Link Speed (k/h) 69 69 69 69
Link Distance (m) 104.5 113.7 140.0 245.8
Travel Time (s) 5.5 5.9 7.3 12.8
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 319 34 0 154 291 0 35 748 0 183 1319 0
Turn Type pm+pt NA Perm NA Perm NA Perm NA
Protected Phases 7 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 7.0 10.0 10.0 10.0 15.0 15.0 15.0 15.0
Minimum Split (s) 13.0 24.0 24.0 24.0 31.0 31.0 31.0 31.0
Total Split (s) 37.0 75.0 38.0 38.0 65.0 65.0 65.0 65.0
Total Split (%) 26.4% 53.6% 27.1% 27.1% 46.4% 46.4% 46.4% 46.4%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 56.7 56.7 21.7 21.7 71.3 71.3 71.3 71.3
Actuated g/C Ratio 0.40 0.40 0.16 0.16 0.51 0.51 0.51 0.51
v/c Ratio 0.80 0.05 0.76 0.78 0.39 0.44 0.68 0.79
Control Delay 50.9 10.2 78.6 38.7 47.3 28.1 35.9 29.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0
Total Delay 50.9 10.2 78.6 38.7 47.3 28.5 35.9 29.2
LOS D B E D D C D C
Approach Delay 47.0 52.5 29.4 30.0
Approach LOS D D C C
Queue Length 50th (m) 69.6 1.7 43.0 36.8 5.6 62.8 23.2 87.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (m) 99.5 7.7 64.2 67.0 m19.9 123.8 m31.6 m105.8
Internal Link Dist (m) 80.5 89.7 116.0 221.8
Turn Bay Length (m) 60.0 60.0
Base Capacity (vph) 421 797 299 476 90 1705 271 1675
Starvation Cap Reductn 0 0 0 0 0 488 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.04 0.52 0.61 0.39 0.61 0.68 0.79

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 35.0 Intersection LOS: D
Intersection Capacity Utilization 107.9% ICU Level of Service G
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     45: 94 Street & 87 Avenue



Lanes, Volumes, Timings AM Peak 
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Lane Group NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 354 507 62 18 168 59 101 153 155 54 615 95
Future Volume (vph) 354 507 62 18 168 59 101 153 155 54 615 95
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0
Storage Lanes 1 0 1 0 1 1 1 2
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 3331 0 1692 3385 1514 1692 3385 1514 1692 3385 1514
Flt Permitted 0.525 0.426 0.311 0.650
Satd. Flow (perm) 935 3331 0 759 3385 1514 554 3385 1514 1158 3385 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 14 70 163 100
Link Speed (k/h) 69 69 69 69
Link Distance (m) 148.9 124.9 173.6 108.0
Travel Time (s) 7.8 6.5 9.1 5.6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 373 599 0 19 177 62 106 161 163 57 647 100
Turn Type pm+pt NA Perm NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 8 6 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 7 4 8 8 8 6 6 6 2 2 2
Switch Phase
Minimum Initial (s) 7.0 20.0 20.0 20.0 20.0 10.0 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 13.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
Total Split (s) 43.0 77.0 34.0 34.0 34.0 63.0 63.0 63.0 63.0 63.0 63.0
Total Split (%) 30.7% 55.0% 24.3% 24.3% 24.3% 45.0% 45.0% 45.0% 45.0% 45.0% 45.0%
Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode Max C-Max C-Max C-Max C-Max Max Max Max Max Max Max
Act Effct Green (s) 71.0 71.0 28.0 28.0 28.0 57.0 57.0 57.0 57.0 57.0 57.0
Actuated g/C Ratio 0.51 0.51 0.20 0.20 0.20 0.41 0.41 0.41 0.41 0.41 0.41
v/c Ratio 0.55 0.35 0.13 0.26 0.17 0.47 0.12 0.23 0.12 0.47 0.15
Control Delay 24.6 20.1 48.6 48.5 9.4 37.1 24.6 4.8 26.9 31.8 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.6 20.1 48.6 48.5 9.4 37.1 24.6 4.8 26.9 31.8 5.2
LOS C C D D A D C A C C A
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Lane Group NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Approach Delay 21.8 39.1 20.2 28.2
Approach LOS C D C C
Queue Length 50th (m) 62.4 50.0 4.5 22.8 0.0 21.9 15.0 0.0 10.1 71.1 0.0
Queue Length 95th (m) 87.3 63.7 12.5 34.3 10.8 38.4 22.7 16.3 20.1 89.0 11.5
Internal Link Dist (m) 124.9 100.9 149.6 84.0
Turn Bay Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0
Base Capacity (vph) 674 1696 151 677 358 225 1378 713 471 1378 675
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.35 0.13 0.26 0.17 0.47 0.12 0.23 0.12 0.47 0.15

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 25.4 Intersection LOS: C
Intersection Capacity Utilization 82.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     71: Southfort Dr./86 Avenue & 94 Street
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 70 279 41 194 547 390 287 322 63 119 931 217
Future Volume (vph) 70 279 41 194 547 390 287 322 63 119 931 217
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 3385 1514 1692 3385 1514 1692 3300 0 1692 3385 1514
Flt Permitted 0.327 0.549 0.154 0.524
Satd. Flow (perm) 583 3385 1514 978 3385 1514 274 3300 0 933 3385 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 70 390 28 193
Link Speed (k/h) 69 69 69 69
Link Distance (m) 118.0 140.0 148.9 124.9
Travel Time (s) 6.2 7.3 7.8 6.5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 70 279 41 194 547 390 287 385 0 119 931 217
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 2 6 7 4 8
Permitted Phases 2 2 6 6 4 8 8
Detector Phase 2 2 2 6 6 6 7 4 8 8 8
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 7.0 20.0 20.0 20.0 20.0
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 30.0 13.0 30.0 30.0 30.0 30.0
Total Split (s) 51.0 51.0 51.0 51.0 51.0 51.0 34.0 89.0 55.0 55.0 55.0
Total Split (%) 36.4% 36.4% 36.4% 36.4% 36.4% 36.4% 24.3% 63.6% 39.3% 39.3% 39.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.5 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.5 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode Max Max Max Max Max Max None C-Max C-Max C-Max C-Max
Act Effct Green (s) 45.0 45.0 45.0 45.0 45.0 45.0 83.0 83.0 56.5 56.5 56.5
Actuated g/C Ratio 0.32 0.32 0.32 0.32 0.32 0.32 0.59 0.59 0.40 0.40 0.40
v/c Ratio 0.37 0.26 0.08 0.62 0.50 0.52 0.78 0.20 0.32 0.68 0.30
Control Delay 43.9 35.9 2.3 42.3 35.7 5.9 37.0 10.1 33.4 38.5 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.6 1.2 0.0 0.0 0.0 0.0 0.0
Total Delay 43.9 36.0 2.3 42.3 36.3 7.1 37.0 10.1 33.4 38.5 6.9
LOS D D A D D A D B C D A
Approach Delay 33.8 27.3 21.6 32.6
Approach LOS C C C C
Queue Length 50th (m) 15.5 31.2 0.0 44.5 58.3 19.8 49.7 17.5 23.3 115.4 4.2
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Queue Length 95th (m) 31.4 43.4 3.0 m46.4 52.8 m26.3 81.0 24.6 44.2 153.0 23.3
Internal Link Dist (m) 94.0 116.0 124.9 100.9
Turn Bay Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0
Base Capacity (vph) 187 1088 534 314 1088 751 446 1967 376 1366 726
Starvation Cap Reductn 0 0 0 0 240 174 0 0 0 0 0
Spillback Cap Reductn 0 97 0 0 0 0 0 0 0 0 5
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.28 0.08 0.62 0.65 0.68 0.64 0.20 0.32 0.68 0.30

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 85 (61%), Referenced to phase 4:NETL and 8:SWTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 28.9 Intersection LOS: C
Intersection Capacity Utilization 86.6% ICU Level of Service E
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     71: Southfort Dr./86 Avenue & 94 Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 78 1 12 6 1 49 1 636 19 88 129 17
Future Volume (Veh/h) 78 1 12 6 1 49 1 636 19 88 129 17
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 82 1 13 6 1 52 1 669 20 93 136 18
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 235
pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99
vC, conflicting volume 1046 1013 136 1006 1011 669 154 689
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1039 1006 117 1000 1004 669 135 689
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 50 100 99 97 100 89 100 90
cM capacity (veh/h) 165 210 914 195 211 452 1411 891

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 96 59 1 669 20 93 136 18
Volume Left 82 6 1 0 0 93 0 0
Volume Right 13 52 0 0 20 0 0 18
cSH 186 392 1411 1700 1700 891 1700 1700
Volume to Capacity 0.52 0.15 0.00 0.39 0.01 0.10 0.08 0.01
Queue Length 95th (m) 20.6 4.1 0.0 0.0 0.0 2.8 0.0 0.0
Control Delay (s) 43.4 15.8 7.6 0.0 0.0 9.5 0.0 0.0
Lane LOS E C A A
Approach Delay (s) 43.4 15.8 0.0 3.6
Approach LOS E C

Intersection Summary
Average Delay 5.5
Intersection Capacity Utilization 61.3% ICU Level of Service B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 45 0 2 7 0 48 2 297 2 88 558 83
Future Volume (Veh/h) 45 0 2 7 0 48 2 297 2 88 558 83
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 45 0 2 7 0 48 2 297 2 88 558 83
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 237
pX, platoon unblocked 0.84 0.84 0.84 0.84 0.84 0.84
vC, conflicting volume 1083 1037 558 1037 1118 297 641 299
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1005 950 382 950 1046 297 480 299
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 72 100 100 96 100 93 100 93
cM capacity (veh/h) 162 201 555 188 176 735 899 1245

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 47 55 2 297 2 88 558 83
Volume Left 45 7 2 0 0 88 0 0
Volume Right 2 48 0 0 2 0 0 83
cSH 167 536 899 1700 1700 1245 1700 1700
Volume to Capacity 0.28 0.10 0.00 0.17 0.00 0.07 0.33 0.05
Queue Length 95th (m) 8.7 2.7 0.1 0.0 0.0 1.8 0.0 0.0
Control Delay (s) 34.9 12.5 9.0 0.0 0.0 8.1 0.0 0.0
Lane LOS D B A A
Approach Delay (s) 34.9 12.5 0.1 1.0
Approach LOS D B

Intersection Summary
Average Delay 2.7
Intersection Capacity Utilization 52.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 68 5 22 54 1 323 110 527 25 77 288 21
Future Volume (vph) 68 5 22 54 1 323 110 527 25 77 288 21
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 20.0 0.0 20.0 0.0 60.0 60.0 60.0 60.0
Storage Lanes 1 0 1 0 1 1 1 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 1562 0 1692 1514 0 1692 3385 1514 1692 3385 1514
Flt Permitted 0.301 0.739 0.567 0.444
Satd. Flow (perm) 536 1562 0 1317 1514 0 1010 3385 1514 791 3385 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 23 200 31 31
Link Speed (k/h) 69 69 69 69
Link Distance (m) 110.5 188.6 221.4 222.3
Travel Time (s) 5.8 9.8 11.6 11.6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 72 28 0 57 341 0 116 555 26 81 303 22
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max C-Max
Act Effct Green (s) 13.3 13.3 13.3 13.3 46.7 46.7 46.7 46.7 46.7 46.7
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.67 0.67 0.67 0.67 0.67 0.67
v/c Ratio 0.71 0.09 0.23 0.76 0.17 0.25 0.03 0.15 0.13 0.02
Control Delay 59.7 10.1 23.3 21.7 7.9 7.0 3.7 5.3 4.1 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.7 10.1 23.3 21.7 7.9 7.0 3.7 5.3 4.1 0.9
LOS E B C C A A A A A A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 45.8 21.9 7.0 4.2
Approach LOS D C A A
Queue Length 50th (m) 9.3 0.6 6.7 17.4 5.6 14.7 0.2 2.9 5.5 0.0
Queue Length 95th (m) 20.0 5.5 13.4 37.7 13.7 26.3 2.5 13.1 18.6 1.4
Internal Link Dist (m) 86.5 164.6 197.4 198.3
Turn Bay Length (m) 20.0 20.0 60.0 60.0 60.0 60.0
Base Capacity (vph) 229 682 564 763 674 2259 1020 528 2259 1020
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.04 0.10 0.45 0.17 0.25 0.03 0.15 0.13 0.02

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 12.4 Intersection LOS: B
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     55: Allard Way & Southfort Drive
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 95 20 94 75 5 136 130 439 164 310 1061 9
Future Volume (vph) 95 20 94 75 5 136 130 439 164 310 1061 9
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 20.0 0.0 20.0 0.0 60.0 60.0 60.0 60.0
Storage Lanes 1 0 1 0 1 1 1 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 1561 0 1692 1523 0 1692 3385 1514 1692 3385 1514
Flt Permitted 0.658 0.684 0.249 0.497
Satd. Flow (perm) 1172 1561 0 1219 1523 0 444 3385 1514 885 3385 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 94 136 164 31
Link Speed (k/h) 69 69 69 69
Link Distance (m) 110.5 188.6 221.4 222.3
Travel Time (s) 5.8 9.8 11.6 11.6
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 95 114 0 75 141 0 130 439 164 310 1061 9
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
Total Split (s) 23.0 23.0 23.0 23.0 47.0 47.0 47.0 47.0 47.0 47.0
Total Split (%) 32.9% 32.9% 32.9% 32.9% 67.1% 67.1% 67.1% 67.1% 67.1% 67.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max C-Max
Act Effct Green (s) 10.9 10.9 10.8 10.8 52.3 52.3 52.3 52.3 52.3 52.3
Actuated g/C Ratio 0.16 0.16 0.15 0.15 0.75 0.75 0.75 0.75 0.75 0.75
v/c Ratio 0.52 0.35 0.40 0.40 0.39 0.17 0.14 0.47 0.42 0.01
Control Delay 36.4 11.2 31.5 9.0 12.4 6.0 3.4 6.9 3.1 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.4 11.2 31.5 9.0 12.4 6.0 3.4 6.9 3.1 0.0
LOS D B C A B A A A A A
Approach Delay 22.7 16.8 6.6 3.9
Approach LOS C B A A
Queue Length 50th (m) 12.1 2.4 9.3 0.6 8.1 12.7 0.0 10.3 17.5 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (m) 23.7 13.9 19.3 13.4 22.9 20.3 9.8 26.4 17.5 m0.0
Internal Link Dist (m) 86.5 164.6 197.4 198.3
Turn Bay Length (m) 20.0 20.0 60.0 60.0 60.0 60.0
Base Capacity (vph) 301 471 313 492 331 2527 1171 660 2527 1138
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.24 0.24 0.29 0.39 0.17 0.14 0.47 0.42 0.01

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 38 (54%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 7.3 Intersection LOS: A
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     55: Allard Way & Southfort Drive
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 29 8 22 33 9 107 25 533 7 24 267 51
Future Volume (vph) 29 8 22 33 9 107 25 533 7 24 267 51
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 0.0 60.0 0.0 60.0 50.0 60.0 60.0
Storage Lanes 1 0 1 0 1 1 1 1
Taper Length (m) 30.0 29.9 29.9 29.9
Satd. Flow (prot) 1692 1584 0 1692 1534 0 1692 3385 1514 1692 3385 1514
Flt Permitted 0.679 0.737 0.579 0.442
Satd. Flow (perm) 1210 1584 0 1313 1534 0 1031 3385 1514 787 3385 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 23 113 31 54
Link Speed (k/h) 69 69 69 69
Link Distance (m) 138.6 93.4 198.8 262.5
Travel Time (s) 7.2 4.9 10.4 13.7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 31 31 0 35 122 0 26 561 7 25 281 54
Turn Type Perm NA Perm NA Perm NA Perm custom NA custom
Protected Phases 4 8 6
Permitted Phases 4 4 8 6 6 2 2 2
Detector Phase 4 4 8 8 6 6 6 2 2 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
Total Split (s) 30.0 30.0 30.0 30.0 40.0 40.0 40.0 40.0 40.0 40.0
Total Split (%) 42.9% 42.9% 42.9% 42.9% 57.1% 57.1% 57.1% 57.1% 57.1% 57.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max C-Max
Act Effct Green (s) 7.6 7.6 7.6 7.6 55.5 55.5 55.5 55.5 55.5 55.5
Actuated g/C Ratio 0.11 0.11 0.11 0.11 0.79 0.79 0.79 0.79 0.79 0.79
v/c Ratio 0.24 0.16 0.25 0.46 0.03 0.21 0.01 0.04 0.10 0.04
Control Delay 38.0 20.1 31.9 13.3 1.8 1.7 0.0 2.9 2.6 1.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.0 20.1 31.9 13.3 1.8 1.7 0.0 2.9 2.6 1.5
LOS D C C B A A A A A A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 29.1 17.4 1.7 2.5
Approach LOS C B A A
Queue Length 50th (m) 4.2 0.9 4.5 1.1 0.7 8.2 0.0 0.9 8.3 0.4
Queue Length 95th (m) m10.1 m7.1 12.0 14.4 m1.4 9.7 m0.0 4.3 17.6 4.7
Internal Link Dist (m) 114.6 69.4 174.8 238.5
Turn Bay Length (m) 60.0 60.0 60.0 50.0 60.0 60.0
Base Capacity (vph) 432 580 468 620 817 2684 1206 624 2684 1211
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.05 0.07 0.20 0.03 0.21 0.01 0.04 0.10 0.04

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.46
Intersection Signal Delay: 5.5 Intersection LOS: A
Intersection Capacity Utilization 38.2% ICU Level of Service A
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     51: Greenview Way N & Southfort Drive
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 168 58 50 79 33 101 38 438 74 161 938 107
Future Volume (vph) 168 58 50 79 33 101 38 438 74 161 938 107
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 0.0 60.0 0.0 60.0 50.0 60.0 60.0
Storage Lanes 2 0 1 0 1 1 1 0
Taper Length (m) 30.0 29.9 29.9 29.9
Satd. Flow (prot) 3283 1659 0 1692 1580 0 1692 3385 1514 1692 3385 1514
Flt Permitted 0.671 0.687 0.286 0.498
Satd. Flow (perm) 2319 1659 0 1224 1580 0 510 3385 1514 887 3385 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 50 101 74 107
Link Speed (k/h) 69 69 69 69
Link Distance (m) 138.6 112.3 200.5 262.5
Travel Time (s) 7.2 5.9 10.5 13.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 168 108 0 79 134 0 38 438 74 161 938 107
Turn Type Perm NA Perm NA Perm NA Perm custom NA custom
Protected Phases 4 8 6
Permitted Phases 4 4 8 6 6 2 2 2
Detector Phase 4 4 8 8 6 6 6 2 2 2
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 15.0 15.0 15.0 15.0 15.0 15.0
Minimum Split (s) 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
Total Split (s) 28.0 28.0 28.0 28.0 42.0 42.0 42.0 42.0 42.0 42.0
Total Split (%) 40.0% 40.0% 40.0% 40.0% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max C-Max
Act Effct Green (s) 11.3 11.3 11.3 11.3 48.7 48.7 48.7 48.7 48.7 48.7
Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.70 0.70 0.70 0.70 0.70 0.70
v/c Ratio 0.45 0.35 0.40 0.39 0.11 0.19 0.07 0.26 0.40 0.10
Control Delay 30.2 18.4 32.2 12.6 6.3 5.6 3.0 3.0 2.9 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.2 18.4 32.2 12.6 6.3 5.6 3.0 3.0 2.9 0.3
LOS C B C B A A A A A A
Approach Delay 25.6 19.9 5.3 2.7
Approach LOS C B A A
Queue Length 50th (m) 10.9 7.1 10.0 4.0 2.0 12.5 0.3 2.6 8.0 0.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (m) 18.5 19.0 20.9 17.1 m6.3 20.9 6.4 5.1 12.0 0.1
Internal Link Dist (m) 114.6 88.3 176.5 238.5
Turn Bay Length (m) 60.0 60.0 60.0 50.0 60.0 60.0
Base Capacity (vph) 761 578 402 586 354 2353 1075 616 2353 1085
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.19 0.20 0.23 0.11 0.19 0.07 0.26 0.40 0.10

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 68 (97%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.45
Intersection Signal Delay: 7.8 Intersection LOS: A
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     51: Greenview Way N & Southfort Drive
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 64 65 184 419 297 56
Future Volume (vph) 64 65 184 419 297 56
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 0.0 60.0 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 29.9 29.9
Satd. Flow (prot) 1692 1514 1692 1781 1781 1514
Flt Permitted 0.950 0.552
Satd. Flow (perm) 1692 1514 983 1781 1781 1514
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 68 59
Link Speed (k/h) 69 69 69
Link Distance (m) 237.4 98.9 110.1
Travel Time (s) 12.4 5.2 5.7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 67 68 194 441 313 59
Turn Type Prot Perm Perm NA NA Free
Protected Phases 4 2 6
Permitted Phases 4 2 Free
Detector Phase 4 4 2 2 6
Switch Phase
Minimum Initial (s) 10.0 10.0 15.0 15.0 15.0
Minimum Split (s) 24.0 24.0 24.0 24.0 24.0
Total Split (s) 28.0 28.0 42.0 42.0 42.0
Total Split (%) 40.0% 40.0% 60.0% 60.0% 60.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max Max Max Max
Act Effct Green (s) 22.0 22.0 36.0 36.0 36.0 70.0
Actuated g/C Ratio 0.31 0.31 0.51 0.51 0.51 1.00
v/c Ratio 0.13 0.13 0.38 0.48 0.34 0.04
Control Delay 23.1 11.2 13.1 13.2 9.9 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.1 11.2 13.1 13.2 9.9 0.1
LOS C B B B A A
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Lane Group EBL EBR NBL NBT SBT SBR
Approach Delay 17.1 13.2 8.4
Approach LOS B B A
Queue Length 50th (m) 12.1 0.0 14.9 36.0 37.0 0.0
Queue Length 95th (m) 17.8 11.1 29.5 58.4 49.0 0.0
Internal Link Dist (m) 213.4 74.9 86.1
Turn Bay Length (m) 60.0 60.0
Base Capacity (vph) 531 522 505 915 915 1514
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.13 0.38 0.48 0.34 0.04

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 4:EBL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.48
Intersection Signal Delay: 12.1 Intersection LOS: B
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     12: Southfort Drive & 84 Street
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 187 198 161 355 748 268
Future Volume (vph) 187 198 161 355 748 268
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 0.0 60.0 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 29.9 29.9
Satd. Flow (prot) 1692 1514 1692 1781 1781 1514
Flt Permitted 0.950 0.246
Satd. Flow (perm) 1692 1514 438 1781 1781 1514
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 198 203
Link Speed (k/h) 69 69 69
Link Distance (m) 235.2 240.5 132.3
Travel Time (s) 12.3 12.5 6.9
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 187 198 161 355 748 268
Turn Type Prot Perm Perm NA NA Free
Protected Phases 4 2 6
Permitted Phases 4 2 Free
Detector Phase 4 4 2 2 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 23.0 23.0 23.0 23.0 23.0
Total Split (s) 23.0 23.0 47.0 47.0 47.0
Total Split (%) 32.9% 32.9% 67.1% 67.1% 67.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max Max Max Max
Act Effct Green (s) 18.0 18.0 42.0 42.0 42.0 70.0
Actuated g/C Ratio 0.26 0.26 0.60 0.60 0.60 1.00
v/c Ratio 0.43 0.37 0.61 0.33 0.70 0.18
Control Delay 25.4 5.8 22.0 8.1 14.9 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.4 5.8 22.0 8.1 14.9 0.2
LOS C A C A B A
Approach Delay 15.3 12.4 11.1
Approach LOS B B B
Queue Length 50th (m) 21.2 0.0 12.3 21.4 71.9 0.0
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Lane Group EBL EBR NBL NBT SBT SBR
Queue Length 95th (m) 38.8 14.4 #43.1 35.5 124.0 0.0
Internal Link Dist (m) 211.2 216.5 108.3
Turn Bay Length (m) 60.0 60.0
Base Capacity (vph) 435 536 262 1068 1068 1514
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.37 0.61 0.33 0.70 0.18

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 47 (67%), Referenced to phase 4:EBL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 12.3 Intersection LOS: B
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     12: Southfort Drive & 84 Street
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 105 172 431 36 47 315
Future Volume (Veh/h) 105 172 431 36 47 315
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 111 181 454 38 49 332
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 262
pX, platoon unblocked 0.94
vC, conflicting volume 884 454 492
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 846 454 492
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 62 70 95
cM capacity (veh/h) 295 600 1056

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 111 181 454 38 49 332
Volume Left 111 0 0 0 49 0
Volume Right 0 181 0 38 0 0
cSH 295 600 1700 1700 1056 1700
Volume to Capacity 0.38 0.30 0.27 0.02 0.05 0.20
Queue Length 95th (m) 13.3 10.0 0.0 0.0 1.2 0.0
Control Delay (s) 24.4 13.6 0.0 0.0 8.6 0.0
Lane LOS C B A
Approach Delay (s) 17.7 0.0 1.1
Approach LOS C

Intersection Summary
Average Delay 4.8
Intersection Capacity Utilization 42.6% ICU Level of Service A
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 63 111 408 96 202 744
Future Volume (Veh/h) 63 111 408 96 202 744
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 63 111 408 96 202 744
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (m) 240
pX, platoon unblocked 0.74
vC, conflicting volume 1556 408 504
vC1, stage 1 conf vol 408
vC2, stage 2 conf vol 1148
vCu, unblocked vol 1575 408 504
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 68 83 81
cM capacity (veh/h) 195 637 1045

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 63 111 408 96 202 744
Volume Left 63 0 0 0 202 0
Volume Right 0 111 0 96 0 0
cSH 195 637 1700 1700 1045 1700
Volume to Capacity 0.32 0.17 0.24 0.06 0.19 0.44
Queue Length 95th (m) 10.5 5.0 0.0 0.0 5.6 0.0
Control Delay (s) 32.1 11.8 0.0 0.0 9.3 0.0
Lane LOS D B A
Approach Delay (s) 19.2 0.0 2.0
Approach LOS C

Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 50.5% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 59 141 107 44 490 22 44 1 8 15 1 143
Future Volume (vph) 59 141 107 44 490 22 44 1 8 15 1 143
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 50.0 0.0 60.0 60.0 30.0 0.0 30.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 30.0 30.0 30.0 30.0
Satd. Flow (prot) 1692 3385 1514 1692 3365 0 1692 1545 0 1692 1516 0
Flt Permitted 0.451 0.658 0.660 0.752
Satd. Flow (perm) 803 3385 1514 1172 3365 0 1176 1545 0 1340 1516 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 113 8 8 151
Link Speed (k/h) 69 69 69 69
Link Distance (m) 273.8 120.9 69.4 106.1
Travel Time (s) 14.3 6.3 3.6 5.5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 62 148 113 46 539 0 46 9 0 16 152 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8
Detector Phase 2 2 2 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 15.0 15.0 10.0 10.0 10.0 10.0
Minimum Split (s) 23.0 23.0 23.0 23.0 23.0 27.0 27.0 27.0 27.0
Total Split (s) 36.0 36.0 36.0 36.0 36.0 34.0 34.0 34.0 34.0
Total Split (%) 51.4% 51.4% 51.4% 51.4% 51.4% 48.6% 48.6% 48.6% 48.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode Max Max Max Max Max None None None None
Act Effct Green (s) 36.5 36.5 36.5 36.5 36.5 10.0 10.0 10.0 10.0
Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.70 0.19 0.19 0.19 0.19
v/c Ratio 0.11 0.06 0.10 0.06 0.23 0.21 0.03 0.06 0.37
Control Delay 4.9 4.1 1.4 4.3 4.4 20.1 11.3 17.5 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.9 4.1 1.4 4.3 4.4 20.1 11.3 17.5 7.0
LOS A A A A A C B B A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 3.3 4.4 18.7 8.0
Approach LOS A A B A
Queue Length 50th (m) 2.1 2.5 0.0 1.5 10.2 3.7 0.1 1.3 0.1
Queue Length 95th (m) 5.9 5.0 4.1 4.4 16.0 10.9 2.9 5.2 11.8
Internal Link Dist (m) 249.8 96.9 45.4 82.1
Turn Bay Length (m) 50.0 60.0 30.0 30.0
Base Capacity (vph) 559 2355 1087 815 2344 652 860 742 908
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.11 0.06 0.10 0.06 0.23 0.07 0.01 0.02 0.17

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 52.4
Natural Cycle: 50
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.37
Intersection Signal Delay: 5.3 Intersection LOS: A
Intersection Capacity Utilization 61.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     206: Ridge Point Gate & Southridge Blvd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 204 386 84 27 152 62 125 2 41 52 2 178
Future Volume (vph) 204 386 84 27 152 62 125 2 41 52 2 178
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 50.0 0.0 60.0 60.0 30.0 0.0 30.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 30.0 30.0 30.0 30.0
Satd. Flow (prot) 1692 3385 1514 1692 3239 0 1692 1527 0 1692 1518 0
Flt Permitted 0.618 0.523 0.589 0.729
Satd. Flow (perm) 1101 3385 1514 932 3239 0 1049 1527 0 1299 1518 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 84 62 41 178
Link Speed (k/h) 69 69 69 69
Link Distance (m) 273.8 140.5 69.4 106.1
Travel Time (s) 14.3 7.3 3.6 5.5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 204 386 84 27 214 0 125 43 0 52 180 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8
Detector Phase 2 2 2 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 15.0 15.0 10.0 10.0 10.0 10.0
Minimum Split (s) 23.0 23.0 23.0 23.0 23.0 27.0 27.0 27.0 27.0
Total Split (s) 38.0 38.0 38.0 38.0 38.0 32.0 32.0 32.0 32.0
Total Split (%) 54.3% 54.3% 54.3% 54.3% 54.3% 45.7% 45.7% 45.7% 45.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max C-Max C-Max None None None None
Act Effct Green (s) 45.8 45.8 45.8 45.8 45.8 14.2 14.2 14.2 14.2
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.65 0.20 0.20 0.20 0.20
v/c Ratio 0.28 0.17 0.08 0.04 0.10 0.59 0.13 0.20 0.40
Control Delay 7.6 5.9 1.9 6.3 4.1 35.8 8.0 22.9 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.6 5.9 1.9 6.3 4.1 35.8 8.0 22.9 6.5
LOS A A A A A D A C A
Approach Delay 5.9 4.3 28.7 10.2
Approach LOS A A C B
Queue Length 50th (m) 23.8 9.1 0.0 1.0 3.1 15.9 0.3 6.1 0.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (m) 22.8 18.6 m4.1 5.0 9.4 27.3 6.5 12.6 12.7
Internal Link Dist (m) 249.8 116.5 45.4 82.1
Turn Bay Length (m) 50.0 60.0 30.0 30.0
Base Capacity (vph) 720 2215 1020 609 2141 404 614 501 694
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.28 0.17 0.08 0.04 0.10 0.31 0.07 0.10 0.26

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 9.3 Intersection LOS: A
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     206: Ridge Point Gate & Southridge Blvd.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 145 11 20 420 108 66 36 3 27 10 70
Future Volume (Veh/h) 8 145 11 20 420 108 66 36 3 27 10 70
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 8 153 12 21 442 114 69 38 3 28 11 74
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 556 165 738 773 159 732 722 499
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 556 165 738 773 159 732 722 499
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
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 98 75 88 100 91 97 87
cM capacity (veh/h) 1000 1395 275 319 878 296 341 566

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1 SB 2
Volume Total 8 165 21 556 110 28 85
Volume Left 8 0 21 0 69 28 0
Volume Right 0 12 0 114 3 0 74
cSH 1000 1700 1395 1700 294 296 521
Volume to Capacity 0.01 0.10 0.02 0.33 0.37 0.09 0.16
Queue Length 95th (m) 0.2 0.0 0.4 0.0 13.2 2.4 4.6
Control Delay (s) 8.6 0.0 7.6 0.0 24.4 18.4 13.2
Lane LOS A A C C B
Approach Delay (s) 0.4 0.3 24.4 14.5
Approach LOS C B

Intersection Summary
Average Delay 4.7
Intersection Capacity Utilization 48.7% ICU Level of Service A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 37 387 50 27 152 62 23 20 2 126 44 99
Future Volume (Veh/h) 37 387 50 27 152 62 23 20 2 126 44 99
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 37 387 50 27 152 62 23 20 2 126 44 99
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 214 437 813 754 412 710 748 183
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 214 437 813 754 412 710 748 183
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
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 % 97 98 90 94 100 60 86 88
cM capacity (veh/h) 1338 1107 223 318 633 314 320 852

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1 SB 2
Volume Total 37 437 27 214 45 126 143
Volume Left 37 0 27 0 23 126 0
Volume Right 0 50 0 62 2 0 99
cSH 1338 1700 1107 1700 266 314 564
Volume to Capacity 0.03 0.26 0.02 0.13 0.17 0.40 0.25
Queue Length 95th (m) 0.7 0.0 0.6 0.0 4.7 14.7 7.9
Control Delay (s) 7.8 0.0 8.3 0.0 21.3 23.9 13.5
Lane LOS A A C C B
Approach Delay (s) 0.6 0.9 21.3 18.4
Approach LOS C C

Intersection Summary
Average Delay 6.2
Intersection Capacity Utilization 52.7% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 9.4
Intersection LOS A

Approach EB WB NB SB
Entry Lanes 1 1 1 1
Conflicting Circle Lanes 1 1 1 1
Adj Approach Flow, veh/h 173 558 110 113
Demand Flow Rate, veh/h 182 586 115 119
Vehicles Circulating, veh/h 43 120 198 538
Vehicles Exiting, veh/h 614 193 27 168
Follow-Up Headway, s 3.186 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 108 0
Ped Cap Adj 1.000 1.000 0.984 1.000
Approach Delay, s/veh 5.0 11.9 5.3 7.9
Approach LOS A B A A

Lane Left Left Left Left
Designated Moves LTR LTR LTR LTR
Assumed Moves LTR LTR LTR LTR
RT Channelized
Lane Util 1.000 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193 5.193
Entry Flow, veh/h 182 586 115 119
Cap Entry Lane, veh/h 1082 1002 927 660
Entry HV Adj Factor 0.952 0.952 0.957 0.953
Flow Entry, veh/h 173 558 110 113
Cap Entry, veh/h 1031 954 873 629
V/C Ratio 0.168 0.585 0.126 0.180
Control Delay, s/veh 5.0 11.9 5.3 7.9
LOS A B A A
95th %tile Queue, veh 1 4 0 1
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Intersection
Intersection Delay, s/veh 8.6
Intersection LOS A

Approach EB WB NB SB
Entry Lanes 1 1 1 1
Conflicting Circle Lanes 1 1 1 1
Adj Approach Flow, veh/h 474 211 45 269
Demand Flow Rate, veh/h 497 222 47 282
Vehicles Circulating, veh/h 179 84 577 150
Vehicles Exiting, veh/h 253 540 99 156
Follow-Up Headway, s 3.186 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 137 0
Ped Cap Adj 1.000 1.000 0.979 1.000
Approach Delay, s/veh 11.0 5.7 6.9 6.9
Approach LOS B A A A

Lane Left Left Left Left
Designated Moves LTR LTR LTR LTR
Assumed Moves LTR LTR LTR LTR
RT Channelized
Lane Util 1.000 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193 5.193
Entry Flow, veh/h 497 222 47 282
Cap Entry Lane, veh/h 945 1039 635 973
Entry HV Adj Factor 0.953 0.951 0.957 0.953
Flow Entry, veh/h 474 211 45 269
Cap Entry, veh/h 900 988 595 927
V/C Ratio 0.526 0.214 0.076 0.290
Control Delay, s/veh 11.0 5.7 6.9 6.9
LOS B A A A
95th %tile Queue, veh 3 1 0 1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 526 13 297 326 13 75 72 1202 57 84 1192 125
Future Volume (vph) 526 13 297 326 13 75 72 1202 57 84 1192 125
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 60.0 60.0 60.0 79.9 79.9 79.9 79.9
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 3283 3385 1514 3283 3385 1514 3283 4863 1514 3283 4863 1514
Flt Permitted 0.503 0.749 0.950 0.950
Satd. Flow (perm) 1738 3385 1514 2589 3385 1514 3283 4863 1514 3283 4863 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 235 210 164 164
Link Speed (k/h) 69 69 69 69
Link Distance (m) 258.4 273.8 345.0 780.4
Travel Time (s) 13.5 14.3 18.0 40.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 526 13 297 326 13 75 72 1202 57 84 1192 125
Turn Type pm+pt NA Free pm+pt NA Free Prot NA Perm Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 Free 8 Free 2 6
Detector Phase 7 4 3 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 7.0 10.0 7.0 10.0 7.0 20.0 20.0 7.0 20.0 20.0
Minimum Split (s) 15.0 37.0 13.0 37.0 13.0 33.0 33.0 13.0 33.0 33.0
Total Split (s) 26.0 47.0 16.0 37.0 15.0 62.0 62.0 15.0 62.0 62.0
Total Split (%) 18.6% 33.6% 11.4% 26.4% 10.7% 44.3% 44.3% 10.7% 44.3% 44.3%
Yellow Time (s) 3.5 4.0 3.5 4.0 3.5 4.0 4.0 3.5 4.0 4.0
All-Red Time (s) 2.5 2.0 2.5 2.0 2.5 2.0 2.0 2.5 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 30.6 18.2 140.0 24.2 14.2 140.0 8.3 82.8 82.8 8.6 85.7 85.7
Actuated g/C Ratio 0.22 0.13 1.00 0.17 0.10 1.00 0.06 0.59 0.59 0.06 0.61 0.61
v/c Ratio 0.88 0.03 0.20 0.62 0.04 0.05 0.37 0.42 0.06 0.42 0.40 0.13
Control Delay 65.8 45.9 0.3 53.3 52.3 0.1 68.7 18.6 0.1 63.8 21.7 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.8 45.9 0.3 53.3 52.3 0.1 68.7 18.6 0.1 63.8 21.7 7.4
LOS E D A D D A E B A E C A
Approach Delay 42.2 43.6 20.5 22.9
Approach LOS D D C C
Queue Length 50th (m) ~89.7 1.8 0.0 46.6 1.8 0.0 10.4 52.7 0.0 13.0 61.0 6.5
Queue Length 95th (m) 69.9 4.2 0.0 42.9 4.6 0.0 18.9 116.2 0.0 m21.1 96.8 m14.6
Internal Link Dist (m) 234.4 249.8 321.0 756.4
Turn Bay Length (m) 60.0 60.0 60.0 60.0 79.9 79.9 79.9 79.9
Base Capacity (vph) 600 991 1514 527 749 1514 213 2876 962 216 2977 990
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.88 0.01 0.20 0.62 0.02 0.05 0.34 0.42 0.06 0.39 0.40 0.13

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 28.3 Intersection LOS: C
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     107: Highway 21 & Wilshire Blvd./Southridge Blvd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 308 23 192 197 21 309 212 1701 265 295 1412 473
Future Volume (vph) 308 23 192 197 21 309 212 1701 265 295 1412 473
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 60.0 60.0 60.0 79.9 79.9 79.9 79.9
Storage Lanes 1 1 2 1 2 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 3283 3385 1514 3283 3385 1514 3283 4863 1514 3283 4863 1514
Flt Permitted 0.665 0.742 0.950 0.950
Satd. Flow (perm) 2298 3385 1514 2564 3385 1514 2868 4863 979 3283 4863 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 192 242 208 469
Link Speed (k/h) 69 69 69 69
Link Distance (m) 258.4 273.8 345.0 780.4
Travel Time (s) 13.5 14.3 18.0 40.7
Confl. Peds. (#/hr) 1733 348
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 308 23 192 197 21 309 212 1701 265 295 1412 473
Turn Type pm+pt NA Free pm+pt NA Free Prot NA Perm Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 Free 8 Free 2 6
Detector Phase 7 4 3 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 7.0 10.0 7.0 10.0 7.0 20.0 20.0 7.0 20.0 20.0
Minimum Split (s) 15.0 37.0 13.0 37.0 13.0 33.0 33.0 13.0 33.0 33.0
Total Split (s) 15.0 39.0 13.0 37.0 20.0 64.0 64.0 24.0 68.0 68.0
Total Split (%) 10.7% 27.9% 9.3% 26.4% 14.3% 45.7% 45.7% 17.1% 48.6% 48.6%
Yellow Time (s) 3.5 4.0 3.5 4.0 3.5 4.0 4.0 3.5 4.0 4.0
All-Red Time (s) 2.5 2.0 2.5 2.0 2.5 2.0 2.0 2.5 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 20.4 15.4 140.0 18.0 14.2 140.0 13.4 82.3 82.3 16.9 85.8 85.8
Actuated g/C Ratio 0.15 0.11 1.00 0.13 0.10 1.00 0.10 0.59 0.59 0.12 0.61 0.61
v/c Ratio 0.77 0.06 0.13 0.53 0.06 0.20 0.67 0.60 0.40 0.74 0.47 0.43
Control Delay 66.4 51.8 0.2 56.0 53.2 0.3 72.1 22.3 7.5 51.8 27.9 12.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.4 51.8 0.2 56.0 53.2 0.3 72.1 22.3 7.5 51.8 27.9 12.7
LOS E D A E D A E C A D C B
Approach Delay 41.4 23.2 25.3 27.8
Approach LOS D C C C
Queue Length 50th (m) 41.9 3.2 0.0 25.8 3.0 0.0 30.6 115.3 7.3 43.5 100.5 32.0
Queue Length 95th (m) 46.4 6.7 0.0 30.8 6.4 0.0 44.7 181.0 36.1 m58.4 130.9 81.1
Internal Link Dist (m) 234.4 249.8 321.0 756.4
Turn Bay Length (m) 60.0 60.0 60.0 60.0 79.9 79.9 79.9 79.9
Base Capacity (vph) 398 797 1514 369 749 1514 338 2858 661 430 2978 1109
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.03 0.13 0.53 0.03 0.20 0.63 0.60 0.40 0.69 0.47 0.43

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 27.7 Intersection LOS: C
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     107: Highway 21 & Wilshire Blvd./Southridge Blvd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 144 151 71 270 107 203 58 1614 126 97 1060 130
Future Volume (vph) 144 151 71 270 107 203 58 1614 126 97 1060 130
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 60.0 60.0 60.0 100.0 60.0 100.0 60.0
Storage Lanes 1 1 1 1 1 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 3385 1514 3283 1781 1514 1692 4863 1514 3283 4863 1514
Flt Permitted 0.553 0.656 0.950 0.950
Satd. Flow (perm) 980 3385 1486 2255 1781 1486 1689 4863 1485 3279 4863 1485
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 164 164 117 130
Link Speed (k/h) 69 69 69 69
Link Distance (m) 489.0 168.0 780.4 144.9
Travel Time (s) 25.5 8.8 40.7 7.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 144 151 71 270 107 203 58 1614 126 97 1060 130
Turn Type pm+pt NA Perm pm+pt NA Perm Prot NA Perm Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 7.0 7.0 7.0 10.0 10.0 7.0 20.0 20.0 7.0 7.0 7.0
Minimum Split (s) 9.0 37.0 37.0 13.0 37.0 37.0 13.0 33.0 33.0 13.0 33.0 33.0
Total Split (s) 14.0 39.0 39.0 13.0 38.0 38.0 13.0 74.0 74.0 14.0 75.0 75.0
Total Split (%) 10.0% 27.9% 27.9% 9.3% 27.1% 27.1% 9.3% 52.9% 52.9% 10.0% 53.6% 53.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0 3.5 4.0 4.0
All-Red Time (s) 1.5 2.5 2.5 2.5 2.0 2.0 2.5 2.0 2.0 2.5 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 25.1 15.1 15.1 21.1 14.1 14.1 10.6 85.9 85.9 8.0 85.9 85.9
Actuated g/C Ratio 0.18 0.11 0.11 0.15 0.10 0.10 0.08 0.61 0.61 0.06 0.61 0.61
v/c Ratio 0.65 0.41 0.23 0.69 0.60 0.68 0.45 0.54 0.13 0.52 0.36 0.14
Control Delay 62.9 61.0 1.8 60.4 73.4 26.3 64.9 16.8 4.9 68.1 14.7 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.9 61.0 1.8 60.4 73.4 26.3 64.9 16.8 4.9 68.1 14.7 4.1
LOS E E A E E C E B A E B A
Approach Delay 50.3 50.9 17.6 17.6
Approach LOS D D B B
Queue Length 50th (m) 36.4 21.7 0.0 35.3 30.0 10.6 14.4 92.9 0.1 14.9 46.3 0.6
Queue Length 95th (m) 55.3 32.2 0.0 46.9 48.6 36.8 m26.8 142.5 m14.5 25.4 57.9 4.3
Internal Link Dist (m) 465.0 144.0 756.4 120.9
Turn Bay Length (m) 60.0 60.0 60.0 60.0 100.0 60.0 100.0 60.0
Base Capacity (vph) 221 797 475 391 407 466 128 2983 956 187 2982 961
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.19 0.15 0.69 0.26 0.44 0.45 0.54 0.13 0.52 0.36 0.14

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 25.4 Intersection LOS: C
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     14: Highway 21 & Westpark Boulevard/Southfort Blvd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 79 118 48 218 289 140 188 1858 272 303 1918 384
Future Volume (vph) 79 118 48 218 289 140 188 1858 272 303 1918 384
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 60.0 60.0 60.0 100.0 60.0 100.0 60.0
Storage Lanes 1 1 1 1 1 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 3385 1514 3283 1781 1514 1692 4863 1514 3283 4863 1514
Flt Permitted 0.269 0.627 0.950 0.950
Satd. Flow (perm) 477 3385 1486 2155 1781 1486 1691 4863 1485 3280 4863 1485
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 156 156 158 206
Link Speed (k/h) 69 69 69 69
Link Distance (m) 489.0 168.0 780.4 144.9
Travel Time (s) 25.5 8.8 40.7 7.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 79 118 48 218 289 140 188 1858 272 303 1918 384
Turn Type pm+pt NA Perm pm+pt NA Perm Prot NA Perm Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 7.0 7.0 7.0 10.0 10.0 7.0 20.0 20.0 7.0 7.0 7.0
Minimum Split (s) 9.0 37.0 37.0 13.0 37.0 37.0 13.0 33.0 33.0 13.0 33.0 33.0
Total Split (s) 11.0 37.0 37.0 13.0 39.0 39.0 26.0 68.0 68.0 22.0 64.0 64.0
Total Split (%) 7.9% 26.4% 26.4% 9.3% 27.9% 27.9% 18.6% 48.6% 48.6% 15.7% 45.7% 45.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0 3.5 4.0 4.0
All-Red Time (s) 1.5 2.5 2.5 2.5 2.0 2.0 2.5 2.0 2.0 2.5 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 32.2 25.2 25.2 34.2 27.2 27.2 19.1 67.8 67.8 16.0 64.7 64.7
Actuated g/C Ratio 0.23 0.18 0.18 0.24 0.19 0.19 0.14 0.48 0.48 0.11 0.46 0.46
v/c Ratio 0.49 0.19 0.12 0.37 0.84 0.34 0.81 0.79 0.34 0.81 0.85 0.48
Control Delay 48.2 48.1 0.6 41.2 74.6 6.8 79.8 42.0 20.5 65.8 34.0 14.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.2 48.1 0.6 41.2 74.6 6.8 79.8 42.0 20.5 65.8 34.0 14.5
LOS D D A D E A E D C E C B
Approach Delay 38.8 48.7 42.5 34.8
Approach LOS D D D C
Queue Length 50th (m) 17.1 15.2 0.0 25.1 80.3 0.0 54.7 150.5 26.9 41.6 149.8 27.4
Queue Length 95th (m) 29.4 23.6 0.0 34.4 110.0 13.6 m#90.0 222.3 m78.3 m50.4 #177.8 m40.8
Internal Link Dist (m) 465.0 144.0 756.4 120.9
Turn Bay Length (m) 60.0 60.0 60.0 60.0 100.0 60.0 100.0 60.0
Base Capacity (vph) 161 749 450 582 419 469 249 2354 800 375 2246 796
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.16 0.11 0.37 0.69 0.30 0.76 0.79 0.34 0.81 0.85 0.48

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 39.6 Intersection LOS: D
Intersection Capacity Utilization 89.6% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     14: Highway 21 & Westpark Boulevard/Southfort Blvd.
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 184 72 300 60 98 109 119 1849 74 33 927 32
Future Volume (vph) 184 72 300 60 98 109 119 1849 74 33 927 32
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 60.0 60.0 0.0 60.0 60.0 100.0 60.0
Storage Lanes 1 1 2 1 2 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 1781 1514 3283 1781 1514 3283 4863 1514 3283 4863 1514
Flt Permitted 0.502 0.710 0.950 0.950
Satd. Flow (perm) 889 1781 1485 2454 1781 1514 3273 4863 1514 3283 4863 1486
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 240 117 117 117
Link Speed (k/h) 69 69 69 69
Link Distance (m) 277.7 132.0 480.8 814.6
Travel Time (s) 14.5 6.9 25.1 42.5
Confl. Peds. (#/hr) 5 5 5 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 184 72 300 60 98 109 119 1849 74 33 927 32
Turn Type pm+pt NA Perm pm+pt NA Perm Prot NA Perm Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 10.0 10.0 7.0 10.0 10.0 7.0 20.0 20.0 7.0 20.0 20.0
Minimum Split (s) 9.0 33.0 33.0 15.0 33.0 33.0 13.0 37.0 37.0 13.0 37.0 37.0
Total Split (s) 17.0 37.0 37.0 15.0 35.0 35.0 16.0 75.0 75.0 13.0 72.0 72.0
Total Split (%) 12.1% 26.4% 26.4% 10.7% 25.0% 25.0% 11.4% 53.6% 53.6% 9.3% 51.4% 51.4%
Yellow Time (s) 3.5 4.0 4.0 3.5 4.0 4.0 3.5 4.0 4.0 3.5 4.0 4.0
All-Red Time (s) 1.5 2.0 2.0 2.5 2.0 2.0 2.5 2.0 2.0 2.5 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 31.7 21.1 21.1 22.9 15.2 15.2 10.1 87.6 87.6 7.4 79.6 79.6
Actuated g/C Ratio 0.23 0.15 0.15 0.16 0.11 0.11 0.07 0.63 0.63 0.05 0.57 0.57
v/c Ratio 0.68 0.27 0.70 0.13 0.51 0.41 0.50 0.61 0.07 0.19 0.34 0.04
Control Delay 58.8 55.3 22.1 41.1 66.5 11.8 78.1 12.5 1.2 50.3 23.5 3.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.8 55.3 22.1 41.1 66.5 11.8 78.1 12.5 1.2 50.3 23.5 3.7
LOS E E C D E B E B A D C A
Approach Delay 38.5 38.5 15.9 23.8
Approach LOS D D B C
Queue Length 50th (m) 46.7 19.4 16.1 7.2 27.5 0.0 17.9 47.4 0.0 4.8 68.6 0.5
Queue Length 95th (m) 62.0 32.0 46.1 11.9 42.1 14.4 m28.4 83.6 m2.6 10.7 81.7 3.8
Internal Link Dist (m) 253.7 108.0 456.8 790.6
Turn Bay Length (m) 60.0 60.0 60.0 60.0 100.0 60.0
Base Capacity (vph) 270 394 515 477 368 406 253 3042 991 173 2766 895
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.18 0.58 0.13 0.27 0.27 0.47 0.61 0.07 0.19 0.34 0.04

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NET and 6:SWT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 22.8 Intersection LOS: C
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     32: Highway 21 & 84 Street
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 136 169 218 138 276 86 345 1704 178 109 2256 289
Future Volume (vph) 136 169 218 138 276 86 345 1704 178 109 2256 289
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 0.0 60.0 60.0 0.0 60.0 60.0 100.0 60.0
Storage Lanes 1 1 2 1 2 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 1781 1514 3283 1781 1514 3283 4863 1514 3283 4863 1514
Flt Permitted 0.267 0.453 0.950 0.950
Satd. Flow (perm) 474 1781 1485 1566 1781 1514 3282 4863 1514 3283 4863 1486
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 218 156 128 144
Link Speed (k/h) 69 69 69 69
Link Distance (m) 277.7 132.0 480.8 814.6
Travel Time (s) 14.5 6.9 25.1 42.5
Confl. Peds. (#/hr) 5 5 5 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 136 169 218 138 276 86 345 1704 178 109 2256 289
Turn Type pm+pt NA Perm pm+pt NA Perm Prot NA Perm Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 10.0 10.0 7.0 10.0 10.0 7.0 20.0 20.0 7.0 20.0 20.0
Minimum Split (s) 9.0 33.0 33.0 15.0 33.0 33.0 13.0 37.0 37.0 13.0 37.0 37.0
Total Split (s) 13.0 33.0 33.0 15.0 35.0 35.0 21.0 77.0 77.0 15.0 71.0 71.0
Total Split (%) 9.3% 23.6% 23.6% 10.7% 25.0% 25.0% 15.0% 55.0% 55.0% 10.7% 50.7% 50.7%
Yellow Time (s) 3.5 4.0 4.0 3.5 4.0 4.0 3.5 4.0 4.0 3.5 4.0 4.0
All-Red Time (s) 1.5 2.0 2.0 2.5 2.0 2.0 2.5 2.0 2.0 2.5 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 32.8 23.8 23.8 34.2 25.5 25.5 15.0 74.7 74.7 8.8 68.5 68.5
Actuated g/C Ratio 0.23 0.17 0.17 0.24 0.18 0.18 0.11 0.53 0.53 0.06 0.49 0.49
v/c Ratio 0.76 0.56 0.50 0.28 0.85 0.21 0.98 0.66 0.21 0.53 0.95 0.36
Control Delay 66.7 60.2 10.2 39.1 78.7 1.2 79.2 7.8 0.6 88.6 23.9 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.7 60.2 10.2 39.1 78.7 1.2 79.2 7.8 0.6 88.6 23.9 7.6
LOS E E B D E A E A A F C A
Approach Delay 41.0 54.4 18.3 24.8
Approach LOS D D B C
Queue Length 50th (m) 30.2 44.6 0.0 15.3 76.7 0.0 48.7 33.9 0.0 16.9 65.2 1.2
Queue Length 95th (m) #54.0 67.9 22.8 23.6 #111.0 0.0 m#79.8 37.5 m0.2 m20.0 #268.2 m30.6
Internal Link Dist (m) 253.7 108.0 456.8 790.6
Turn Bay Length (m) 60.0 60.0 60.0 60.0 100.0 60.0
Base Capacity (vph) 180 343 462 496 368 437 351 2594 867 216 2378 800



Lanes, Volumes, Timings PM Peak Roundabout Option
32: Highway 21 & 84 Street 50% Development Level

150218 1412 Southfort  PM Peak Roundabout Option 50% development.syn Synchro 9 Report
Page 2

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.49 0.47 0.28 0.75 0.20 0.98 0.66 0.21 0.50 0.95 0.36

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NET and 6:SWT, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 26.3 Intersection LOS: C
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     32: Highway 21 & 84 Street
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 34 6 31 102 9 16 46 2039 69 30 830 34
Future Volume (vph) 34 6 31 102 9 16 46 2039 69 30 830 34
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 50.0 0.0 60.0 0.0 60.0 60.0 60.0 0.0
Storage Lanes 2 0 2 0 2 1 1 1
Taper Length (m) 30.0 30.0 30.0 30.0
Satd. Flow (prot) 3283 1557 0 3283 1610 0 3283 4863 1514 1692 4863 1514
Flt Permitted 0.741 0.733 0.950 0.078
Satd. Flow (perm) 2561 1557 0 2533 1610 0 3283 4863 1514 139 4863 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 31 16 69 55
Link Speed (k/h) 69 69 69 69
Link Distance (m) 122.7 156.7 814.6 419.8
Travel Time (s) 6.4 8.2 42.5 21.9
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 34 37 0 102 25 0 46 2039 69 30 830 34
Turn Type Perm NA Perm NA Prot NA Perm Perm NA Perm
Protected Phases 4 8 1 6 2
Permitted Phases 4 8 6 2 2
Detector Phase 4 4 8 8 1 6 6 2 2 2
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 7.0 20.0 20.0 20.0 20.0 20.0
Minimum Split (s) 36.0 36.0 36.0 36.0 25.0 32.0 32.0 32.0 32.0 32.0
Total Split (s) 36.0 36.0 36.0 36.0 25.0 104.0 104.0 79.0 79.0 79.0
Total Split (%) 25.7% 25.7% 25.7% 25.7% 17.9% 74.3% 74.3% 56.4% 56.4% 56.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode Max Max Max Max None C-Max C-Max C-Max C-Max C-Max
Act Effct Green (s) 31.0 31.0 31.0 31.0 7.7 99.0 99.0 88.7 88.7 88.7
Actuated g/C Ratio 0.22 0.22 0.22 0.22 0.06 0.71 0.71 0.63 0.63 0.63
v/c Ratio 0.06 0.10 0.18 0.07 0.25 0.59 0.06 0.34 0.27 0.03
Control Delay 43.5 17.6 45.3 24.1 58.2 10.8 3.4 31.0 9.2 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.5 17.6 45.3 24.1 58.2 10.8 3.4 31.0 9.2 0.5
LOS D B D C E B A C A A
Approach Delay 30.0 41.1 11.6 9.6
Approach LOS C D B A
Queue Length 50th (m) 4.0 1.4 12.3 2.1 6.8 81.1 1.4 2.6 25.4 0.0
Queue Length 95th (m) 9.0 11.2 20.8 10.2 m11.7 113.1 m7.6 11.2 30.3 0.2
Internal Link Dist (m) 98.7 132.7 790.6 395.8
Turn Bay Length (m) 50.0 60.0 60.0 60.0 60.0
Base Capacity (vph) 567 368 560 368 469 3438 1090 88 3079 978
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.10 0.18 0.07 0.10 0.59 0.06 0.34 0.27 0.03

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:SWTL and 6:NET, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 12.6 Intersection LOS: B
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     91: Commercial Access & Highway 21
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 147 29 138 250 25 118 150 1486 290 158 2266 101
Future Volume (vph) 147 29 138 250 25 118 150 1486 290 158 2266 101
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 50.0 0.0 60.0 0.0 60.0 60.0 60.0 0.0
Storage Lanes 2 0 2 0 2 1 1 1
Taper Length (m) 30.0 30.0 30.0 30.0
Satd. Flow (prot) 3283 1561 0 3283 1561 0 3283 4863 1514 1692 4863 1514
Flt Permitted 0.398 0.299 0.950 0.950
Satd. Flow (perm) 1376 1561 0 1033 1561 0 3283 4863 1514 1692 4863 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 138 118 204 94
Link Speed (k/h) 69 69 69 69
Link Distance (m) 122.7 156.7 814.6 419.8
Travel Time (s) 6.4 8.2 42.5 21.9
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 147 167 0 250 143 0 150 1486 290 158 2266 101
Turn Type pm+pt NA pm+pt NA Prot NA Perm Prot NA Perm
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 4 8 6 2
Detector Phase 7 4 3 8 1 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 10.0 7.0 10.0 7.0 20.0 20.0 7.0 20.0 20.0
Minimum Split (s) 12.0 36.0 12.0 36.0 25.0 32.0 32.0 12.0 32.0 32.0
Total Split (s) 13.0 36.0 13.0 36.0 26.0 64.0 64.0 27.0 65.0 65.0
Total Split (%) 9.3% 25.7% 9.3% 25.7% 18.6% 45.7% 45.7% 19.3% 46.4% 46.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 22.5 14.5 22.5 14.5 21.0 79.8 79.8 17.7 76.5 76.5
Actuated g/C Ratio 0.16 0.10 0.16 0.10 0.15 0.57 0.57 0.13 0.55 0.55
v/c Ratio 0.45 0.59 0.85 0.53 0.30 0.54 0.31 0.74 0.85 0.12
Control Delay 50.3 21.6 74.6 21.1 66.4 33.3 17.5 52.9 47.4 14.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.3 21.6 74.6 21.1 66.4 33.3 17.5 52.9 47.4 14.1
LOS D C E C E C B D D B
Approach Delay 35.0 55.1 33.5 46.4
Approach LOS D E C D
Queue Length 50th (m) 19.3 8.1 33.9 6.9 16.8 113.5 30.4 41.6 239.7 10.1
Queue Length 95th (m) 24.3 27.4 39.1 24.8 m27.6 141.7 m61.1 m56.8 m#298.0 m18.5
Internal Link Dist (m) 98.7 132.7 790.6 395.8
Turn Bay Length (m) 50.0 60.0 60.0 60.0 60.0
Base Capacity (vph) 330 453 295 437 492 2772 950 265 2656 869
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.37 0.85 0.33 0.30 0.54 0.31 0.60 0.85 0.12

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:SWT and 6:NET, Start of Green
Natural Cycle: 135
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 41.6 Intersection LOS: D
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     91: Highway 21 & 118/ Future Commercial Access
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 740 276 262 101 401 195 660 1339 91 53 554 237
Future Volume (vph) 740 276 262 101 401 195 660 1339 91 53 554 237
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 100.0 60.0 60.0 0.0 100.0 60.0 100.0 60.0
Storage Lanes 1 1 2 1 2 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 3283 3385 1514 3283 3385 1514 3283 4863 1514 3283 4863 1514
Flt Permitted 0.283 0.582 0.950 0.950
Satd. Flow (perm) 975 3385 1494 2002 3385 1494 3273 4863 1486 3280 4863 1494
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 262 257 164 257
Link Speed (k/h) 69 69 69 69
Link Distance (m) 154.9 245.8 233.3 229.7
Travel Time (s) 8.1 12.8 12.2 12.0
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 740 276 262 101 401 195 660 1339 91 53 554 237
Turn Type pm+pt NA Free pm+pt NA Free Prot NA Perm Prot NA Free
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 Free 4 Free 6 Free
Detector Phase 3 8 7 4 1 6 6 5 2
Switch Phase
Minimum Initial (s) 7.0 10.0 7.0 10.0 7.0 20.0 20.0 7.0 20.0
Minimum Split (s) 13.0 37.0 13.0 33.0 13.0 37.0 37.0 13.0 37.0
Total Split (s) 31.0 51.0 13.0 33.0 38.0 63.0 63.0 13.0 38.0
Total Split (%) 22.1% 36.4% 9.3% 23.6% 27.1% 45.0% 45.0% 9.3% 27.1%
Yellow Time (s) 3.5 4.0 3.5 4.0 3.5 4.0 4.0 3.5 4.0
All-Red Time (s) 2.5 2.0 2.5 2.0 2.5 2.0 2.0 2.5 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes
Recall Mode None None None Max None C-Max C-Max None C-Max
Act Effct Green (s) 58.0 45.0 140.0 34.2 27.2 140.0 30.8 59.6 59.6 7.0 33.2 140.0
Actuated g/C Ratio 0.41 0.32 1.00 0.24 0.19 1.00 0.22 0.43 0.43 0.05 0.24 1.00
v/c Ratio 0.91 0.25 0.18 0.18 0.61 0.13 0.91 0.65 0.13 0.32 0.48 0.16
Control Delay 48.0 35.9 0.3 27.8 56.2 0.2 59.3 41.4 3.9 69.7 47.9 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.0 35.9 0.3 27.8 56.2 0.2 59.3 41.4 3.9 69.7 47.9 0.2
LOS D D A C E A E D A E D A
Approach Delay 35.6 36.4 45.4 35.9
Approach LOS D D D D
Queue Length 50th (m) 82.1 30.8 0.0 8.9 56.2 0.0 102.9 126.4 0.8 7.7 51.2 0.0
Queue Length 95th (m) #105.8 43.2 0.0 15.1 74.3 0.0 #130.3 143.1 m7.6 15.2 64.2 0.0
Internal Link Dist (m) 130.9 221.8 209.3 205.7
Turn Bay Length (m) 100.0 60.0 60.0 100.0 60.0 100.0 60.0
Base Capacity (vph) 816 1088 1494 552 656 1494 750 2069 727 164 1153 1494
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.25 0.18 0.18 0.61 0.13 0.88 0.65 0.13 0.32 0.48 0.16

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:SWT and 6:NET, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 39.9 Intersection LOS: D
Intersection Capacity Utilization 109.4% ICU Level of Service H
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     8: Highway 21 & 94 Street & Highway 15



Lanes, Volumes, Timings PM Peak Roundabout Option
8: Highway 21 & 94 Street & Highway 15 50% Development Level

150218 1412 Southfort  PM Peak Roundabout Option 50% development.syn Synchro 9 Report
Page 1

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 333 650 836 380 577 229 576 877 298 351 1339 529
Future Volume (vph) 333 650 836 380 577 229 576 877 298 351 1339 529
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 100.0 60.0 60.0 50.0 100.0 60.0 100.0 60.0
Storage Lanes 1 1 2 1 2 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 3283 3385 1514 3283 3385 1514 3283 4863 1514 3283 4863 1514
Flt Permitted 0.230 0.145 0.950 0.950
Satd. Flow (perm) 793 3385 1494 500 3385 1494 3280 4863 1486 3272 4863 1494
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 421 164 241 239
Link Speed (k/h) 69 69 69 69
Link Distance (m) 154.9 245.8 233.3 229.7
Travel Time (s) 8.1 12.8 12.2 12.0
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 333 650 836 380 577 229 576 877 298 351 1339 529
Turn Type pm+pt NA Free pm+pt NA Free Prot NA Perm Prot NA Free
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 Free 4 Free 6 Free
Detector Phase 3 8 7 4 1 6 6 5 2
Switch Phase
Minimum Initial (s) 7.0 10.0 7.0 10.0 7.0 20.0 20.0 7.0 20.0
Minimum Split (s) 13.0 37.0 13.0 33.0 13.0 37.0 37.0 13.0 37.0
Total Split (s) 19.0 37.0 20.0 38.0 34.0 52.0 52.0 31.0 49.0
Total Split (%) 13.6% 26.4% 14.3% 27.1% 24.3% 37.1% 37.1% 22.1% 35.0%
Yellow Time (s) 3.5 4.0 3.5 4.0 3.5 4.0 4.0 3.5 4.0
All-Red Time (s) 2.5 2.0 2.5 2.0 2.5 2.0 2.0 2.5 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes
Recall Mode None None None Max None C-Max C-Max None C-Max
Act Effct Green (s) 43.8 31.1 140.0 46.2 32.3 140.0 27.1 50.9 50.9 20.1 43.9 140.0
Actuated g/C Ratio 0.31 0.22 1.00 0.33 0.23 1.00 0.19 0.36 0.36 0.14 0.31 1.00
v/c Ratio 0.70 0.87 0.56 0.86 0.74 0.15 0.91 0.50 0.43 0.75 0.88 0.35
Control Delay 40.8 65.5 1.5 51.0 45.3 0.2 70.4 41.7 21.6 79.9 32.8 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.8 65.5 1.5 51.0 45.3 0.2 70.4 41.7 21.6 79.9 32.8 0.5
LOS D E A D D A E D C E C A
Approach Delay 31.6 38.4 47.7 32.5
Approach LOS C D D C
Queue Length 50th (m) 34.7 95.7 0.0 41.9 68.7 0.0 89.0 57.4 13.1 46.7 139.3 0.0
Queue Length 95th (m) 47.3 #126.4 0.0 m#62.8 m93.4 m0.0 #115.6 113.2 84.9 66.3 147.0 0.0
Internal Link Dist (m) 130.9 221.8 209.3 205.7
Turn Bay Length (m) 100.0 60.0 60.0 50.0 100.0 60.0 100.0 60.0
Base Capacity (vph) 480 750 1494 443 779 1494 656 1767 693 586 1524 1494
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.87 0.56 0.86 0.74 0.15 0.88 0.50 0.43 0.60 0.88 0.35

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:SWT and 6:NET, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 37.1 Intersection LOS: D
Intersection Capacity Utilization 95.7% ICU Level of Service F
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     8: Highway 21 & 94 Street & Highway 15
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 46 131 209 159 130 407 221 1770 150 49 476 186
Future Volume (vph) 46 131 209 159 130 407 221 1770 150 49 476 186
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 60.0 60.0 60.0 100.0 60.0 100.0 60.0
Storage Lanes 1 0 2 0 2 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 1692 3385 1514 3283 2957 0 3283 4863 1514 3283 4863 1514
Flt Permitted 0.452 0.455 0.950 0.950
Satd. Flow (perm) 803 3385 1486 1564 2957 0 3261 4863 1485 3280 4863 1485
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 209 360 117 186
Link Speed (k/h) 69 69 69 69
Link Distance (m) 161.2 159.5 120.6 241.3
Travel Time (s) 8.4 8.3 6.3 12.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 46 131 209 159 537 0 221 1770 150 49 476 186
Turn Type Perm NA Perm pm+pt NA Prot NA Perm Prot NA Perm
Protected Phases 4 3 8 1 6 5 2
Permitted Phases 4 4 4 8 6 2
Detector Phase 4 4 4 3 8 1 6 6 5 2 2
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 7.0 10.0 7.0 20.0 20.0 7.0 20.0 20.0
Minimum Split (s) 37.0 37.0 37.0 13.0 37.0 13.0 33.0 33.0 13.0 33.0 33.0
Total Split (s) 37.0 37.0 37.0 13.0 50.0 31.0 57.0 57.0 33.0 59.0 59.0
Total Split (%) 26.4% 26.4% 26.4% 9.3% 35.7% 22.1% 40.7% 40.7% 23.6% 42.1% 42.1%
Yellow Time (s) 4.0 4.0 4.0 3.5 4.0 3.5 4.0 4.0 3.5 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.5 2.0 2.5 2.0 2.0 2.5 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lag Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None None None Max Max
Act Effct Green (s) 12.8 12.8 12.8 25.8 25.8 12.7 61.1 61.1 7.5 53.1 53.1
Actuated g/C Ratio 0.12 0.12 0.12 0.24 0.24 0.12 0.56 0.56 0.07 0.48 0.48
v/c Ratio 0.49 0.33 0.59 0.33 0.55 0.58 0.65 0.17 0.22 0.20 0.23
Control Delay 64.3 47.1 13.2 35.9 13.9 52.9 19.5 4.7 52.4 17.2 3.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.3 47.1 13.2 35.9 13.9 52.9 19.5 4.7 52.4 17.2 3.5
LOS E D B D B D B A D B A
Approach Delay 30.8 18.9 21.9 16.0
Approach LOS C B C B
Queue Length 50th (m) 9.7 14.2 0.0 14.6 16.8 24.0 97.5 3.2 5.3 20.8 0.0
Queue Length 95th (m) 22.7 24.6 22.0 24.6 34.8 38.8 136.0 14.8 12.3 33.6 13.1
Internal Link Dist (m) 137.2 135.5 96.6 217.3
Turn Bay Length (m) 60.0 60.0 60.0 100.0 60.0 100.0 60.0
Base Capacity (vph) 227 959 570 478 1404 750 2707 878 810 2356 815
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.14 0.37 0.33 0.38 0.29 0.65 0.17 0.06 0.20 0.23

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 109.7
Natural Cycle: 100
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 21.2 Intersection LOS: C
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Highway 15 & 101 Street
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Lane Group NBL2 NBL NBR SEL SER SER2 NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 193 258 136 34 320 408 406 668 94 380 1618 128
Future Volume (vph) 193 258 136 34 320 408 406 668 94 380 1618 128
Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850
Storage Length (m) 60.0 60.0 60.0 60.0 100.0 60.0 100.0 60.0
Storage Lanes 2 0 1 0 2 1 2 1
Taper Length (m) 29.9 29.9 29.9 29.9
Satd. Flow (prot) 3283 3151 0 1692 2665 1514 3283 4863 1514 3283 4863 1514
Flt Permitted 0.297 0.968 0.523 0.950 0.950
Satd. Flow (perm) 1023 3136 0 928 2582 1486 3158 4863 1485 3266 4863 1485
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 76 322 117 117
Link Speed (k/h) 69 69 69 69
Link Distance (m) 158.8 161.2 120.6 241.3
Travel Time (s) 8.3 8.4 6.3 12.6
Confl. Peds. (#/hr) 5 5 5 5 5 5 139 5 5 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Shared Lane Traffic (%)
Lane Group Flow (vph) 193 394 0 34 320 408 406 668 94 380 1618 128
Turn Type pm+pt Prot Perm Prot Perm Prot NA Perm Prot NA Perm
Protected Phases 3 8 4 1 6 5 2
Permitted Phases 8 4 4 4 6 2
Detector Phase 3 8 4 4 4 1 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 10.0 10.0 10.0 10.0 7.0 20.0 20.0 7.0 20.0 20.0
Minimum Split (s) 13.0 37.0 37.0 37.0 37.0 13.0 33.0 33.0 13.0 33.0 33.0
Total Split (s) 13.0 50.0 37.0 37.0 37.0 29.0 57.0 57.0 33.0 61.0 61.0
Total Split (%) 9.3% 35.7% 26.4% 26.4% 26.4% 20.7% 40.7% 40.7% 23.6% 43.6% 43.6%
Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 3.5 4.0 4.0 3.5 4.0 4.0
All-Red Time (s) 2.5 2.0 2.0 2.0 2.0 2.5 2.0 2.0 2.5 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag Lag Lead Lead Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None None None C-Max C-Max
Act Effct Green (s) 36.9 36.9 22.8 22.8 22.8 21.1 33.7 33.7 51.5 64.0 64.0
Actuated g/C Ratio 0.26 0.26 0.16 0.16 0.16 0.15 0.24 0.24 0.37 0.46 0.46
v/c Ratio 0.48 0.45 0.23 0.74 0.80 0.82 0.57 0.21 0.31 0.73 0.17
Control Delay 42.5 33.9 52.2 65.7 24.6 79.2 39.9 5.5 33.0 34.4 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.5 33.9 52.2 65.7 24.6 79.2 39.9 5.5 33.0 34.4 6.0
LOS D C D E C E D A C C A
Approach Delay 36.8 43.1 50.8 32.4
Approach LOS D D D C
Queue Length 50th (m) 22.0 37.5 8.7 50.7 23.3 62.6 55.3 3.3 39.2 136.6 1.7
Queue Length 95th (m) m28.7 47.0 18.4 64.4 61.5 80.4 76.2 m17.4 56.9 174.9 15.2
Internal Link Dist (m) 134.8 137.2 96.6 217.3
Turn Bay Length (m) 60.0 60.0 60.0 60.0 60.0 100.0 60.0 100.0 60.0
Base Capacity (vph) 399 1042 205 590 579 539 1771 615 1207 2223 742
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Lane Group NBL2 NBL NBR SEL SER SER2 NEL NET NER SWL SWT SWR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.38 0.17 0.54 0.70 0.75 0.38 0.15 0.31 0.73 0.17

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 77 (55%), Referenced to phase 2:SWT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 39.3 Intersection LOS: D
Intersection Capacity Utilization 89.3% ICU Level of Service E
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     3: 101 Street & Highway 15
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Southfort ASP - Transportation Study
Long Term Signal Warrant (TAC Procedure)

Main Street (name) Direction (EW or NS) EW Road Authority:

Side Street (name) Direction (EW or NS) NS City:

Quadrant / Int # Comments Analysis Date:

Count Date: 

Date Entry Format:

Lane Configuration
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Southridge Blvd. WB 1 1 1 2 Demographics
Southridge Blvd. EB 1 2 1 2 Elem. School/Mobility Challenged (y/n) n
Ridge Point Gate NB 1 1 Senior's Complex (y/n) n
Ridge Point Gate SB 1 1 Pathway to School (y/n) y

Are the Ridge Point Gate NB right turns significantly impeded by through movements?  (y/n) n Metro Area Population (#) 25,000
Are the Ridge Point Gate SB right turns significantly impeded by through movements?  (y/n) n Central Business District (y/n) n

Other input Speed Truck Bus Rt Median
(Km/h) % (y/n) (m)

Southridge Blvd. EW 60 5.0% n 0.0
Ridge Point Gate NS 2.0% n

Ped1 Ped2 Ped3 Ped4

Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S Side

7:30 - 8:30 44 1 8 15 1 143 44 490 22 59 141 107 30 30 30 30

8:30 - 9:30 60 1 17 24 1 115 200 313 38 95 188 68

12:00 - 13:00 60 1 17 24 1 115 200 313 38 95 188 68

13:00 - 14:00 60 1 17 24 1 115 200 313 38 95 188 68

16:00 - 17:00 125 2 41 52 2 178 204 386 84 207 386 84

17:00 - 18:00 60 1 17 24 1 115 200 313 38 95 188 68

Total (6-hour peak) 409 7 117 163 7 781 1,048 2,128 258 646 1,279 463 30 30 30 30

Average (6-hour peak) 68 1 20 27 1 130 175 355 43 108 213 77 5 5 5 5
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Traffic Signal Warrant Spreadsheet - v3H  © 2007 Transportation Association of Canada

2015 Jul 27, Mon

2025 Jul 27, Sun

City of Fort Saskatchewan - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

118

Southridge Blvd.

Ridge Point Gate

City of Fort Saskatchewan

City of Fort Saskatchewan

AM and PM Peak represent long 
term traffic.

Remaining hours estimats are
based on existing 6 highest hours.

 CHECK SHEET

Set Peak Hours

RESET SHEET



Southfort ASP - Transportation Study
Long Term Signal Warrant (TAC Procedure)

Main Street (name) Direction (EW or NS) EW Road Authority:

Side Street (name) Direction (EW or NS) NS City:

Quadrant / Int # Comments Analysis Date:

Count Date: 

Date Entry Format:

Lane Configuration
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Southridge Blvd. WB 1 1 1 Demographics
Southridge Blvd. EB 1 1 1 Elem. School/Mobility Challenged (y/n) n
Southfort Drive NB 1 Senior's Complex (y/n) n
Southfort Drive SB 1 1 Pathway to School (y/n) y

Are the Southfort Drive NB right turns significantly impeded by through movements?  (y/n) n Metro Area Population (#) 25,000
Are the Southfort Drive SB right turns significantly impeded by through movements?  (y/n) n Central Business District (y/n) n

Other input Speed Truck Bus Rt Median
(Km/h) % (y/n) (m)

Southridge Blvd. EW 60 5.0% n 0.0
Southfort Drive NS 2.0% n

Ped1 Ped2 Ped3 Ped4

Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S Side

7:30 - 8:30 66 36 3 27 10 70 2 420 108 8 145 11 30 30 30 30

8:30 - 9:30 32 20 2 55 19 60 1 192 71 16 190 22

12:00 - 13:00 32 20 2 55 19 60 1 192 71 16 190 22

13:00 - 14:00 32 20 2 55 19 60 1 192 71 16 190 22

16:00 - 17:00 23 20 2 126 44 99 1 119 91 37 387 50

17:00 - 18:00 32 20 2 55 19 60 1 192 71 16 190 22

Total (6-hour peak) 217 136 13 373 130 409 7 1,307 483 109 1,292 149 30 30 30 30

Average (6-hour peak) 36 23 2 62 22 68 1 218 81 18 215 25 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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Southridge Blvd.

Southfort Drive

City of Fort Saskatchewan

City of Fort Saskatchewan

AM and PM Peak represent long 
term traffic.

Remaining hours estimats are
based on existing 6 highest hours.

2015 Jul 27, Mon

2025 Jul 27, Sun

City of Fort Saskatchewan - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

 CHECK SHEET

Set Peak Hours

RESET SHEET



Southfort ASP - Transportation Study
Long Term Signal Warrant (TAC Procedure)

Main Street (name) Direction (EW or NS) EW Road Authority:

Side Street (name) Direction (EW or NS) NS City:

Quadrant / Int # Comments Analysis Date:

Count Date: 

Date Entry Format:

Lane Configuration
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Southfort Blvd. WB 1 1 1 Demographics
Southfort Blvd. EB 1 1 1 Elem. School/Mobility Challenged (y/n) n
Ridgeland Way NB 1 Senior's Complex (y/n) n
Ridgeland Way SB 1 Pathway to School (y/n) y

Are the Ridgeland Way NB right turns significantly impeded by through movements?  (y/n) n Metro Area Population (#) 25,000
Are the Ridgeland Way SB right turns significantly impeded by through movements?  (y/n) n Central Business District (y/n) n

Other input Speed Truck Bus Rt Median
(Km/h) % (y/n) (m)

Southfort Blvd. EW 60 5.0% n 0.0
Ridgeland Way NS 2.0% n

Ped1 Ped2 Ped3 Ped4

Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S Side

7:30 - 8:30 158 1 13 6 1 30 8 379 3 6 304 39 30 30 30 30

8:30 - 9:30 86 0 9 8 0 20 13 318 13 103 248 69

12:00 - 13:00 86 0 9 8 0 20 13 318 13 103 248 69

13:00 - 14:00 86 0 9 8 0 20 13 318 13 103 248 69

16:00 - 17:00 83 1 13 17 1 27 27 512 34 35 390 154

17:00 - 18:00 86 0 9 8 0 20 13 318 13 103 248 69

Total (6-hour peak) 585 2 62 55 2 137 87 2,163 89 453 1,686 469 30 30 30 30

Average (6-hour peak) 98 0 10 9 0 23 15 361 15 76 281 78 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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Southfort Blvd.

Ridgeland Way

City of Fort Saskatchewan

City of Fort Saskatchewan

AM and PM Peak represent long 
term traffic.

Remaining hours estimats are
based on existing 6 highest hours.

2015 Jul 27, Mon

2025 Jul 27, Sun

City of Fort Saskatchewan - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

 CHECK SHEET

Set Peak Hours

RESET SHEET



Southfort ASP - Transportation Study
Long Term Signal Warrant (TAC Procedure)

Main Street (name) Direction (EW or NS) NS Road Authority:

Side Street (name) Direction (EW or NS) EW City:

Quadrant / Int # Comments Analysis Date:

Count Date: 

Date Entry Format:

Lane Configuration
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Southfort Drive NB 1 1 1 Demographics
Southfort Drive SB 1 1 1 Elem. School/Mobility Challenged (y/n) n
Southfort Blvd. WB Senior's Complex (y/n) n
Southfort Blvd. EB 1 1 Pathway to School (y/n) y

Are the Southfort Blvd. WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population (#) 25,000
Are the Southfort Blvd. EB right turns significantly impeded by through movements?  (y/n) n Central Business District (y/n) n

Other input Speed Truck Bus Rt Median
(Km/h) % (y/n) (m)

Southfort Drive NS 60 5.0% n 0.0
Southfort Blvd. EW 2.0% n

Ped1 Ped2 Ped3 Ped4

Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S Side

7:30 - 8:30 18 331 84 336 331 10 30 30 30 30

8:30 - 9:30 16 161 114 327 255 11

12:00 - 13:00 16 161 114 327 255 11

13:00 - 14:00 16 161 114 327 255 11

16:00 - 17:00 26 121 234 579 383 20

17:00 - 18:00 16 161 114 327 255 11

Total (6-hour peak) 108 1,096 0 0 774 2,223 0 0 0 1,734 0 74 30 30 30 30

Average (6-hour peak) 18 183 0 0 129 371 0 0 0 289 0 12 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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Southfort Drive

Southfort Blvd.

City of Fort Saskatchewan

City of Fort Saskatchewan

AM and PM Peak represent long 
term traffic.

Remaining hours estimats are
based on existing 6 highest hours.

2015 Jul 27, Mon

2025 Jul 27, Sun

City of Fort Saskatchewan - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

 CHECK SHEET

Set Peak Hours

RESET SHEET



Southfort ASP - Transportation Study
Long Term Signal Warrant (TAC Procedure)

Main Street (name) Direction (EW or NS) NS Road Authority:

Side Street (name) Direction (EW or NS) EW City:

Quadrant / Int # Comments Analysis Date:

Count Date: 

Date Entry Format:

Lane Configuration
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Southfort Drive NB 1 1 1 Demographics
Southfort Drive SB 1 1 1 Elem. School/Mobility Challenged (y/n) n

Greenfield Way (S) WB 1 Senior's Complex (y/n) n
Greenfield Way (S) EB Pathway to School (y/n) y

Are the Greenfield Way (S) WB right turns significantly impeded by through movements?  (y/n) Metro Area Population (#) 25,000
Are the Greenfield Way (S) EB right turns significantly impeded by through movements?  (y/n) Central Business District (y/n) n

Other input Speed Truck Bus Rt Median
(Km/h) % (y/n) (m)

Southfort Drive NS 60 2.0% n 0.0
Greenfield Way (S) EW 2.0% n

Ped1 Ped2 Ped3 Ped4

Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S Side

7:30 - 8:30 431 36 47 315 105 172 30 30 30 30

8:30 - 9:30 302 47 89 378 60 101

12:00 - 13:00 302 47 89 378 60 101

13:00 - 14:00 302 47 89 378 60 101

16:00 - 17:00 408 96 202 744 63 111

17:00 - 18:00 302 47 89 378 60 101

Total (6-hour peak) 0 2,047 320 605 2,571 0 408 0 687 0 0 0 30 30 30 30

Average (6-hour peak) 0 341 53 101 429 0 68 0 115 0 0 0 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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City of Fort Saskatchewan - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

95

Southfort Drive

Greenfield Way (S)

City of Fort Saskatchewan

City of Fort Saskatchewan

AM and PM Peak represent long 
term traffic.

Remaining hours estimats are
based on existing 6 highest hours.

2015 Jul 27, Mon

2025 Jul 27, Sun CHECK SHEET

Set Peak Hours

RESET SHEET



Southfort ASP - Transportation Study
Long Term Signal Warrant (TAC Procedure)

Main Street (name) Direction (EW or NS) EW Road Authority:

Side Street (name) Direction (EW or NS) NS City:

Quadrant / Int # Comments Analysis Date:

Count Date: 

Date Entry Format:

Lane Configuration
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84 Street WB 1 2 2 Demographics
84 Street EB 1 2 2 Elem. School/Mobility Challenged (y/n) n

Galloway Wynd NB 1 Senior's Complex (y/n) n
Galloway Wynd SB 1 1 Pathway to School (y/n) y

Are the Galloway Wynd NB right turns significantly impeded by through movements?  (y/n) n Metro Area Population (#) 25,000
Are the Galloway Wynd SB right turns significantly impeded by through movements?  (y/n) Central Business District (y/n) n

Other input Speed Truck Bus Rt Median
(Km/h) % (y/n) (m)

84 Street EW 60 2.0% n 0.0
Galloway Wynd NS 2.0% n

Ped1 Ped2 Ped3 Ped4

Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S Side

7:30 - 8:30 51 1 20 10 2 6 44 99 51 22 188 30 30 30 30 30

8:30 - 9:30 39 1 14 11 2 12 23 190 19 44 201 37

12:00 - 13:00 39 1 14 11 2 12 23 190 19 44 201 37

13:00 - 14:00 39 1 14 11 2 12 23 190 19 44 201 37

16:00 - 17:00 53 2 16 20 2 26 16 408 5 94 349 69

17:00 - 18:00 39 1 14 11 2 12 23 190 19 44 201 37

Total (6-hour peak) 260 7 92 74 12 80 152 1,267 132 292 1,341 247 30 30 30 30

Average (6-hour peak) 43 1 15 12 2 13 25 211 22 49 224 41 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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2015 Jul 27, Mon

2025 Jul 27, Sun

City of Fort Saskatchewan - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

34

84 Street

Galloway Wynd

City of Fort Saskatchewan

City of Fort Saskatchewan

AM and PM Peak represent long 
term traffic.

Remaining hours estimats are
based on existing 6 highest hours.

 CHECK SHEET

Set Peak Hours

RESET SHEET



Southfort ASP - Transportation Study
Long Term Signal Warrant (TAC Procedure)

Main Street (name) Direction (EW or NS) NS Road Authority:

Side Street (name) Direction (EW or NS) EW City:

Quadrant / Int # Comments Analysis Date:

Count Date: 

Date Entry Format:

Lane Configuration
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Southfort Drive NB 1 2 2 Demographics
Southfort Drive SB 2 1 2 Elem. School/Mobility Challenged (y/n) n

84 Street WB Senior's Complex (y/n) n
84 Street EB 1 1 Pathway to School (y/n) y

Are the 84 Street WB right turns significantly impeded by through movements?  (y/n) Metro Area Population (#) 25,000
Are the 84 Street EB right turns significantly impeded by through movements?  (y/n) Central Business District (y/n) n

Other input Speed Truck Bus Rt Median
(Km/h) % (y/n) (m)

Southfort Drive NS 60 2.0% n 0.0
84 Street EW 2.0% n

Ped1 Ped2 Ped3 Ped4

Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S Side

7:30 - 8:30 184 419 297 56 64 65 30 30 30 30

8:30 - 9:30 123 276 373 116 90 94

12:00 - 13:00 123 276 373 116 90 94

13:00 - 14:00 123 276 373 116 90 94

16:00 - 17:00 161 355 748 268 187 198

17:00 - 18:00 123 276 373 116 90 94

Total (6-hour peak) 837 1,878 0 0 2,537 788 0 0 0 611 0 639 30 30 30 30

Average (6-hour peak) 140 313 0 0 423 131 0 0 0 102 0 107 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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Southfort Drive

84 Street

City of Fort Saskatchewan

City of Fort Saskatchewan

AM and PM Peak represent long 
term traffic.

Remaining hours estimats are
based on existing 6 highest hours.

2015 Jul 27, Mon

2025 Jul 27, Sun

City of Fort Saskatchewan - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

 CHECK SHEET

Set Peak Hours

RESET SHEET



Southfort ASP - Transportation Study
Long Term Signal Warrant (TAC Procedure)

Main Street (name) Direction (EW or NS) NS Road Authority:

Side Street (name) Direction (EW or NS) EW City:

Quadrant / Int # Comments Analysis Date:

Count Date: 

Date Entry Format:

Lane Configuration
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Southfort Drive NB 1 2 1 2 Demographics
Southfort Drive SB 1 2 1 2 Elem. School/Mobility Challenged (y/n) n

Greenfield Way (N) WB 1 1 Senior's Complex (y/n) n
Greenfield Way (N) EB 1 1 Pathway to School (y/n) y

Are the Greenfield Way (N) WB right turns significantly impeded by through movements?  (y/n) Metro Area Population (#) 25,000
Are the Greenfield Way (N) EB right turns significantly impeded by through movements?  (y/n) Central Business District (y/n) n

Other input Speed Truck Bus Rt Median
(Km/h) % (y/n) (m)

Southfort Drive NS 60 5.0% n 0.0
Greenfield Way (N) EW 2.0% n

Ped1 Ped2 Ped3 Ped4

Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S Side

7:30 - 8:30 25 533 7 24 267 51 33 9 107 29 8 22 30 30 30 30

8:30 - 9:30 22 347 29 66 430 56 40 15 74 70 24 26

12:00 - 13:00 22 347 29 66 430 56 40 15 74 70 24 26

13:00 - 14:00 22 347 29 66 430 56 40 15 74 70 24 26

16:00 - 17:00 38 438 74 161 938 107 79 33 101 168 58 50

17:00 - 18:00 22 347 29 66 430 56 40 15 74 70 24 26

Total (6-hour peak) 151 2,359 197 449 2,925 382 272 102 504 477 162 176 30 30 30 30

Average (6-hour peak) 25 393 33 75 488 64 45 17 84 80 27 29 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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City of Fort Saskatchewan - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

141

Southfort Drive

Greenfield Way (N)

City of Fort Saskatchewan

City of Fort Saskatchewan

AM and PM Peak represent long 
term traffic.

Remaining hours estimats are
based on existing 6 highest hours.

2015 Jul 27, Mon

2025 Jul 27, Sun CHECK SHEET

Set Peak Hours

RESET SHEET



Southfort ASP - Transportation Study
Long Term Signal Warrant (TAC Procedure)

Main Street (name) Direction (EW or NS) NS Road Authority:

Side Street (name) Direction (EW or NS) EW City:

Quadrant / Int # Comments Analysis Date:

Count Date: 

Date Entry Format:

Lane Configuration
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Southfort Drive NB 1 2 1 2 Demographics
Southfort Drive SB 1 2 1 2 Elem. School/Mobility Challenged (y/n) n

Allard Way WB 1 Senior's Complex (y/n) n
Allard Way EB 1 1 1 Pathway to School (y/n) y
Are the Allard Way WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population (#) 25,000
Are the Allard Way EB right turns significantly impeded by through movements?  (y/n) n Central Business District (y/n) n

Other input Speed Truck Bus Rt Median
(Km/h) % (y/n) (m)

Southfort Drive NS 60 2.0% n 0.0
Allard Way EW 2.0% n

Ped1 Ped2 Ped3 Ped4

Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S Side

7:30 - 8:30 110 527 25 77 288 21 54 1 323 68 5 22 30 30 30 30

8:30 - 9:30 86 345 67 138 481 11 46 2 163 58 9 41

12:00 - 13:00 86 345 67 138 481 11 46 2 163 58 9 41

13:00 - 14:00 86 345 67 138 481 11 46 2 163 58 9 41

16:00 - 17:00 130 439 164 310 1061 9 75 5 136 95 20 94

17:00 - 18:00 86 345 67 138 481 11 46 2 163 58 9 41

Total (6-hour peak) 584 2,346 457 939 3,273 74 313 14 1,111 395 61 280 30 30 30 30

Average (6-hour peak) 97 391 76 157 546 12 52 2 185 66 10 47 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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Southfort Drive

Allard Way

City of Fort Saskatchewan

City of Fort Saskatchewan

AM and PM Peak represent long 
term traffic.

Remaining hours estimats are
based on existing 6 highest hours.

2015 Jul 27, Mon

2025 Jul 27, Sun

City of Fort Saskatchewan - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

 CHECK SHEET

Set Peak Hours

RESET SHEET



Southfort ASP - Transportation Study
Long Term Signal Warrant (TAC Procedure)

Main Street (name) Direction (EW or NS) NS Road Authority:

Side Street (name) Direction (EW or NS) EW City:

Quadrant / Int # Comments Analysis Date:

Count Date: 

Date Entry Format:

Lane Configuration
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94 Street NB 1 1 1 2 Demographics
94 Street SB 1 1 1 2 Elem. School/Mobility Challenged (y/n) n

87 Avenue WB 1 Senior's Complex (y/n) n
87 Avenue EB 1 1 Pathway to School (y/n) y
Are the 87 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population (#) 25,000
Are the 87 Avenue EB right turns significantly impeded by through movements?  (y/n) n Central Business District (y/n) n

Other input Speed Truck Bus Rt Median
(Km/h) % (y/n) (m)

94 Street NS 60 2.0% n 0.0
87 Avenue EW 2.0% n

Ped1 Ped2 Ped3 Ped4

Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S Side

7:30 - 8:30 70 930 28 25 377 68 11 2 40 40 2 21 30 30 30 30

8:30 - 9:30 37 575 34 74 475 155 59 11 107 128 4 16

12:00 - 13:00 37 575 34 74 475 155 59 11 107 128 4 16

13:00 - 14:00 37 575 34 74 475 155 59 11 107 128 4 16

16:00 - 17:00 35 681 67 183 954 365 154 30 261 319 10 24

17:00 - 18:00 37 575 34 74 475 155 59 11 107 128 4 16

Total (6-hour peak) 253 3,911 231 504 3,231 1,053 401 76 729 871 28 109 30 30 30 30

Average (6-hour peak) 42 652 39 84 539 176 67 13 122 145 5 18 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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259

94 Street 

87 Avenue

City of Fort Saskatchewan

City of Fort Saskatchewan

AM and PM Peak represent long 
term traffic.

Remaining hours estimats are
based on existing 6 highest hours.

2015 Jul 27, Mon

2025 Jul 27, Sun

City of Fort Saskatchewan - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)
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Set Peak Hours

RESET SHEET



Southfort ASP - Transportation Study
Long Term Signal Warrant (TAC Procedure)

Main Street (name) Direction (EW or NS) NS Road Authority:

Side Street (name) Direction (EW or NS) EW City:

Quadrant / Int # Comments Analysis Date:

Count Date: 

Date Entry Format:

Lane Configuration
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94 Street NB 1 1 1 1 Demographics
94 Street SB 1 1 1 1 Elem. School/Mobility Challenged (y/n) n

Hospital Access WB 1 Senior's Complex (y/n) n
Hospital Access EB 1 Pathway to School (y/n) y

Are the Hospital Access WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population (#) 25,000
Are the Hospital Access EB right turns significantly impeded by through movements?  (y/n) n Central Business District (y/n) n

Other input Speed Truck Bus Rt Median
(Km/h) % (y/n) (m)

94 Street NS 60 5.0% n 5.5
Hospital Access EW 2.0% n

Ped1 Ped2 Ped3 Ped4

Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S Side

7:30 - 8:30 1 636 19 88 129 17 6 1 49 78 1 12 30 30 30 30

8:30 - 9:30 1 333 7 63 245 36 5 0 35 44 1 5

12:00 - 13:00 1 333 7 63 245 36 5 0 35 44 1 5

13:00 - 14:00 1 333 7 63 245 36 5 0 35 44 1 5

16:00 - 17:00 2 297 2 88 558 83 7 0 48 45 0 2

17:00 - 18:00 1 333 7 63 245 36 5 0 35 44 1 5

Total (6-hour peak) 7 2,265 49 428 1,667 244 33 1 237 299 5 34 30 30 30 30

Average (6-hour peak) 1 378 8 71 278 41 6 0 40 50 1 6 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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City of Fort Saskatchewan - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)
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City of Fort Saskatchewan

City of Fort Saskatchewan

AM and PM Peak represent long 
term traffic.

Remaining hours estimats are
based on existing 6 highest hours.

2015 Jul 27, Mon

2025 Jul 27, Sun CHECK SHEET

Set Peak Hours

RESET SHEET



Southfort ASP - Transportation Study
Long Term Signal Warrant (TAC Procedure)

Main Street (name) Direction (EW or NS) NS Road Authority:

Side Street (name) Direction (EW or NS) EW City:

Quadrant / Int # Comments Analysis Date:

Count Date: 

Date Entry Format:

Lane Configuration
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101 Street NB 1 1 2 Demographics
101 Street SB 1 1 1 2 Elem. School/Mobility Challenged (y/n) n
88 Avenue WB 1 Senior's Complex (y/n) n
88 Avenue EB 1 Pathway to School (y/n) y
Are the 88 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population (#) 25,000
Are the 88 Avenue EB right turns significantly impeded by through movements?  (y/n) n Central Business District (y/n) n

Other input Speed Truck Bus Rt Median
(Km/h) % (y/n) (m)

101 Street NS 60 5.0% n 0.0
88 Avenue EW 2.0% n

Ped1 Ped2 Ped3 Ped4

Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S Side

7:30 - 8:30 63 488 30 57 137 153 30 30 60 205 30 10 30 30 30 30

8:30 - 9:30 41 264 35 74 222 146 14 18 75 155 14 7

12:00 - 13:00 41 264 35 74 222 146 14 18 75 155 14 7

13:00 - 14:00 41 264 35 74 222 146 14 18 75 155 14 7

16:00 - 17:00 51 252 67 150 487 257 10 20 150 231 10 10

17:00 - 18:00 41 264 35 74 222 146 14 18 75 155 14 7

Total (6-hour peak) 278 1,796 237 503 1,512 994 96 122 510 1,056 96 48 30 30 30 30

Average (6-hour peak) 46 299 40 84 252 166 16 20 85 176 16 8 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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City of Fort Saskatchewan - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

136

101 Street 

88 Avenue

City of Fort Saskatchewan

City of Fort Saskatchewan

AM and PM Peak represent long 
term traffic.

Remaining hours estimats are
based on existing 6 highest hours.

2015 Jul 27, Mon

2025 Jul 27, Sun CHECK SHEET

Set Peak Hours

RESET SHEET
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