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1.0 INTRODUCTION 

1.1 BACKGROUND 

In 2008 the City of Grande Prairie (City) opened up the portion of 102 Street from 116 Avenue to 
113 Avenue. As a result, 102 Street became a major north-south corridor from 132 Avenue to 
south of 87 Avenue. Due to the roadway connection and the increased commercial 
development north of 116 Avenue, traffic has steadily increased on the roadway as 102 Street is 
acting as a parallel road to 100 Street (Highway 43). The intersections of 102 Street with  
116 Avenue and 117 Avenue are noticeably congested during peak hours.  

Traffic analysis was completed to determine future roadway upgrading requirements for the 
short-term (65,000 population), medium-term (78,000 population), and long-term (90,000) growth 
horizons. Consideration was given to existing and future accesses for the commercial lands 
located on the east side of 102 Street, north of 117 Avenue, along with addressing the transition 
from a four-lane to a two-lane roadway at the 102 Street /113 Avenue intersection.  

1.2 STUDY OBJECTIVES 

An assessment of the study area was completed taking into account proposed and existing 
land uses, traffic volumes, levels of service, appropriate access locations, growth assumptions 
and long-term functionality of the roadway. Consideration was also given to existing and future 
accesses for the commercial lands located on the east side of 102 Street, north of 117 Avenue, 
along with proper transition from a four-lane to a two-lane roadway at the 102 Street /  
113 Avenue intersection. The operations at the closely spaced intersections of 116 Avenue and 
117 Avenue were also examined. 

Detailed transportation analysis has been completed for the existing and proposed intersections 
to determine projected turning movement volumes, traffic signal warrants and turn bay 
requirements. Based on the results of the traffic modeling, geometric requirements and 
discussions with the City’s project team, conceptual drawings have been prepared as outlined 
below: 

 102 Street, from 116 Avenue (Highway 43) to 117 Avenue;  

 102 Street / 124 Avenue intersection; and 

 Overall project area. 
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1.3 STUDY AREA 

The study area for the 102 Street (113 Avenue to 132 Avenue) Traffic Study consists of eight (8) 
intersections which include: 

 102 Street / 113 Avenue; 

 102 Street / 116 Avenue (Highway 43); 

 102 Street / 117 Avenue; 

 102 Street / 121 Avenue; 

 102 Street / 124 Avenue; 

 102 Street / 128 Avenue;  

 102 Street / 130 Avenue; and  

 102 Street / 132 Avenue. 

The project’s location within the City is illustrated on Figure 1.1. 

1.4 RELATED STUDIES 

The “Transportation Master Plan (2009)” (ISL Engineering and Land Services, August 2011) 
includes analysis for the base (2009) year as well as for the 65,000 (65K) population, 78,000  
(78K) population and 90,000 (90K) population horizons. As discussed in Section 1.2 of that report, 
the main objectives for the 2009 Transportation Master Plan (TMP) were: 

 To prepare a new TMP for the City of Grande Prairie that enables the City to adapt to future 
growth within and outside its current boundaries, consistent with the 2001 Intermunicipal 
Development Plan (IDP); 

 To develop an updated long term roadway network that enables the City to grow and 
accommodate growth in an orderly manner, consistent with good transportation planning 
principles and practices; 

 Develop Grande Prairie’s long term roadway network in recognition of the regional 
transportation network changes being undertaken by the County of Grande Prairie, as well 
as the provincial government; 

 Assess the need for any changes to the City’s goods movement network and any changes 
to the related noise attenuation requirements; 

 To develop updated 5-year and 10-year roadway improvement capital plans that serve as 
input to Grande Prairie’s capital budget planning activities; 

 Gather input from the general public pertaining to transportation issues and concerns, as 
well as on the proposals and recommendations that will form part of a new TMP; 

 Allow updates to the City’s Transportation Levy database by providing recommended 
upgrades and associated costs, phasings and growth areas; ensure that transportation 
projects identified in the 5 and 10 year capital programs are included in the database; and 
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 Develop an urban noise policy that identifies traffic noise thresholds for arterial roads; 
provide recommendations for calculation and forecasting traffic noise levels. 

The “102 Street Redesign Feasibility Study” (Urban Systems Ltd., November 2010) included a 
conceptual design for 102 Street between 102 Avenue and 108 Avenue with the vision of  
102 Street as “a vibrant, mixed-use corridor, redeveloped under the ‘Complete Streets’ model.” 
As outlined in the report, “the project’s central aims were to transform this corridor from its 
current form to a streetscape that would support both pedestrian and bicycle activity, 
encourage increased public transit use, reduce the dependency on the vehicle, and promote a 
vibrant community in a central, higher density neighborhood in close proximity to the city 
centre.” 

The “132 Avenue Functional Planning Study” (Focus Corporation, October 2012) addresses the 
132 Avenue corridor between 84 Street and 116 Street. The report proposes functional plans for 
the 65K, 78K and 90K population horizons for the study area and intersections analyzed including 
the intersection of 102 Street / 132 Avenue.
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2.0 DATA COLLECTION 

2.1 LAND USE PLANS 

The land use data used in the City’s Visum model from the 2009 TMP were reviewed and 
compared to the most up-to-date land use planning for areas surrounding the 102 Street  
(113 Avenue to 132 Avenue) corridor. Details relating to the revisions made to the existing Visum 
files are discussed in Section 5.1.1 of this report.  

Those neighbourhoods that are in the vicinity of the project area include: 

 Northridge – west of 102 Street, north of 120 Avenue; 

 Royal Oaks North – west of the Northridge neighbourhood, north of 128 Avenue;  

 Arbour Hills – north of 132 Avenue, between 100 Street (Highway 43) and 116 Street; and 

 Avondale – an existing residential community south of 116 Avenue. 

2.2 TRANSPORTATION NETWORK 

The future road network outlined in the 2009 TMP has formed the starting point for the analysis 
contained within this report. New information provided by the City regarding changes to the 
proposed road network has been incorporated, and is discussed in detail within Section 5.1.1 of 
this report. 

Exhibits illustrating road networks for the base (2009) year, 65K population, 78K population and 
90K population horizons from the 2009 TMP are included in Appendix A.  

2.3 TRAFFIC COUNTS 

Intersection turning movement counts were supplied by the City for the study intersections 
except for 102 Street / 130 Avenue and 102 Street / 132 Avenue. The counts were conducted at 
various times between the years of 2010 to 2013. The provided turning movement counts can be 
found in Appendix B.
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3.0 PUBLIC CONSULTATION 

Two (2) public open houses were completed throughout the duration of the 102 Street  
(113 Avenue to 132 Avenue) Traffic Study project. For each of the public open houses, project 
boards illustrating the conceptual designs for the project were on display with a number of staff 
from both Stantec and the City in attendance to discuss the plan and answer questions. 

Feedback received from the first public open house was taken into account when finalizing the 
concept plan for the 102 Street (113 Avenue to 132 Avenue) corridor, with the updated plan 
presented at the second open house.  

3.1 OPEN HOUSE #1 – NOVEMBER 21, 2013 

Open House #1 for the 102 Street (113 Avenue to 132 Avenue) Traffic Study was held on 
November 21, 2013, from 4:30 to 6:30pm at Muskoseepi Park Pavilion. 23 members of the public 
attended the event and were encouraged to provide feedback to the project team by 
commenting on either the discussion boards or by submitting the feedback forms that were 
provided. 

Copies of the discussion boards and feedback forms, along with additional feedback received 
following Open House #1, are included in Appendix C.  

3.2 OPEN HOUSE #2 – APRIL 9, 2014 

Open House #2 for the 102 Street (113 Avenue to 132 Avenue) Traffic Study was held on April 9, 
2014, from 4:00 to 6:00 pm at Muskoseepi Park Pavilion. 17 members of the public attended the 
event and were encouraged to provide feedback to the project team by commenting on 
either the discussion boards or by submitting the feedback forms that were provided. 

Copies of the discussion boards and feedback forms are included in Appendix D.  

3.3 ADDITIONAL PUBLIC CONSULTATION 

Meetings with landowners located east of 102 Street were conducted on August 29, 2014 to 
review the recommended plans. Based on the feedback received no major issues identified. 

Following the second open house, additional consultation with the business owners located 
along 117 Avenue was conducted. Letters were sent to the registered property owners and 
hand delivered to the businesses in the area to inform them of the project and to invite them to 
an individual meeting with representatives from the City of Grande Prairie and our planning 
team. In total, three additional meetings involving six businesses located both east and west of 
102 Street were conducted. In addition, a meeting was held with Alberta Transportation to 
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review the recommendations by City staff. Engineering staff also met with the car dealership 
who indicated little concern for the proposed changes. 

Meetings with the business owners located west of 102 Street were conducted on August 22, 
2014 and September 17, 2014. During these meetings, business owners expressed concern 
regarding access as a result of the right-in/right-out at the intersection of 102 Avenue and 117 
Street. Although additional strategies were considered, installation of general way finding 
signage to assist with providing direction to the businesses along 117 Avenue service roads is 
recommended. 

Meetings with landowners located east of 102 Street were conducted on August 29, 2014 to 
review the recommended plans. Based on the feedback received no major issues identified. 
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4.0 EXISTING CONDITIONS TRANSPORTATION ANALYSIS 

4.1 TRAFFIC MODELING CRITERIA 

A summary of the traffic modeling criteria are presented in Table 4.1 (Appendix E). Where 
possible, the traffic modeling criteria follow the requirements outlined in Section 19 (Traffic 
Signalization) of the City’s Design Manual (V2013) – if the specific criteria are not defined in the 
Design Manual, then industry standards and engineering judgment have been applied. 

4.1.1 Volume to Capacity Ratio 

The Volume to Capacity (V/C) Ratio is defined as the ratio of flow rate to capacity for a 
transportation facility. The higher the value, the more congestion is experienced by motorists. 
The maximum acceptable level of congestion for triggering roadway and/or intersection 
improvements for the City is typically a V/C Ratio of 0.85.  

4.1.2 Level of Service 

The Level of Service (LOS) of each turning movement is based on the amount of delay 
experienced by vehicles making the movement. Based on the delay, a letter-grade (‘A’ through 
‘F’) is assigned to the individual movements. The LOS criteria for a signalized and unsignalized 
intersection are summarized in Table 4.2, below. 

Table 4.2 – Level of Service Criteria 

Level of Service Average Control Delay (Seconds/Vehicle) Comments 

Signalized Intersection Unsignalized Intersection 

A 10.0 or less 10.0 or less Very good operation 

B 10.1 to 20.0 10.1 to 15.0 Good operation 

C 20.1 to 35.0 15.1 to 25.0 Acceptable operation 

D 35.1 to 55.0 25.1 to 35.0 Congestion 

E 55.1 to 80.0 35.1 to 50.0 Significant congestion 

F More than 80.0 More than 50.0 Unacceptable operations 

 

The maximum acceptable level of service before triggering roadway and / or intersection 
improvements for the City is typically LOS-D. 
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4.2 105 STREET / 116 AVENUE INTERSECTION SIGNALIZATION 

105 Street currently forms a stop controlled intersection with 116 Avenue (Highway 43) west of 
the study area. Signalization of this intersection is being considered, partly due to the difficulty in 
making a southbound left-turn from 105 Street onto 116 Avenue (Highway 43) due to the volume 
of traffic on 116 Avenue (Highway 43). Because of the difficulty in making the southbound left-
turn movement, it is hypothesized that traffic is shortcutting along 117 Street and to make the 
southbound left-turn movement at 102 Street / 116 Avenue (Highway 43) where there are 
existing traffic signals.  

Current traffic counts were reviewed together with the model to estimate the probability and 
magnitude of any diversion. The 2009 TMP’s base year model has 274 vehicles turning left from 
105 Avenue onto 116 Street (Highway 43); however, the 2010 traffic count by AT only shows  
6 vehicles in the PM peak, indicating there may be some latent demand. The count also 
indicates that there are about ten times more vehicles making the westbound right-turn 
movement than the southbound left-turn movement at the intersection – an imbalance that 
indicates there may be some diversion.  

However, counts at 102 Street / 116 Avenue do not reflect a similar imbalance that would 
represent traffic being diverted to 102 Street. In addition, AT maintains a permanent automated 
traffic recorder on 116 Avenue between 102 Street and 105 Street, which indicates that 2012 
westbound average annual daily traffic (AADT) is only 145 vehicles higher than the eastbound 
and is insufficient to account for such a diversion. Without an origin-destination study (license 
plate survey) it is difficult to determine what a volume of traffic is actually diverting from  
105 Street onto 102 Street in order to make the southbound left-turn movement at the 102 Street 
/ 116 Avenue (Highway 43) signalized intersection. 

Assuming some traffic is being diverted, the magnitude of diverted traffic appears to be modest. 
Diverted traffic would contribute to the eastbound right-turn at 117 Avenue / 102 Street, but 
volumes for this movement do not exceed 100 vehicles in either peak hour and some of these 
are generated by the existing commercial development along 117 Avenue. Signalizing  
105 Street / 116 Avenue will likely have a minimal effect on the 102 Street corridor as diverted 
traffic volumes are not expected to be high enough to significantly impact operations. 

4.3 102 STREET / 116 AVENUE SIGNAL TIMING REVIEW 

4.3.1 Existing Operation 

The existing signal timing plan for 102 Street / 116 Avenue (Highway 43) was reviewed, and is 
attached in Appendix B. At present there appear to be seven (7) active timing plans throughout 
the day, for the times listed below: 
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 Plan 1 – 6:00 am to 9:00 am; 
 Plan 2 – 9:00 am to 10:30 am; 
 Plan 3 – 10:30 am to 1:15 pm; 
 Plan 4 – 1:15 pm to 3:30 pm; 
 Plan 5 – 3:30 pm to 6:00 pm; 
 Plan 6 – 6:00 pm to 10:00 pm; and 
 Plan 7 – 10:00 pm to 6:00 am. 

As current traffic counts are only available for 6 hours (7:00 am to 9:00 am, 11:00 am to 1:00 pm, 
and 4:00 pm to 6:00 pm), the signal timing plan review has been completed for the following 
timing plans: 

 Plan 1 – AM Peak; 
 Plan 3 – Mid-Day Peak; and 
 Plan 5 – PM Peak. 

Based on a review of the signal timing plans, the following observations have been made: 

 Generally speaking, there is plenty of spare capacity within the signal timing plans and 
most vehicles should clear the intersection within one cycle; 

 Cycle lengths (120 sec to 125 sec) are longer than required by the traffic volumes, 
resulting in higher delays and longer queues than would otherwise occur. As a result, the 
southbound left operates at LOS E during both peak hours and the southbound through 
and northbound left also operate at LOS E during the PM peak hour; 

 The westbound left phase is not currently needed to achieve acceptable traffic 
modeling results (LOS-D or better and V/C Ratios not exceeding 0.85) and could be 
removed to provide additional capacity for other movements; and 

 The number of signal timing plans could potentially be reduced to four (4) – AM, Mid-
Day, PM and Off-Peak. 

The various signal timing inputs for the current 102 Street / 116 Avenue (Highway 43) timing plans 
are compared to the City’s Design Manual (V2013) in Table 4.3, below. 
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Table 4.3 – Signal Timing Comparison 

Signal Timing Component Existing Signal Timing Plan City of Grande  
Prairie Standards 

Minimum Green Time 116 Ave (Hwy 43) – 30 sec 
102 Street – 12 sec 

Highway Corridor – 20 sec 
Main Street – 15 sec 
Side Street – 12 Sec 

Amber Time 116 Ave (Hwy 43) – 4.5 sec 
102 Street – 3.5 sec 

Protected Left-Turns – 3.0 sec 

Based on Posted Speed: 
 70 km/h – 4.5 sec 
 ≤ 50 km/h – 3.5 sec 
 Left-turn – use 30 km/h 

All-Red Time Through Movements – 2.0 sec 
Protected Left-Turns – 1.0 sec 

Minimum – 1.0 sec 
Protected Left-Turns – provide 1.0 
sec if approach speed is 70 km/h 
or higher, or if left-turn arrow has 

poor sightlines 

Walk Time Crossing 116 Ave – 6 sec 
Crossing 102 Street – 10 sec 

 7 sec along Highway 43 or 
wide corridor with few 
pedestrians (< 20 / hour) 

Pedestrian Clearance 
(Flashing ‘Don’t Walk’ Time) 

Crossing 116 Ave – 17 sec 
Crossing 102 Street – 18-20 sec 

Calculated based on a 
pedestrian’s walking speed: 

 Default – 1.2 m/s 
 High volume of seniors or 

elementary students in area – 
1.0 m/s 

 Locations with audible 
pedestrian signals – 0.9 m/s 

 

Most of the timing parameters conform to the City’s standards. Longer minimum green time is 
permitted for coordination purposes on highways and appears reasonable in this context.  

4.3.2 Recommended Operation 

One complaint that the City receives regarding the 102 Street / 116 Avenue (Highway 43) 
intersection is that there is not enough time to safely cross the road. In 2013 it was announced 
that TAC completed a study regarding pedestrian walking speeds at signalized intersection and 
that the results would result in revisions to the Manual of Uniform Traffic Control Devices for 
Canada. It was found that the common practice of using 1.2 m/s as the assumed walking speed 
for signal timing purposes excludes approximately one-third of older pedestrians and 
approximately 90% of pedestrians who used assistive devices such as walkers or canes. 
Therefore, the study recommends the use of a range of walking speeds between 0.8 and 1.0 m/s 
for traffic signal timing in Canada.  

Using an assumed walking speed of 1.0 m/s combined with the current crosswalk lengths at the 
intersection of 102 Street / 116 Avenue (Highway 43) it is recommended that walk times be 
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normalized to 7.0 sec for all crossings and the following pedestrian clearance times (e.g. flashing 
‘don’t walk’ times) be implemented: 

 North-South crosswalks (e.g. crossing 116 Avenue) – 35 seconds; and 
 East-West crosswalks (e.g. crossing 102 Street) – 30 seconds. 

Sensitivity analysis indicates that queues and delays can be improved so that no movement 
operates at LOS E in either peak hour if the cycle length can be reduced to 80 s in the AM peak 
hour and 90 s in the PM peak hour. Because the number of timing plans and cycle length is 
governed by the need for coordination with the adjacent 100 Street intersection to the east, 
timing plan changes should be reviewed with Alberta Transportation in the context of the overall 
Highway 43 corridor.  

If changes to the cycle length are deemed to be inappropriate from the perspective of the 
overall Highway 43 corridor, a southbound protected-permitted left turn phase is recommended 
to reduce delays for this movement. While the northbound left turn operates at LOS E during the 
PM peak hour, a left turn phase is not recommended as this would increase delays for the higher 
volumes southbound movements. The through phases on 116 Avenue (Φ4 and Φ8) should be 
switched from maximum recall to minimum recall for all timing plans so that the signal phasing is 
more responsive to traffic on 102 Street. 

4.4 116 AVENUE AND 117 AVENUE 

A number of options were explored regarding how best to address the section of the 102 Street 
corridor between 116 Avenue (Highway 43) and 117 Avenue. At present, members of the public 
and City staff have observed significant southbound queuing at the intersection of 102 Street / 
116 Avenue (Highway 43) which frequently blocks access to 117 Avenue, especially during the 
PM peak hour. Due to the short distance between the two roadways (approximately 50 m) and 
minimal right-of-way available without impacting the adjacent commercial developments, 
options are limited to address both safety concerns and traffic movement along 102 Street in this 
area. 

Various signal timing and phasing plans were analyzed at 116 Avenue. Even confining the 
analysis to current traffic volumes with no consideration of future growth, the expected 95th 
percentile queue could not be consistently reduced to 50 m or less for the southbound 
movement; therefore, other options were considered. 

Signalization of the 102 Street / 117 Avenue intersection was not selected as the preferred option 
due to the likelihood of the northbound direction queuing back and blocking 116 Avenue. If 
traffic signals were to be installed at the intersection of 102 Street / 117 Avenue, it would be 
recommended that they be coordinated with the 102 Street / 116 Avenue (Highway 43) traffic 
signals. Even with the north-south movements being coordinated, there is still a significant 
volume of westbound right-turning and eastbound left-turning traffic at 102 Street / 116 Avenue 
(Highway 43) that would face a red-light once they turn onto 102 Street. With only approximately 
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50 m of storage between the two intersections, it would only take 6 – 8 passenger vehicles in any 
one travel lane to start blocking the intersection of 102 Street / 116 Avenue (Highway 43). 
Similarly, the intersection of 102 Street / 117 Avenue would likely experience queues from the 
southbound movements at 116 Avenue (Highway 43) backing up and affecting its operations. 

Construction of a roundabout at the 102 Street / 117 Avenue was not selected as the preferred 
option due to the right-of-way that would be required when taking into consideration that there 
are two northbound and three southbound lanes along 102 Street between 116 Avenue 
(Highway 43) and 117 Avenue. Due to the roadway cross-section at this section of the 102 Street 
corridor, two lanes would be required in the north and southbound directions, with single lanes in 
the east and westbound directions. The right-of-way required also increases beyond that of a 
conventional (e.g. signalized or stop-controlled) intersection because of the width of the splitter 
islands on all four legs of the roundabout and the need to accommodate WB-21 vehicles turning 
in all directions due to the proximity of commercial developments. 

The preferred option converts the intersection of 102 Street / 117 Avenue to a right-in/right-out so 
that spillback from 116 Avenue becomes less of an issue. As southbound queuing has been 
observed in the field, it is recommended that conversion to a right-in/right-out occur in the near 
future. As a result, the future horizons analysis in Section 5.0 has been completed assuming that 
the right-in/right-out will already be in place. 
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5.0 FUTURE HORIZONS TRANSPORTATION ANALYSIS 

5.1 TRAFFIC PROJECTIONS 

Future traffic volumes on 102 Street were projected using the City’s existing Visum models from 
the 2009 TMP. The City’s future horizon models are calibrated to a base year of 2009 and project 
traffic at three population horizons corresponding to the study horizons for this project:  
65K population, 78K population and 90K population horizons. As several years have passed since 
the models were completed, the model assumptions and outputs were reviewed against current 
information. 

5.1.1 TMP Model Review 

The review of land use (dwelling unit and employment) inputs compared the total dwelling units 
projected in the Northridge and Royal Oaks Outline Plans against the model inputs. The traffic 
analysis zones (TAZ) that include Royal Oaks extend beyond the Outline Plan’s boundaries. 
However, based on historical imagery it was assumed that there was no development within 
Royal Oaks in 2010 and all additional development within those zones is within the Royal Oaks 
Outline Plan area. As shown in Table 5.1, below, by the 90K population horizon all of Northridge 
and Royal Oaks fully built-out out and approximately a quarter of Arbour Hills has been assumed 
to be complete. The TAZ system used for the 2009 TMP is included in Appendix A. 

Model Horizon Northridge 
(TAZ 4901, 4903, 4905) 

Royal Oaks 
(TAZ 4701, 4702) 

Arbour Hills  
(TAZ 15002) 

Base Year (2009) 320 0 0 

65K 403 269 0 

78K 612 601 67 

90K 804 834 584 

Outline Plan (OP) 820 832 2211 

Percentage of OP at 90K 98% 100% 26% 

 

The Outline Plans do not include employment projections and thus no comparison to planned 
values is possible. However, between the base year and the 90K population horizon, 
employment in Northridge increased by 50, in Royal Oaks by 75, and by 600 in Arbour Hills. 
Employment in TAZ 4902, which consists of the area between 102 Street and 100 Street and 
bounded by 124 Avenue and 132 Avenue, increased by 375 and seems to account for the 
development of some currently empty lots.  

The review of the 2009 TMP’s land use inputs compared with most up-to-date planning 
information available indicated that the modeled land use inputs continue to be reasonable 
and no revisions were required.  
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The road network for the model was also reviewed. Three differences were observed between 
the Royal Oaks and Northridge Outline Plans and the road network in the model: 

 124 Avenue remains a three legged intersection at all model horizons with no west leg; 
 128 Avenue remains a three legged intersection at all model horizons with no connection to 

the Royal Oaks Outline Plan; and 
 104A Street as shown in the Royal Oaks Outline Plan does not exist in any of the model 

horizons. 

To more accurately model traffic volumes on 102 Street all three connections shown in Figure 5.1 
were added to the existing 65K, 78K, and 90K models. 

Figure 5.1 – New Network Connections 

 

Additionally, the City recently approved an application to construct 130 Avenue between  
102 Street and 101 Street, which has also been included in the traffic models at the 65K 
population, 78K population and 90K population horizons. Also, the intersection of 132 Avenue /  
101 Street was also converted to right-in/right-out at all model horizons. 

The existing volumes assigned by the model onto the 102 Street corridor were also reviewed. 
Compared to more current traffic count data, the model assigns considerably less traffic onto 

128 Ave 10
4A

 S
t 

102 Street 

New Links 
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102 Street than would be expected. For example, the 90K population horizon model assigns a 
two-way volume south of 121 Avenue of 585 vph; however, the 2012 count indicates that the 
present day volume is already 1012 vph. Therefore, turning movement volumes from the model 
were not used directly for the analysis contained within this report.  

5.1.2 Design Traffic Volumes 

The design traffic volumes used for analysis were derived by adding the current counts to the 
difference in traffic volumes between a future horizon model and the base year model – this 
allowed for the higher existing traffic volumes along 102 Street to be accounted for. The most 
current PM peak hour counts are shown in Figure 5.2 (Appendix F). Turning movement counts 
were not available at the intersections with 130 Avenue or 132 Avenue, and thus traffic volumes 
were estimated based on the counts at 128 Avenue and the Alberta Transportation (AT) volume 
data at the 132 Avenue / 100 Street (Highway 43) intersection.  

For a few turning movements, especially at 121 Avenue where traffic diverted to the new  
124 Avenue connection, the above method resulted in traffic volumes less than zero. In those 
instances, the existing traffic counts were decreased by the ratio of future model volumes to 
base year model volumes. No attempts were made to balance traffic volumes between 
intersections so there is some discrepancy due to the counts having been completed at 
different times. 

Figures 5.3 to 5.5 (Appendix F) show the design volumes for the 65K population, 78K population 
and 90K population horizons, respectively.  

5.2 CAPACITY ANALYSIS 

Intersection capacity analysis for the 65K population, 78K population and 90K population 
horizons has been completed using the software package of Synchro Studio 8, which is an 
industry-standard traffic analysis tool. Synchro is used to determine the anticipated LOS and V/C 
Ratios of the movements at an intersection. 

The 2009 TMP only provided PM peak hour traffic volumes, which formed the basis for the 
analysis contained within this report. Synchro analysis has also been provided for the AM peak 
hour as well based on the assumption that the AM peak hour volumes equal 75% of the reversed 
PM peak hour flows (e.g. if the northbound through movement has 100 vph in the PM peak hour, 
then the southbound through movement in the AM peak hour is assumed to be 75 vph). 

The results of the intersection capacity analysis are summarized in Tables 5.3 – 5.8 and detailed 
Synchro outputs are included in Appendix G. 
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5.3 SIGNAL WARRANT ANALYSIS 

The signal warrant analysis (SWA) was completed using the Transportation Association of 
Canada’s (TAC) Traffic Signal Warrant Analysis Spreadsheet, v.3H (2007). When the spreadsheet 
yields a W-value equal to or greater than 100 points, signalization is warranted. No pedestrian 
movements have been included in the SWA as no pedestrian count data is available for the 
study intersections.  

Although the capacity analysis was the primary consideration in deciding whether or not an 
intersection should be signalized, the signal warrant was used to identify intersections that should 
also be considered for signalization even if no movements are overcapacity. The results of the 
SWA for the intersections along the 102 Street corridor (113 Avenue to 132 Avenue) for all 
analyzed horizons can be found in Appendix H.  

5.4 RECOMMENDED INTERSECTION CONFIGURATION 

The results of the intersection analysis are summarized in the following Table 5.9.The table shows: 

1. Capacity Analysis: the intersection control that was analyzed and whether any movements 
are overcapacity (exceed a V/C ratio of 0.85, or LOS-D) in the AM or PM peak hours. Stop 
controlled intersections that are overcapacity need to be signalized.  

2. Signal Warrant: results of the TAC signal warrant analysis, where a value greater than 100 
suggests that signalization should be considered even if no movements are overcapacity. 

It should be noted that the intersection of 102 Street / 116 Avenue has not been included in the 
intersection analysis as it is presently a signalized intersection.  In addition, the intersection of 102 
Street / 117 Avenue has not been analyzed as it is assumed that will be converted into a right-
in/right-out.  

In order to mitigate driver confusion at the intersection of 102 Street / 113 Avenue and to 
address the southbound right-turn queuing related to the presence of schools west of the 
intersection, the geometry at the intersection has been revised to provide dedicated left-turn, 
through and  right-turn lanes. 
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Table 5.9 – Intersection Analysis Summary 

65K Design Volumes 

Intersection Capacity Analysis Results Signal Warrant  Intersection Control 

113 Ave No issues as a stop control 20 Stop 

121 Ave No Issues as a stop control 82 Stop 

124 Ave No Issues as a stop control 49 Stop 

128 Ave No Issues as a stop control 88 Stop 

130 Ave No Issues as a stop control 7 Stop 

132 Ave No Issues as a stop control 28 Stop 

78K Design Volumes 

Intersection Capacity Analysis Results Signal Warrant  Intersection Control 

113 Ave No Issues as a stop control 21 Stop 

121 Ave WBL fails at stop control 90 Stop  Signal 

124 Ave No Issues as a stop control 58 Stop 

128 Ave EBL, WBL, WBT fails at stop control 185 Stop  Signal 

130 Ave No Issues as a stop control 58 Stop 

132 Ave NBL fails at stop control 28 Stop  Signal 

90K Design Volumes 

Intersection Capacity Analysis Results Signal Warrant  Intersection Control 

113 Ave No Issues as a stop control 59 Stop 

121 Ave No issues as signal controlled 108 Signal 

124 Ave No issues at stop control 75 Stop 

128 Ave No issues as signal controlled 220 Signal 

130 Ave WBL, WBR fails at stop control 64 Stop  Signal 

132 Ave No issues as signal controlled 132 Signal 

 

5.4.1 Short-Term Horizon (65K Population) 

All of the existing stop controlled intersections on the 102 Street corridor are expected to operate 
adequately under the projected traffic volumes. No signals or additional lanes or turn bays are 
required.  
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5.4.2 Medium-Term Horizon (78K Population) 

Movements at three intersections are expected to be overcapacity at this horizon and those 
intersections should be signalized: 

 121 Avenue westbound left turn will operate at LOS-F during the PM peak hour.  
 128 Avenue eastbound left turn will operate at LOS-F in during the AM peak hour, all 

westbound movements are also expected to operate at LOS-F during the PM peak hour.  
 132 Avenue westbound left operates at LOS-F during the PM peak hour. 

These three intersections were analyzed as signalized intersections for 90K horizon. 

5.4.3 Long-Term Horizon (90K Population) 

At this horizon, 130 Avenue will also need to be signalized as the westbound left will operate at 
LOS-F during the PM peak hour.  

5.5 ROUNDABOUTS ANALYSIS 

Modern roundabouts have been successfully implemented in countries throughout the world. 
Benefits realized by both transportation agencies and road users include reduction in severity of 
crashes, traffic calming, reductions in vehicular delays and reduced greenhouse gas emissions. 
Roundabouts provide opportunities to build more aesthetically pleasing junctions while also 
continuing to effectively move traffic during power outages. 

A typical single lane roundabout has been shown as an alternative intersection treatment on 
the overall concept plan. Traffic modeling for the roundabout alternative was completed using 
SIDRA Intersection 6, and outputs for the above listed intersections are included in Appendix I. 
Only the 90K horizon was analyzed with a roundabout to demonstrate the viability of the 
intersection treatment in the long term as an alternative intersection treatment. Table 5.10 below 
outlines the results of the roundabout analysis and identifies the intersections where a 
roundabout is anticipated to function acceptably at the 90K population horizon. 

Table 5.10: Roundabout Analysis 

Intersection Roundabout 

121 Ave Single-lane 

124 Ave Single-lane 

128 Ave Single-lane with SBR bypass lane 

130 Ave Single-lane 
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6.0 CONCEPT PLAN 

In addition to the traffic analysis contained within this report, the scope of work for the 102 Street 
(113 Avenue to 132 Avenue) Traffic Study included development of a conceptual plan for the 
102 Street corridor taking into account proposed and existing land uses, traffic volumes, levels of 
service, appropriate access locations, growth assumptions and long-term functionality. The 
concept plan has been developed based on the results of the traffic analysis, geometric 
requirements, feedback received from the two public open houses and discussions with the 
City’s project team. 

6.1 CONCEPT PLAN DEVELOPMENT 

The concept plan evolved throughout the duration of the 102 Street (113 Avenue to 132 
Avenue) Traffic Study. The original concept, based primarily on the results of the traffic analysis 
and geometric requirements, was modified following feedback received from Open House #1 
and subsequent discussions with the City’s project team. The revised concept plan was then 
presented at Open House #2. The concept plan has been developed for the long-term 
scenario, that being the 90K population horizon. Correspondence relating to the concept plan 
development is included in Appendix J. 

6.2 GEOMETRIC DESIGN CRITERIA 

Geometric design criteria used in the development of the concept for the 102 Street corridor is 
discussed below. It is important to note that the scope of work for this project was for a concept 
development only, and so the geometric design criteria discussed below are not as detailed or 
numerous as what you would find in a Functional or Preliminary Design Report (e.g. vertical 
geometrics are not addressed in this report). 

The design criteria used to develop the concept for the 102 Street corridor are summarized in 
Table 6.1, below. The design criterion is based on TAC standards and the City’s Design Manual 
(V2013). 

Table 6.1 – Design Criteria 

Factors Values 

Road Classification Urban Arterial Undivided (UAU 60) 

Design Speed 60 km/h 

Posted Speed 50 km/h 

Lane Width 3.5 - 3.7 m 

Design Vehicle WB-21 
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6.2.1 Design Vehicle Turning Movements 

The use of a design vehicle provides a means of properly designing the intersection.  Design 
parameters such as curb return radii, left-turn radii, lane widths, median openings, turning 
roadways, and sight distances are affected based on the selection of the design vehicles. The 
WB-21 design vehicle has been used for all intersections along the 102 Street corridor. 

6.2.2 Trails and Sidewalks 

There is an existing 3.0 m asphalt trail along the west side of 102 Street from 116 Avenue 
(Highway 43) to 132 Avenue. To provide additional options for pedestrians and cyclists, a 2.0 m 
separate sidewalk is proposed for the east side of the roadway. Wherever possible, a consistent 
cross-section should be maintained for the corridor and as such the sidewalk has been shown 
3.0 m from the back of curb.  

The proposed sidewalk should tie-in to sidewalks and/or trails along each of the intersecting 
roadways. It is recommended that missing sidewalk connections be constructed to provide 
good connectivity between the residential areas west of 102 Street and the commercial areas 
adjacent to 100 Street (Highway 43). 

6.3 PREFERRED CONCEPT PLAN 

The preferred concept plan is illustrated on Figure 6.1 (116 Avenue to 117 Avenue), Figure 6.2 
(124 Avenue) and the overall concept plan for the 90K population horizon is attached in 
Appendix K.  

6.3.1 Median Fence – South of 116 Avenue 

The preferred concept plan for the 102 Street corridor includes extension of the median that 
currently exists south of 116 Avenue (Highway 43) combined with installation of a median fence. 
This recommendation is to address two existing issues observed by City staff, as described below: 

 Extension of the median further south of 115 Avenue is to address the U-turn movements that 
have been observed by residents traveling south on 102 Street trying to access 115 Avenue; 
and 

 Installation of the median fence is to address jaywalking that is currently happening at two 
locations along 102 Street, south of 116 Avenue (Highway 43) – both where the trails that 
parallel 116 Avenue (Highway 43) line up, and where 115 Avenue lines up with the Public 
Utility Lot (PUL) that is located west of 102 Street. 

The median fence is envisioned to be aesthetically pleasing without becoming a trap for 
garbage and other debris that the wind may carry. It should also be designed such that 
pedestrians are not able to easily climb over it, thus encouraging them to use the crosswalks 
provided at either 116 Avenue (Highway 43) or 113 Avenue. 
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6.3.2 116 Avenue to 117 Avenue 

With conversion of 117 Avenue to right-in/right-out accesses on both sides, access for the 
existing commercial developments must be taken into consideration. A few specific 
considerations include the following: 

 Northbound left-turning traffic at the intersection of 102 Street / 117 Avenue will use 105 
Street to access commercial developments located along 117 Avenue between 102 Street 
and 105 Street. The difference in travel distance is roughly an extra 600 m when traveling 
from 102 Street / 116 Avenue (Highway 44) to the mid-point of 117 Avenue via 105 Street, as 
compared to the existing 102 Street route. As the turns onto 105 Street and onto 117 Avenue 
are both right-turns, the increase in travel time is anticipated to be minimal. 

 Southbound left-turning traffic at the intersection of 102 Street / 117 Avenue will access the 
commercial developments located east of 102 Street via 121 Avenue and the 100 Street 
service road. 

 Eastbound left-turning and through traffic at 102 Street / 117 Avenue will likely use 105 Street 
to Royal Oaks Drive (124 Avenue) if their end-destination is north of 117 Avenue, and 105 
Street to 116 Avenue (Highway 43) if their end destination is south of 117 Avenue or east of 
102 Street.  

 Westbound left-turning and through traffic at 102 Street / 117 Avenue will likely use the 100 
Street Service road to access 100 Street or 121 Avenue, depending on their end-destination.  

When the right-in/right-out is implemented at 102 Street / 117 Avenue, the City discuss should the 
signalization of 105 Street / 116 Avenue (Highway 43) with AT as the volume of southbound left-
turning traffic is expected to increase. In addition, there is also the potential for shortcutting 
through the existing hotel site on the northwest quadrant of the intersection. As a result, the City 
may want to consider extending the concrete median beyond the hotel access to prevent 
shortcutting traffic.



N



N
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7.0 CONCLUSION AND RECOMMENDATIONS 

102 Street is a major north-south corridor from 132 Avenue to south of 87 Avenue. Due to the new 
connection from 116 Avenue to 113 Avenue, and the increased commercial development north 
of 116 Avenue, traffic has steadily increased on the roadway. Most noticeably, the intersections 
of 102 Street with 116 Avenue and 117 Avenue are congested during peak hours. 

This report documents the traffic analysis completed for the existing and proposed intersections 
along 102 Street from 113 Avenue to 132 Avenue to determine the future intersection upgrades 
at the short-term (65,000 population), medium term (78,000 population) and long-term (90,000 
population) growth  horizons. In addition to the traffic analysis, an ultimate conceptual plan for 
the 102 Street corridor has been developed. 

102 Street / 116 Avenue Signal Timing Review 

Based on the signal time review, it appears that the majority of the timing parameters conform 
to the City Standards. It is recommended that walk times be normalized to 7.0 seconds for all 
crossings with the following pedestrian clearance times: 

 North-South crosswalks – 35 seconds; and 

 East-West crossing – 30 seconds.  

In addition, a southbound protected-permitted left turn phase is recommended to reduce 
delays. No northbound left turn is recommended as this would increase the delays for the higher 
southbound volumes. Also, through traffic phases on 116 Avenue should be switched from 
maximum recall to minimum for all timing plans so that the signal phasing is more responsive to 
traffic on 102 Street.  

116 Avenue and 117 Avenue 

A number of options were explored regarding the significant southbound queuing at the 
intersection of 102 Street / 116 Avenue. Due to the short distance between 116 Avenue and 117 
Avenue (approximately 50m), southbound queuing traffic frequently blocks access to 117 
Avenue, especially during the PM peak hour. 

It is recommended that the intersection of 102 Street / 117 Avenue be converted to a 
right-in/right-out. The analysis indicates that existing traffic volumes and operations warrant a 
right-in/right-out at the intersection of 102 Street and 117 Avenue. 

102 Street / 113 Avenue 

In order to mitigate driver confusion at the intersection of 102 Street / 113 Avenue and to 
address the southbound right-turn queuing related to the presence of schools west of the 
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intersection, it is recommended that the geometry at the intersection be revised to provide a 
dedicated left-turn, through and right-turn lanes. 

Short-Term Horizon (65,000 population) 

At the 65K population horizon, all of the exiting stop controlled intersections on the 102 Street 
corridor are expected to operate adequately under the projected traffic volumes. No signals, 
additional lanes or turn bays are required.  

Medium-Term Horizon (78,000 population) 

Movements at three intersections are expected to be overcapacity at this horizon and those 
intersections should be signalized: 

 121 Avenue westbound left turn will operate at LOS-F during the PM peak hour.  

 128 Avenue eastbound left turn will operate at LOS-F in during the AM peak hour, all 
westbound movements are also expected to operate at LOS-F during the PM peak hour.  

 132 Avenue westbound left operates at LOS-F during the PM peak hour. 

Long-Term Horizon (90,000 population)  

At this horizon, 130 Avenue will also need to be signalized as the westbound left will operate at 
LOS-F during the PM peak hour. 

Roundabout Analysis  

Additional traffic modeling was completed to demonstrate the viability of implementing 
roundabouts along the 102 Street corridor. Based on the analysis, a typical single lane 
roundabout is anticipated to function acceptably at the 90K population horizon for the following 
intersections: 

 102 Street / 121 Avenue; 

 102 Street / 124 Avenue; and 

 102 Street / 130 Avenue. 

A single lane roundabout with a southbound right-turn slip lane is anticipated to function 
acceptably at 102 Street / 128 Avenue. 

Preferred Concept Plan 

In addition to the traffic analysis, development of a conceptual plan for the 102 Street corridor 
taking into account proposed and existing land uses, traffic volumes, levels of service, 
appropriate access locations, growth assumptions, and long-term functionality was completed. 
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The preferred concept plan for the 102 Street corridor includes: 

 Extension of the median further south of 115 Avenue is to address the U-turn movements 
that have been observed by residents traveling south on 102 Street trying to access 115 
Avenue; 

 Installation of the median fence is to address jaywalking that is currently happening at 
two locations along 102 Street, south of 116 Avenue (Highway 43) – both where the trails 
that parallel 116 Avenue (Highway 43) line up, and where 115 Avenue lines up with the 
Public Utility Lot (PUL) that is located west of 102 Street; and 

 Conversion of the intersection of 102 Street / 117 Avenue to a right-in/right-out access. It 
should be noted that when the right-in/right-out is implemented, the City should discuss 
the signalization of 105 Street / 116 Avenue (Highway 43) with AT as the volume of 
southbound left-turning traffic is expected to increase at that intersection. 
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TURNING MOVEMENT COUNTS
 116 AVENUE AND 102 STREET

Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds
7:00 AM 3 0 0 0 2 14 0 0 0 0 0 0 0 9 0 0 28
7:15 AM 1 0 0 0 0 10 0 0 0 0 0 0 0 16 0 0 27
7:30 AM 0 2 0 0 0 23 0 0 0 0 0 0 2 19 1 0 47
7:45 AM 0 0 0 0 1 20 1 0 3 0 0 0 0 15 3 0 43
8:00 AM 4 0 1 0 0 15 0 0 1 0 0 0 0 17 0 0 38
8:15 AM 4 1 0 0 0 22 2 0 0 0 0 0 1 15 2 0 47
8:30 AM 2 1 0 0 0 16 0 0 1 2 0 0 0 12 0 0 34
8:45 AM 3 1 0 0 0 18 0 0 0 0 0 0 0 28 1 0 51
9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 AM 0 0 0 0 0 15 0 0 0 1 0 0 0 21 0 0 37
11:15 AM 1 2 0 0 0 28 1 0 0 0 0 0 0 19 3 0 54
11:30 AM 0 1 0 0 1 24 0 0 0 0 0 0 0 19 0 0 45
11:45 AM 1 1 0 0 0 15 1 0 0 1 0 0 0 16 0 0 35
12:00 PM 5 0 1 0 0 24 0 0 0 0 0 0 0 15 2 0 47
12:15 PM 2 0 0 0 2 17 0 0 0 2 0 0 0 18 0 0 41
12:30 PM 1 0 0 0 1 13 0 0 0 0 2 0 0 16 0 0 33
12:45 PM 0 0 0 0 0 11 1 0 0 0 0 0 0 21 0 0 33
1:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:00 PM 4 0 0 0 0 28 0 0 0 1 0 0 0 27 1 0 61
4:15 PM 2 0 0 0 1 23 0 0 0 0 0 0 0 20 1 0 47
4:30 PM 2 0 0 0 0 23 0 0 0 0 0 0 0 10 0 0 35
4:45 PM 2 0 0 0 0 11 0 0 0 0 0 0 1 17 0 0 31
5:00 PM 0 0 0 0 0 21 0 0 0 0 0 0 0 14 1 0 36
5:15 PM 3 1 0 0 1 20 1 0 1 1 0 0 0 16 0 0 44
5:30 PM 1 1 0 0 1 27 1 0 1 0 0 0 0 13 0 0 45
5:45 PM 1 2 0 0 1 12 0 0 0 0 0 0 0 12 1 0 29

Total 42 13 2 0 11 450 8 0 7 8 2 0 4 405 16 0 968

File Name: 102 St & 116 Ave
Start Date: Wednesday, June 23, 2010
Start Time: 7:00:00 AM
Site Code: 0

Comment 1: Default Comments
Comment 2: Change These in The Preferences Window

Total (V15)Start Time
102 St                  

From South
116 Ave                 

From West

Comment 3: Select File/Preference in the Main Scree
Comment 4: Then Click the Comments Tab

102 St         
From North

116 Ave                     
From East

Trucks



TURNING MOVEMENT COUNTS
 116 AVENUE AND 102 STREET

Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds

7:00 AM 29 11 13 1 13 113 2 0 2 17 4 0 2 84 25 0 315
7:15 AM 55 12 11 1 11 138 5 0 6 13 7 0 5 135 49 0 447
7:30 AM 60 27 21 0 22 202 5 0 4 37 13 5 8 146 54 1 599
7:45 AM 49 25 10 4 31 218 11 2 11 35 5 1 5 170 56 0 626
8:00 AM 64 18 26 0 17 138 11 1 5 15 9 0 1 132 39 0 475
8:15 AM 57 27 19 2 15 166 27 0 9 22 11 1 6 138 39 0 536
8:30 AM 47 27 20 2 20 154 30 0 21 22 13 0 6 151 49 0 560
8:45 AM 42 30 19 0 29 148 5 0 15 29 7 0 8 157 52 1 541
9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 AM 72 21 12 0 16 172 2 2 16 25 5 2 3 188 49 0 581
11:15 AM 64 30 20 0 16 169 7 4 11 19 13 21 6 168 49 4 572
11:30 AM 60 37 20 12 15 173 6 4 19 30 15 6 11 160 43 0 589
11:45 AM 68 31 24 4 26 180 12 1 11 35 9 0 6 198 56 1 656
12:00 PM 107 46 28 2 29 197 6 1 11 28 12 2 4 195 70 0 733
12:15 PM 70 29 19 0 35 178 8 1 8 28 9 2 5 177 55 0 621
12:30 PM 71 33 19 3 22 198 17 0 9 29 17 1 7 192 64 0 678
12:45 PM 84 41 25 0 27 186 16 0 8 28 10 3 7 200 90 0 722
1:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:00 PM 79 21 16 8 17 210 5 7 13 27 6 1 7 236 49 0 686
4:15 PM 74 23 17 1 22 191 1 0 7 21 13 0 7 237 61 0 674
4:30 PM 83 39 28 0 24 198 6 0 17 31 10 2 5 262 53 0 756
4:45 PM 77 31 31 0 15 194 4 0 14 26 8 1 12 248 56 0 716
5:00 PM 79 63 28 3 13 208 8 0 10 29 16 0 6 290 59 4 809
5:15 PM 80 38 37 1 35 233 9 0 12 29 17 0 11 244 65 0 810
5:30 PM 66 34 27 0 21 196 17 0 14 24 6 2 6 215 53 0 679
5:45 PM 53 31 25 3 18 201 9 0 12 26 13 1 5 159 41 0 593

Total 1590 725 515 47 509 4361 229 23 265 625 248 51 149 4482 1276 11 14974

File Name: 102 St & 116 Ave
Start Date: Wednesday, June 23, 2010
Start Time: 7:00:00 AM
Site Code: 0

Comment 1: Default Comments
Comment 2: Change These in The Preferences Window
Comment 3: Select File/Preference in the Main Scree
Comment 4: Then Click the Comments Tab

102 St         
From North

116 Ave                     
From East

Start Time Total (V15)

102 St                  
From South

116 Ave                 
From West

Total Vehicles
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TURNING MOVEMENT COUNTS
  124 AVENUE 102 STREET

Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds
4:00 PM 0 2 0 0 0 0 2 0 1 4 0 0 0 0 0 0 9
4:15 PM 0 3 0 0 0 0 1 0 0 2 0 0 0 0 0 0 6
4:30 PM 0 1 0 0 1 0 1 0 1 1 0 0 0 0 0 0 5
4:45 PM 0 3 0 0 0 0 0 0 2 1 0 0 0 0 0 0 6
5:00 PM 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 2
5:15 PM 0 2 0 0 1 0 0 0 0 1 0 0 0 0 0 0 4
5:30 PM 0 3 1 0 0 0 0 0 1 1 0 0 0 0 0 0 6
5:45 PM 0 1 0 0 0 0 0 0 1 2 0 0 0 0 0 0 4

Total 0 15 1 0 2 0 5 0 6 13 0 0 0 0 0 0 42

Comment 3: Select File/Preference in the Main Scree
Comment 4: Then Click the Comments Tab

102ST                   
From North

124AVE                  
From East TotalStart Time

File Name: 124 Ave & 102 St
Start Date: 7/6/2011
Start Time: 4:00:00 PM
Site Code: 0

Comment 1: Default Comments
Comment 2: Change These in The Preferences Window

102ST                   
From South

124AVE                  
From West

Trucks



TURNING MOVEMENT COUNTS
  124 AVENUE 102 STREET

Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds
4:00 PM 0 50 3 0 4 0 21 0 15 57 0 0 0 0 0 0 150
4:15 PM 2 55 4 1 1 0 14 0 17 36 0 0 0 0 2 0 131
4:30 PM 0 50 2 1 5 0 26 0 17 49 0 0 0 1 0 0 150
4:45 PM 0 73 4 2 3 0 18 0 17 35 0 0 0 0 0 0 150
5:00 PM 1 107 5 1 3 0 32 0 6 53 0 0 0 0 0 2 207
5:15 PM 1 70 2 0 4 0 23 0 13 38 0 1 0 0 1 2 152
5:30 PM 0 60 2 2 0 0 16 0 12 41 2 0 2 0 0 1 135
5:45 PM 0 60 1 0 3 1 27 1 9 19 0 0 0 0 0 0 120

Total 4 525 23 7 23 1 177 1 106 328 2 1 2 1 3 5 1195

Comment 3: Select File/Preference in the Main Scree
Comment 4: Then Click the Comments Tab

102ST                   
From North

124AVE                  
From East TotalStart Time

File Name: 124 Ave & 102 St
Start Date: 7/6/2011
Start Time: 4:00:00 PM
Site Code: 0

Comment 1: Default Comments
Comment 2: Change These in The Preferences Window

102ST                   
From South

124AVE                  
From West

Total Vehicles



 128 AVENUE AND 102 STREET

Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds
7:00 AM 1 0 0 0 1 0 2
7:15 AM 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0
7:45 AM 2 0 0 1 0 2 5
8:00 AM 1 0 0 0 0 0 1
8:15 AM 2 1 1 0 0 1 5
8:30 AM 0 0 0 0 0 0 0
8:45 AM 2 0 0 0 1 0 3
9:00 AM 0
9:15 AM 0
9:30 AM 0
9:45 AM 0

10:00 AM 0
10:15 AM 0
10:30 AM 0
10:45 AM 0
11:00 AM 0
11:15 AM 0
11:30 AM 0
11:45 AM 0
12:00 PM 0
12:15 PM 0
12:30 PM 0
12:45 PM 0
1:00 PM 0
1:15 PM 0
1:30 PM 0
1:45 PM 0
2:00 PM 0
2:15 PM 0
2:30 PM 0
2:45 PM 0
3:00 PM 2 0 0 1 1 1 5
3:15 PM 2 0 0 0 2 3 7
3:30 PM 3 0 0 1 0 0 4
3:45 PM 0 0 0 0 0 1 1
4:00 PM 5 1 0 0 0 3 9
4:15 PM 3 0 0 2 0 5 10
4:30 PM 1 0 0 0 0 3 4
4:45 PM 0 0 0 0 0 1 1
5:00 PM 3 0 0 1 0 1 5
5:15 PM 0 0 1 1 0 4 6
5:30 PM 0 0 0 1 0 2 3
5:45 PM 2 0 0 0 0 4 77

Total 0 29 2 0 2 0 8 0 5 31 0 0 0 0 0 0 148

Select File/Preference in the Main Scree
Comment 4: Then Click the Comments Tab

116                     
From North

84                      
From EastStart Time Total (V15)

File Name: 128 Avenue & 102 Street
Start Date: Wednesday, July 04, 2012
Start Time: 7:00:00 AM
Site Code: 0

Comment 1: Default Comments
Comment 2: Change These in The Preferences Window

116                     
From South

84                      
From West

Comment 3:

Trucks



 128 AVENUE AND 102 STREET

Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds
7:00 AM 0 21 1 0 1 0 0 0 3 21 0 0 0 0 0 0 47
7:15 AM 0 16 0 4 0 0 4 0 4 40 0 0 0 0 0 0 64
7:30 AM 0 30 2 0 0 0 4 0 16 95 0 0 0 0 0 0 147
7:45 AM 0 42 6 0 3 0 6 0 14 72 0 0 0 0 0 0 143
8:00 AM 0 44 2 0 1 0 3 2 23 58 0 0 0 0 0 0 131
8:15 AM 0 39 4 0 1 0 11 0 10 46 0 0 0 0 0 0 111
8:30 AM 0 34 2 0 2 0 5 0 8 33 0 0 0 0 0 0 84
8:45 AM 0 40 0 0 0 0 4 0 7 44 0 0 0 0 0 0 95
9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:00 PM 0 49 1 0 0 0 6 0 6 35 0 0 0 0 0 0 97
3:15 PM 0 47 2 0 3 0 8 0 6 34 0 1 0 0 0 0 100
3:30 PM 0 36 1 0 5 0 3 0 11 17 0 0 0 0 0 0 73
3:45 PM 0 41 2 0 6 0 10 0 7 32 0 0 0 0 0 0 98
4:00 PM 0 48 5 0 2 0 8 0 4 41 0 0 0 0 0 0 108
4:15 PM 0 45 2 0 1 0 12 0 6 41 0 1 0 0 0 0 107
4:30 PM 0 57 2 0 4 0 9 0 2 48 0 0 0 0 0 0 122
4:45 PM 0 90 4 0 5 0 16 0 7 47 0 1 0 0 0 0 169
5:00 PM 0 92 1 0 8 0 16 0 4 51 0 1 0 0 0 0 172
5:15 PM 0 120 1 0 3 0 15 0 5 43 0 0 0 0 0 0 187
5:30 PM 0 73 1 0 2 0 7 0 5 46 0 0 0 0 0 0 134
5:45 PM 0 52 0 0 0 0 7 0 4 43 0 0 0 0 0 0 2189

Total 0 964 39 4 47 0 147 2 148 844 0 4 0 0 0 0 4378

116                     
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84                      
From West

Comment 3: Select File/Preference in the Main Scree
Comment 4: Then Click the Comments Tab

116                     
From North

84                      
From EastStart Time Total (V15)

File Name: 128 Avenue & 102 Street
Start Date: Wednesday, July 04, 2012
Start Time: 7:00:00 AM
Site Code: 0

Comment 1: Default Comments
Comment 2: Change These in The Preferences Window

Total Vehicles
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Jody Klassen
Marketing and Communications Department
City of Grande Prairie
780.538.0300

 
-----------------------------------------------  

This message, and any attached documents, may include proprietary or protected information. If you are not the intended 
recipient, please notify me, delete this message, and do not further communicate the information contained herein without my 
express written consent.  







Canadian Paraplegic Association (Alberta)
#10 Knowledge Way
Grande Prairie, AB  T8W 2V9
Main: (780) 532-
3305
Fax: (780) 539-3567
www.cpa-ab.org

To empower persons with spinal cord injuries and other physical disabilities to achieve 
 independence and full community participation.

 
 

Charitable Registration Number 118835016 RR0001  
Edmonton (Head Office)  • Calgary  • Fort McMurray  • Grande Prairie • Lethbridge  • Lloydminster  • Medicine Hat • Red Deer  • St. Paul  

Norman Kyle, Senior Transportation Analyst, Engineering Services  nkyle@cityofgp.com
Tel: 780 830 7448    Fax: 780 830 7440 

In regards to the 102 St Traffic Study (113Ave to 132 Ave)  

Hello Norman,  
First of all, thank you for the opportunity to provide input with respect to the general expansion of 
Grande Prairie while we are in transition from small city to large city planning.  My role with the 
Canadian Paraplegic Association (Alberta) [CPA] encompasses collaborative efforts with various 
agencies in both client services and community development.  This mix is wonderful as we feel we can 
increase awareness on behalf of individuals who may not otherwise raise their voices in regards to a 
fully inclusive community for all. 

Secondly, I realize that the city’s mandate to create a walkable and wheelchair friendly environment is 
timely and complicated where private ownership meets municipal and provincial mandates. To consider 
development planning for growth encompassing approximately 30,000 people is an incredible 
undertaking and clearly necessary with the development rate of our city.   

The mission statement of the Canadian Paraplegic Association (Alberta) is to empower persons with 
spinal cord injuries and other physical disabilities to achieve independence and full community 
participation.  Our focus on the environment benefits people who have mobility challenges as well as 
those with strollers and babes in arms; this merges nicely with the City of Grande Prairie’s mandate to 
be “Walkable”. 

One of the challenges we mutually face is that support outlined within the provincial Barrier-Free 
Guidelines can be challenging to apply to an inaccessible landscape.  Presumably, planning well into 
the future will alleviate this challenge, as the construction will need to meet and exceed the 
contemporary guidelines.  Our concern therefore is that we need to anticipate who will be living in the 
un-built residential section and how to make pedestrian ways safer for local residents and business 
patrons.

The open house provided me with the opportunity to talk about the roadway and traffic flow.  I 
recognize there is a broad array of information to be reviewed however I would like to provide some 
further thoughts to ensure certain facets for optimal inclusion are not overlooked:  

1. There is currently a significant deficit in the number of affordable and accessible homes in our region,
and the residential area adjacent to the 102 Avenue Corridor can potentially address this concern;
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2. The catchment area for Grande Prairie businesses is very large. However, many people north of
Fairview, south of Fox Creek and east of Grande Cache choose to not shop in Grande Prairie, nor do they
return to their region after disabilities because of the lack of accessibility;

3. It is reasonable to assume there will be an increasing number of people who choose to age in place
including families whose loved ones with mobility issues require user friendly space;

4. Our vision is that a proportionate number of new residential units and commercial properties will be
designed to accommodate appropriate access when it comes to the personal and professional lives of
individuals with physical disabilities;

5. Pedestrian ways and parking (with signage) throughout the city must exceed the provincial expectations
as outlined in the barrier free guidelines;

6. With a surge in active living for people requiring recumbent bicycles, power chairs, scooters and vehicles
such as runners’ strollers or bicycle trailers, pedestrian ways need to consider the safety of people
passing one another. This can be achieved by ensuring the path of travel is wide enough to
accommodate any of the aforementioned;

7. Materials for pathways need to have few seams and preferably a weather conducive surface that is easy
to keep clean and repair;

8. The design for the 113 Avenue to 132 Avenue Corridor should include exceptional drainage and smooth
transitions between pedestrian/bikeways and the road surface;

9. The current parking stall requirement of one accessible per ten regular spaces will not be enough for the
future of that location. With the consideration of parallel parking on the corridor, how will accessible
stalls be determined and accommodated for safe loading and unloading?

The Canadian Paraplegic Association (Alberta) has spearheaded a community based  Accessibility 
Committee consisting of service providers and people who have firsthand real life experience to 
build awareness on behalf of people with physical disabilities and mobility issues.  If you are 
interested, I will be pleased to arrange a meeting with representatives of the Accessibility 
Committee to explore these suggestions further.  We look forward to meeting with you to discuss 
how we can best help the City of Grande Prairie to insure full inclusion for all citizens. 
Sincerely,

________________________ 
Mieke de Groot, RSW 
Client Services Coordinator  
Email: mieke.de.groot@cpa-ab.org  Direct Line: 780 831 1091     
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Table 4.1 – Traffic Modeling Criteria 

FACTORS VALUES 
Cycle Length 120 s or less 

PHF 0.88 in the AM, 0.92 in the PM 

Minimum Green Time* 15 sec for main street through movements 
12 sec for side street through movements 
7 sec for left-turn phases 

Amber Time* 3.5 sec for 50 km/h posted speed 

All Red Period* 1.0 sec 

Pedestrian “Walk” Time* 7 sec  

Pedestrian Flashing “Don’t Walk” Time Calculated based on 1.0 m/s walking speed 

Ideal Saturation Flow Rate 1900 vph for all movements 

HV 3.5% (except for EB and WB through traffic at 
102 Street / 116 Avenue, which has 7%) 

V/C Ratio Maximum of 0.85 

LOS Maximum of LOS-D 
*Based on the City of Grade Prairie’s Design Manual (V2013) 
 
Note that amber and all red times at 116 Avenue are based on the existing timings. 
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Synchro Outputs: 
 

65K Population Horizon 
AM Peak Hour 

  



Lanes, Volumes, Timings
2: 102 St & 116 Ave 7/22/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
65K AM Peak Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 212 733 41 56 874 85 42 113 23 59 72 146
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 80.0 80.0 70.0 80.0 50.0 0.0 0.0 0.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.98
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 4848 1553 1736 4848 1553 1736 1827 1553 1736 1827 1553
Flt Permitted 0.237 0.326 0.704 0.634
Satd. Flow (perm) 433 4848 1526 595 4848 1526 1282 1827 1529 1155 1827 1529
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47 97 67 166
Link Speed (k/h) 70 70 50 50
Link Distance (m) 261.2 310.8 341.8 80.2
Travel Time (s) 13.4 16.0 24.6 5.8
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Heavy Vehicles (%) 4% 7% 4% 4% 7% 4% 4% 4% 4% 4% 4% 4%
Shared Lane Traffic (%)
Lane Group Flow (vph) 241 833 47 64 993 97 48 128 26 67 82 166
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 8 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 7.0 15.0 15.0 15.0 15.0 15.0 12.0 12.0 12.0 12.0 12.0 12.0
Minimum Split (s) 10.0 31.5 31.5 31.5 31.5 31.5 42.5 42.5 42.5 42.5 42.5 42.5
Total Split (s) 15.0 47.5 47.5 32.5 32.5 32.5 42.5 42.5 42.5 42.5 42.5 42.5
Total Split (%) 16.7% 52.8% 52.8% 36.1% 36.1% 36.1% 47.2% 47.2% 47.2% 47.2% 47.2% 47.2%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.5 4.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
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) 3.0 5.5 5.5 5.5 5.5 5.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min C-Min C-Min C-Min C-Min None None None None None None
Act Effct Green (s) 65.0 62.5 62.5 50.0 50.0 50.0 17.5 17.5 17.5 17.5 17.5 17.5
Actuated g/C Ratio 0.72 0.69 0.69 0.56 0.56 0.56 0.19 0.19 0.19 0.19 0.19 0.19
v/c Ratio 0.54 0.25 0.04 0.19 0.37 0.11 0.19 0.36 0.07 0.30 0.23 0.39
Control Delay 10.8 6.9 3.4 17.4 14.1 4.6 28.7 32.2 0.4 31.5 29.4 6.4
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 10.8 6.9 3.4 17.4 14.1 4.6 28.7 32.2 0.4 31.5 29.4 6.4
LOS B A A B B A C C A C C A
Approach Delay 7.6 13.5 27.3 17.7
Approach LOS A B C B
Queue Length 50th (m) 8.4 13.1 0.0 4.5 28.5 0.0 8.0 22.0 0.0 11.4 13.7 0.0



Lanes, Volumes, Timings
2: 102 St & 116 Ave 7/22/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
65K AM Peak Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (m) 39.2 42.9 5.5 20.9 70.8 10.4 11.8 25.0 0.3 15.5 17.4 10.7
Internal Link Dist (m) 237.2 286.8 317.8 56.2
Turn Bay Length (m) 80.0 80.0 70.0 80.0 50.0
Base Capacity (vph) 486 3366 1074 330 2691 890 541 771 684 487 771 741
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 0.50 0.25 0.04 0.19 0.37 0.11 0.09 0.17 0.04 0.14 0.11 0.22

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.54
Intersection Signal Delay: 12.6 Intersection LOS: B
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: 102 St & 116 Ave



HCM 2010 TWSC
4: 102 St & 121 Ave 7/22/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
65K AM Peak Page 1

Intersection
Int Delay, s/veh 6.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 54 57 43 113 8 26 29 325 36
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length 500 - - 500 - - 500 - -
Veh in Median Storage, # - 1 - - 1 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4
Mvmt Flow 61 65 49 128 9 30 33 369 41

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 801 802 205 838 787 390 210 0 0
          Stage 1 326 326 - 456 456 - - - -
          Stage 2 475 476 - 382 331 - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 6.24 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 6.14 5.54 - - - -
Critical Hdwy Stg 2 6.14 5.54 - 6.14 5.54 - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - -
Pot Cap-1 Maneuver 300 315 831 283 321 654 1349 - -
          Stage 1 682 645 - 580 565 - - - -
          Stage 2 567 553 - 636 642 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 265 291 831 218 297 654 1349 - -
Mov Cap-2 Maneuver 361 374 - 334 392 - - - -
          Stage 1 665 611 - 566 551 - - - -
          Stage 2 519 539 - 507 608 - - - -

Approach EB WB NB
HCM Control Delay, s 15.4 19.9 0.6
HCM LOS C C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1349 - - 361 490 334 565 1138 - -
HCM Lane V/C Ratio 0.024 - - 0.17 0.232 0.384 0.068 0.053 - -
HCM Control Delay (s) 7.7 - - 17 14.6 22.4 11.8 8.3 - -
HCM Lane LOS A - - C B C B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.6 0.9 1.8 0.2 0.2 - -



HCM 2010 TWSC
4: 102 St & 121 Ave 7/22/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
65K AM Peak Page 2

Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 53 176 9
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 500 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 88 88 88
Heavy Vehicles, % 4 4 4
Mvmt Flow 60 200 10

Major/Minor Major2
Conflicting Flow All 410 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.14 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.236 - -
Pot Cap-1 Maneuver 1138 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1138 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 1.9
HCM LOS

Minor Lane/Major Mvmt
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Intersection
Int Delay, s/veh 3.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 4 74 3 47 31 10 3 242 79
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length 500 - - 500 - - 500 - -
Veh in Median Storage, # - 1 - - 1 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4
Mvmt Flow 5 84 3 53 35 11 3 275 90

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 540 562 165 561 518 320 166 0 0
          Stage 1 190 190 - 327 327 - - - -
          Stage 2 350 372 - 234 191 - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 6.24 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 6.14 5.54 - - - -
Critical Hdwy Stg 2 6.14 5.54 - 6.14 5.54 - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - -
Pot Cap-1 Maneuver 450 433 874 435 459 716 1400 - -
          Stage 1 807 739 - 681 644 - - - -
          Stage 2 662 615 - 765 739 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 416 427 874 373 453 716 1400 - -
Mov Cap-2 Maneuver 494 491 - 477 516 - - - -
          Stage 1 805 731 - 680 643 - - - -
          Stage 2 614 614 - 667 731 - - - -

Approach EB WB NB
HCM Control Delay, s 13.6 12.8 0.1
HCM LOS B B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1400 - - 494 500 477 554 1183 - -
HCM Lane V/C Ratio 0.002 - - 0.009 0.175 0.112 0.084 0.011 - -
HCM Control Delay (s) 7.6 - - 12.4 13.7 13.5 12.1 8.1 - -
HCM Lane LOS A - - B B B B A - -
HCM 95th %tile Q(veh) 0 - - 0 0.6 0.4 0.3 0 - -
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Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 11 145 1
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 500 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 88 88 88
Heavy Vehicles, % 4 4 4
Mvmt Flow 12 165 1

Major/Minor Major2
Conflicting Flow All 365 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.14 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.236 - -
Pot Cap-1 Maneuver 1183 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1183 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0.6
HCM LOS

Minor Lane/Major Mvmt
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Intersection
Int Delay, s/veh 6.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 74 108 14 16 125 5 19 281 41
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length 500 - - 500 - - 500 - -
Veh in Median Storage, # - 1 - - 1 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4
Mvmt Flow 84 123 16 18 142 6 22 319 47

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 667 616 176 663 610 343 192 0 0
          Stage 1 207 207 - 386 386 - - - -
          Stage 2 460 409 - 277 224 - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 6.24 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 6.14 5.54 - - - -
Critical Hdwy Stg 2 6.14 5.54 - 6.14 5.54 - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - -
Pot Cap-1 Maneuver 370 403 862 372 407 695 1370 - -
          Stage 1 790 727 - 633 607 - - - -
          Stage 2 577 593 - 725 715 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 275 391 862 284 395 695 1370 - -
Mov Cap-2 Maneuver 350 461 - 398 469 - - - -
          Stage 1 777 717 - 623 597 - - - -
          Stage 2 429 583 - 582 705 - - - -

Approach EB WB NB
HCM Control Delay, s 16.5 15.8 0.4
HCM LOS C C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1370 - - 350 487 398 475 1182 - -
HCM Lane V/C Ratio 0.016 - - 0.24 0.285 0.046 0.311 0.013 - -
HCM Control Delay (s) 7.7 - - 18.5 15.3 14.5 16 8.1 - -
HCM Lane LOS A - - C C B C A - -
HCM 95th %tile Q(veh) 0 - - 0.9 1.2 0.1 1.3 0 - -
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Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 14 140 29
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 500 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 88 88 88
Heavy Vehicles, % 4 4 4
Mvmt Flow 16 159 33

Major/Minor Major2
Conflicting Flow All 366 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.14 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.236 - -
Pot Cap-1 Maneuver 1182 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1182 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0.6
HCM LOS

Minor Lane/Major Mvmt
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Intersection
Int Delay, s/veh 8.2

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 77 27 137 19 43 311
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 500 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 88 31 156 22 49 353

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 118 0 436 103
          Stage 1 - - - - 103 -
          Stage 2 - - - - 333 -
Critical Hdwy - - 4.14 - 6.44 6.24
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy - - 2.236 - 3.536 3.336
Pot Cap-1 Maneuver - - 1458 - 574 946
          Stage 1 - - - - 916 -
          Stage 2 - - - - 722 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1458 - 512 946
Mov Cap-2 Maneuver - - - - 512 -
          Stage 1 - - - - 916 -
          Stage 2 - - - - 644 -

Approach EB WB NB
HCM Control Delay, s 0 6.8 11.3
HCM LOS B

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 512 946 - - 1458 -
HCM Lane V/C Ratio 0.095 0.374 - - 0.107 -
HCM Control Delay (s) 12.8 11.1 - - 7.8 0
HCM Lane LOS B B - - A A
HCM 95th %tile Q(veh) 0.3 1.7 - - 0.4 -
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Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 1 4 311 3 4 155
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 1 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 1 5 353 3 5 176

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 540 355 0 0 357 0
          Stage 1 355 - - - - -
          Stage 2 185 - - - - -
Critical Hdwy 6.44 6.24 - - 4.14 -
Critical Hdwy Stg 1 5.44 - - - - -
Critical Hdwy Stg 2 5.44 - - - - -
Follow-up Hdwy 3.536 3.336 - - 2.236 -
Pot Cap-1 Maneuver 499 684 - - 1191 -
          Stage 1 705 - - - - -
          Stage 2 842 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 497 684 - - 1191 -
Mov Cap-2 Maneuver 572 - - - - -
          Stage 1 705 - - - - -
          Stage 2 838 - - - - -

Approach WB NB SB
HCM Control Delay, s 10.5 0 0.2
HCM LOS B

Minor Lane/Major Mvmt NBT NBR WBLn1 SBL SBT
Capacity (veh/h) - - 658 1191 -
HCM Lane V/C Ratio - - 0.009 0.004 -
HCM Control Delay (s) - - 10.5 8 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0 0 -



HCM 2010 AWSC
1: 102 St & 113 Ave 7/22/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
65K AM Peak Page 1

Intersection
Intersection Delay, s/veh 10
Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Vol, veh/h 0 20 11 19 0 14 8 20 0 17 232 19
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4 4 4 4
Mvmt Flow 0 23 12 22 0 16 9 23 0 19 264 22
Number of Lanes 0 0 1 0 0 0 1 0 0 1 1 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 1 1 2
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 2 2 1
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 2 2 1
HCM Control Delay 8.7 8.5 10.7
HCM LOS A A B
             

Lane NBLn1 NBLn2 EBLn1 WBLn1 SBLn1 SBLn2
Vol Left, % 100% 0% 40% 33% 2% 0%
Vol Thru, % 0% 92% 22% 19% 98% 0%
Vol Right, % 0% 8% 38% 48% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 17 251 50 42 180 14
LT Vol 0 232 11 8 176 0
Through Vol 0 19 19 20 0 14
RT Vol 17 0 20 14 4 0
Lane Flow Rate 19 285 57 48 205 16
Geometry Grp 7 7 2 2 7 7
Degree of Util (X) 0.03 0.394 0.081 0.068 0.29 0.019
Departure Headway (Hd) 5.527 4.971 5.151 5.095 5.109 4.393
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 648 724 693 701 704 813
Service Time 3.262 2.706 3.198 3.143 2.846 2.131
HCM Lane V/C Ratio 0.029 0.394 0.082 0.068 0.291 0.02
HCM Control Delay 8.4 10.9 8.7 8.5 9.9 7.2
HCM Lane LOS A B A A A A
HCM 95th-tile Q 0.1 1.9 0.3 0.2 1.2 0.1
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Vol, veh/h 0 4 176 14
Peak Hour Factor 0.88 0.88 0.88 0.88
Heavy Vehicles, % 4 4 4 4
Mvmt Flow 0 5 200 16
Number of Lanes 0 0 1 1

Approach SB
Opposing Approach NB
Opposing Lanes 2
Conflicting Approach Left WB
Conflicting Lanes Left 1
Conflicting Approach Right EB
Conflicting Lanes Right 1
HCM Control Delay 9.7
HCM LOS A
     

Lane



Synchro Outputs: 
 

65K Population Horizon 
PM Peak Hour 
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 214 1100 22 40 1013 73 82 89 54 130 175 307
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 80.0 80.0 70.0 80.0 50.0 0.0 0.0 0.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.98
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 4848 1553 1736 4848 1553 1736 1827 1553 1736 1827 1553
Flt Permitted 0.185 0.224 0.523 0.694
Satd. Flow (perm) 338 4848 1526 409 4848 1526 953 1827 1529 1264 1827 1529
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 24 79 79 334
Link Speed (k/h) 70 70 50 50
Link Distance (m) 261.2 310.8 341.8 80.2
Travel Time (s) 13.4 16.0 24.6 5.8
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 7% 4% 4% 7% 4% 4% 4% 4% 4% 4% 4%
Shared Lane Traffic (%)
Lane Group Flow (vph) 233 1196 24 43 1101 79 89 97 59 141 190 334
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 8 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 7.0 20.0 20.0 20.0 20.0 20.0 15.0 15.0 15.0 15.0 15.0 15.0
Minimum Split (s) 11.0 31.5 31.5 30.0 30.0 30.0 42.5 42.5 42.5 42.5 42.5 42.5
Total Split (s) 17.0 47.5 47.5 30.5 30.5 30.5 42.5 42.5 42.5 42.5 42.5 42.5
Total Split (%) 18.9% 52.8% 52.8% 33.9% 33.9% 33.9% 47.2% 47.2% 47.2% 47.2% 47.2% 47.2%
Yellow Time (s) 3.0 4.5 4.5 3.0 3.0 3.0 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
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) 4.0 5.5 5.5 4.0 4.0 4.0 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min C-Min C-Min C-Min C-Min None None None None None None
Act Effct Green (s) 61.0 59.5 59.5 46.9 46.9 46.9 20.5 20.5 20.5 20.5 20.5 20.5
Actuated g/C Ratio 0.68 0.66 0.66 0.52 0.52 0.52 0.23 0.23 0.23 0.23 0.23 0.23
v/c Ratio 0.60 0.37 0.02 0.20 0.44 0.09 0.41 0.23 0.14 0.49 0.46 0.55
Control Delay 14.7 8.7 4.5 20.6 16.3 5.4 33.1 27.3 3.5 34.4 32.0 6.2
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 14.7 8.7 4.5 20.6 16.3 5.4 33.1 27.3 3.5 34.4 32.0 6.2
LOS B A A C B A C C A C C A
Approach Delay 9.6 15.7 23.7 19.5
Approach LOS A B C B
Queue Length 50th (m) 10.6 24.8 0.0 3.3 36.1 0.0 15.0 15.7 0.0 24.3 32.4 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (m) 41.2 67.2 4.2 16.9 83.1 10.1 20.9 20.3 4.9 30.2 36.7 15.5
Internal Link Dist (m) 237.2 286.8 317.8 56.2
Turn Bay Length (m) 80.0 80.0 70.0 80.0 50.0
Base Capacity (vph) 430 3206 1017 213 2527 833 402 771 691 533 771 838
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 0.54 0.37 0.02 0.20 0.44 0.09 0.22 0.13 0.09 0.26 0.25 0.40

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 14.5 Intersection LOS: B
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: 102 St & 116 Ave
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Intersection
Int Delay, s/veh 7.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 28 49 39 120 17 36 57 255 90
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length 500 - - 500 - - 500 - -
Veh in Median Storage, # - 1 - - 1 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4
Mvmt Flow 30 53 42 130 18 39 62 277 98

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 1101 1121 524 1120 1087 326 539 0 0
          Stage 1 622 622 - 450 450 - - - -
          Stage 2 479 499 - 670 637 - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 6.24 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 6.14 5.54 - - - -
Critical Hdwy Stg 2 6.14 5.54 - 6.14 5.54 - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - -
Pot Cap-1 Maneuver 188 204 549 182 214 711 1019 - -
          Stage 1 471 476 - 585 568 - - - -
          Stage 2 564 540 - 443 468 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 156 184 549 134 193 711 1019 - -
Mov Cap-2 Maneuver 271 293 - 223 289 - - - -
          Stage 1 442 456 - 549 533 - - - -
          Stage 2 483 507 - 346 448 - - - -

Approach EB WB NB
HCM Control Delay, s 18.6 33 1.2
HCM LOS C D

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1019 - - 271 369 223 484 1173 - -
HCM Lane V/C Ratio 0.061 - - 0.112 0.259 0.585 0.119 0.042 - -
HCM Control Delay (s) 8.8 - - 20 18.1 41.6 13.4 8.2 - -
HCM Lane LOS A - - C C E B A - -
HCM 95th %tile Q(veh) 0.2 - - 0.4 1 3.3 0.4 0.1 - -
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Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 45 469 27
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 500 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 92 92 92
Heavy Vehicles, % 4 4 4
Mvmt Flow 49 510 29

Major/Minor Major2
Conflicting Flow All 375 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.14 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.236 - -
Pot Cap-1 Maneuver 1173 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1173 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0.7
HCM LOS

Minor Lane/Major Mvmt
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Intersection
Int Delay, s/veh 4.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 1 41 4 105 99 15 4 193 63
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length 500 - - 500 - - 500 - -
Veh in Median Storage, # - 1 - - 1 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4
Mvmt Flow 1 45 4 114 108 16 4 210 68

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 696 668 353 658 637 244 355 0 0
          Stage 1 381 381 - 253 253 - - - -
          Stage 2 315 287 - 405 384 - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 6.24 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 6.14 5.54 - - - -
Critical Hdwy Stg 2 6.14 5.54 - 6.14 5.54 - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - -
Pot Cap-1 Maneuver 353 377 686 375 392 790 1193 - -
          Stage 1 637 610 - 747 694 - - - -
          Stage 2 692 671 - 618 608 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 281 372 686 341 386 790 1193 - -
Mov Cap-2 Maneuver 398 456 - 440 466 - - - -
          Stage 1 635 603 - 744 692 - - - -
          Stage 2 570 669 - 562 601 - - - -

Approach EB WB NB
HCM Control Delay, s 13.5 15.3 0.1
HCM LOS B C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1193 - - 398 470 440 493 1273 - -
HCM Lane V/C Ratio 0.004 - - 0.003 0.104 0.259 0.251 0.011 - -
HCM Control Delay (s) 8 - - 14.1 13.5 16 14.7 7.9 - -
HCM Lane LOS A - - B B C B A - -
HCM 95th %tile Q(veh) 0 - - 0 0.3 1 1 0 - -



HCM 2010 TWSC
5: 102 St & 124 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
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Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 13 322 5
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 500 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 92 92 92
Heavy Vehicles, % 4 4 4
Mvmt Flow 14 350 5

Major/Minor Major2
Conflicting Flow All 278 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.14 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.236 - -
Pot Cap-1 Maneuver 1273 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1273 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0.3
HCM LOS

Minor Lane/Major Mvmt



HCM 2010 TWSC
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102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
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Intersection
Int Delay, s/veh 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 38 166 25 54 144 18 19 187 21
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length 500 - - 500 - - 500 - -
Veh in Median Storage, # - 1 - - 1 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4
Mvmt Flow 41 180 27 59 157 20 21 203 23

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 819 742 460 835 784 215 513 0 0
          Stage 1 475 475 - 256 256 - - - -
          Stage 2 344 267 - 579 528 - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 6.24 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 6.14 5.54 - - - -
Critical Hdwy Stg 2 6.14 5.54 - 6.14 5.54 - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - -
Pot Cap-1 Maneuver 292 341 597 285 323 820 1042 - -
          Stage 1 567 554 - 744 692 - - - -
          Stage 2 667 684 - 497 524 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 194 332 597 178 315 820 1042 - -
Mov Cap-2 Maneuver 324 423 - 251 399 - - - -
          Stage 1 556 551 - 729 678 - - - -
          Stage 2 491 670 - 317 521 - - - -

Approach EB WB NB
HCM Control Delay, s 19.9 20.5 0.7
HCM LOS C C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1042 - - 324 440 251 423 1331 - -
HCM Lane V/C Ratio 0.02 - - 0.127 0.472 0.234 0.416 0.006 - -
HCM Control Delay (s) 8.5 - - 17.7 20.3 23.7 19.4 7.7 - -
HCM Lane LOS A - - C C C C A - -
HCM 95th %tile Q(veh) 0.1 - - 0.4 2.5 0.9 2 0 - -



HCM 2010 TWSC
6: 102 St & 128 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
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Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 7 374 98
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 500 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 92 92 92
Heavy Vehicles, % 4 4 4
Mvmt Flow 8 407 107

Major/Minor Major2
Conflicting Flow All 226 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.14 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.236 - -
Pot Cap-1 Maneuver 1331 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1331 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0.1
HCM LOS

Minor Lane/Major Mvmt



HCM 2010 TWSC
7: 102 St & 132 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
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Intersection
Int Delay, s/veh 7.9

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 25 57 414 103 36 182
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 500 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 27 62 450 112 39 198

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 89 0 1070 58
          Stage 1 - - - - 58 -
          Stage 2 - - - - 1012 -
Critical Hdwy - - 4.14 - 6.44 6.24
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy - - 2.236 - 3.536 3.336
Pot Cap-1 Maneuver - - 1494 - 243 1002
          Stage 1 - - - - 959 -
          Stage 2 - - - - 348 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1494 - 165 1002
Mov Cap-2 Maneuver - - - - 165 -
          Stage 1 - - - - 959 -
          Stage 2 - - - - 236 -

Approach EB WB NB
HCM Control Delay, s 0 6.8 13.5
HCM LOS B

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 165 1002 - - 1494 -
HCM Lane V/C Ratio 0.237 0.197 - - 0.301 -
HCM Control Delay (s) 33.5 9.5 - - 8.4 0
HCM Lane LOS D A - - A A
HCM 95th %tile Q(veh) 0.9 0.7 - - 1.3 -
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Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 4 5 206 1 5 415
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 1 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 4 5 224 1 5 451

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 686 224 0 0 225 0
          Stage 1 224 - - - - -
          Stage 2 462 - - - - -
Critical Hdwy 6.44 6.24 - - 4.14 -
Critical Hdwy Stg 1 5.44 - - - - -
Critical Hdwy Stg 2 5.44 - - - - -
Follow-up Hdwy 3.536 3.336 - - 2.236 -
Pot Cap-1 Maneuver 410 810 - - 1332 -
          Stage 1 809 - - - - -
          Stage 2 630 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 408 810 - - 1332 -
Mov Cap-2 Maneuver 502 - - - - -
          Stage 1 809 - - - - -
          Stage 2 627 - - - - -

Approach WB NB SB
HCM Control Delay, s 10.7 0 0.1
HCM LOS B

Minor Lane/Major Mvmt NBT NBR WBLn1 SBL SBT
Capacity (veh/h) - - 636 1332 -
HCM Lane V/C Ratio - - 0.015 0.004 -
HCM Control Delay (s) - - 10.7 7.7 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0 0 -



HCM 2010 AWSC
1: 102 St & 113 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
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Intersection
Intersection Delay, s/veh 11.8
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Vol, veh/h 0 18 10 22 0 25 14 5 0 25 255 18
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4 4 4 4
Mvmt Flow 0 20 11 24 0 27 15 5 0 27 277 20
Number of Lanes 0 0 1 0 0 0 1 0 0 1 1 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 1 1 2
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 2 2 1
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 2 2 1
HCM Control Delay 9.1 9.4 11.4
HCM LOS A A B
             

Lane NBLn1 NBLn2 EBLn1 WBLn1 SBLn1 SBLn2
Vol Left, % 100% 0% 36% 57% 8% 0%
Vol Thru, % 0% 93% 20% 32% 92% 0%
Vol Right, % 0% 7% 44% 11% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 25 273 50 44 327 26
LT Vol 0 255 10 14 300 0
Through Vol 0 18 22 5 0 26
RT Vol 25 0 18 25 27 0
Lane Flow Rate 27 297 54 48 355 28
Geometry Grp 7 7 2 2 7 7
Degree of Util (X) 0.043 0.424 0.083 0.077 0.512 0.035
Departure Headway (Hd) 5.692 5.142 5.531 5.78 5.181 4.435
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 627 697 642 615 693 803
Service Time 3.445 2.895 3.614 3.864 2.932 2.185
HCM Lane V/C Ratio 0.043 0.426 0.084 0.078 0.512 0.035
HCM Control Delay 8.7 11.7 9.1 9.4 13.3 7.3
HCM Lane LOS A B A A B A
HCM 95th-tile Q 0.1 2.1 0.3 0.2 2.9 0.1



HCM 2010 AWSC
1: 102 St & 113 Ave 7/23/2014
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Vol, veh/h 0 27 300 26
Peak Hour Factor 0.92 0.92 0.92 0.92
Heavy Vehicles, % 4 4 4 4
Mvmt Flow 0 29 326 28
Number of Lanes 0 0 1 1

Approach SB
Opposing Approach NB
Opposing Lanes 2
Conflicting Approach Left WB
Conflicting Lanes Left 1
Conflicting Approach Right EB
Conflicting Lanes Right 1
HCM Control Delay 12.9
HCM LOS B
     

Lane



Synchro Outputs: 
 

78K Population Horizon 
AM Peak Hour 
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102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 230 791 45 56 977 84 48 116 20 58 80 125
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 80.0 80.0 70.0 80.0 50.0 0.0 0.0 0.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.98
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 4848 1553 1736 4848 1553 1736 1827 1553 1736 1827 1553
Flt Permitted 0.178 0.305 0.698 0.625
Satd. Flow (perm) 325 4848 1526 556 4848 1526 1271 1827 1529 1138 1827 1529
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 51 95 79 142
Link Speed (k/h) 70 70 50 50
Link Distance (m) 261.2 310.8 341.8 80.2
Travel Time (s) 13.4 16.0 24.6 5.8
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Heavy Vehicles (%) 4% 7% 4% 4% 7% 4% 4% 4% 4% 4% 4% 4%
Shared Lane Traffic (%)
Lane Group Flow (vph) 261 899 51 64 1110 95 55 132 23 66 91 142
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 8 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 7.0 15.0 15.0 15.0 15.0 15.0 12.0 12.0 12.0 12.0 12.0 12.0
Minimum Split (s) 12.5 30.0 30.0 30.0 30.0 30.0 42.5 42.5 42.5 42.5 42.5 42.5
Total Split (s) 17.0 47.5 47.5 30.5 30.5 30.5 42.5 42.5 42.5 42.5 42.5 42.5
Total Split (%) 18.9% 52.8% 52.8% 33.9% 33.9% 33.9% 47.2% 47.2% 47.2% 47.2% 47.2% 47.2%
Yellow Time (s) 4.5 3.0 3.0 3.0 3.0 3.0 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
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) 5.5 4.0 4.0 4.0 4.0 4.0 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min C-Min C-Min C-Min C-Min None None None Min Min Min
Act Effct Green (s) 62.5 64.0 64.0 46.6 46.6 46.6 17.5 17.5 17.5 17.5 17.5 17.5
Actuated g/C Ratio 0.69 0.71 0.71 0.52 0.52 0.52 0.19 0.19 0.19 0.19 0.19 0.19
v/c Ratio 0.63 0.26 0.05 0.22 0.44 0.11 0.22 0.37 0.06 0.30 0.26 0.34
Control Delay 16.5 6.4 3.1 19.8 16.5 4.9 29.3 32.4 0.3 31.4 29.9 6.4
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 16.5 6.4 3.1 19.8 16.5 4.9 29.3 32.4 0.3 31.4 29.9 6.4
LOS B A A B B A C C A C C A
Approach Delay 8.4 15.8 28.1 19.1
Approach LOS A B C B
Queue Length 50th (m) 10.9 13.0 0.0 5.3 38.4 0.0 9.2 22.8 0.0 11.2 15.3 0.0



Lanes, Volumes, Timings
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102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (m) #59.5 45.0 5.5 21.5 81.6 10.4 13.1 25.8 0.0 15.4 18.8 10.0
Internal Link Dist (m) 237.2 286.8 317.8 56.2
Turn Bay Length (m) 80.0 80.0 70.0 80.0 50.0
Base Capacity (vph) 421 3445 1099 287 2507 835 536 771 691 480 771 727
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 0.62 0.26 0.05 0.22 0.44 0.11 0.10 0.17 0.03 0.14 0.12 0.20

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 14.0 Intersection LOS: B
Intersection Capacity Utilization 59.4% 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.

Splits and Phases:     2: 102 St & 116 Ave
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 58 56 44 113 7 30 31 326 59 60 170 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 50.0 0.0 50.0 0.0 50.0 0.0 50.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. 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
Ped Bike Factor 0.99 0.99 1.00 0.98 0.99 1.00 1.00 1.00
Frt 0.934 0.879 0.977 0.987
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1694 0 1736 1571 0 1736 1777 0 1736 1799 0
Flt Permitted 0.730 0.684 0.626 0.483
Satd. Flow (perm) 1325 1694 0 1245 1571 0 1138 1777 0 879 1799 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 50 34 18 9
Link Speed (k/h) 50 50 50 50
Link Distance (m) 111.7 168.7 383.3 329.7
Travel Time (s) 8.0 12.1 27.6 23.7
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Shared Lane Traffic (%)
Lane Group Flow (vph) 66 114 0 128 42 0 35 437 0 68 211 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) 12.0 12.0 12.0 12.0 15.0 15.0 15.0 15.0
Minimum Split (s) 32.0 32.0 32.0 32.0 31.0 31.0 31.0 31.0
Total Split (s) 32.0 32.0 32.0 32.0 43.0 43.0 43.0 43.0
Total Split (%) 42.7% 42.7% 42.7% 42.7% 57.3% 57.3% 57.3% 57.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min C-Min C-Min
Act Effct Green (s) 15.9 15.9 15.9 15.9 54.3 54.3 54.3 54.3
Actuated g/C Ratio 0.21 0.21 0.21 0.21 0.72 0.72 0.72 0.72
v/c Ratio 0.23 0.29 0.48 0.12 0.04 0.34 0.11 0.16
Control Delay 24.5 15.3 30.9 9.7 6.4 7.0 6.8 5.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.5 15.3 30.9 9.7 6.4 7.0 6.8 5.9
LOS C B C A A A A A
Approach Delay 18.6 25.7 6.9 6.1
Approach LOS B C A A
Queue Length 50th (m) 8.7 8.3 17.8 1.0 1.3 19.5 2.6 8.1
Queue Length 95th (m) 14.6 16.3 25.8 6.7 6.5 57.4 11.4 26.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (m) 87.7 144.7 359.3 305.7
Turn Bay Length (m) 50.0 50.0 50.0 50.0
Base Capacity (vph) 485 652 456 597 824 1291 636 1304
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 0.14 0.17 0.28 0.07 0.04 0.34 0.11 0.16

Intersection Summary
Area Type: Other
Cycle Length: 75
Actuated Cycle Length: 75
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.48
Intersection Signal Delay: 11.5 Intersection LOS: B
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     4: 102 St & 121 Ave
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 241 206 38 16 172 5 35 280 41 14 142 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 50.0 0.0 50.0 0.0 50.0 0.0 50.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. 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
Ped Bike Factor 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Frt 0.977 0.996 0.981 0.942
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1777 0 1736 1818 0 1736 1786 0 1736 1703 0
Flt Permitted 0.632 0.576 0.597 0.478
Satd. Flow (perm) 1149 1777 0 1048 1818 0 1086 1786 0 870 1703 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 3 13 53
Link Speed (k/h) 50 50 50 50
Link Distance (m) 331.3 207.9 431.9 207.4
Travel Time (s) 23.9 15.0 31.1 14.9
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Shared Lane Traffic (%)
Lane Group Flow (vph) 274 277 0 18 201 0 40 365 0 16 262 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) 12.0 12.0 12.0 12.0 15.0 15.0 15.0 15.0
Minimum Split (s) 31.5 31.5 31.5 31.5 32.5 32.5 32.5 32.5
Total Split (s) 38.0 38.0 38.0 38.0 37.0 37.0 37.0 37.0
Total Split (%) 50.7% 50.7% 50.7% 50.7% 49.3% 49.3% 49.3% 49.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 17.2 17.2 17.2 17.2 17.9 17.9 17.9 17.9
Actuated g/C Ratio 0.39 0.39 0.39 0.39 0.40 0.40 0.40 0.40
v/c Ratio 0.62 0.40 0.04 0.29 0.09 0.50 0.05 0.37
Control Delay 18.4 11.5 9.4 10.8 10.8 13.6 10.7 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.4 11.5 9.4 10.8 10.8 13.6 10.7 10.2
LOS B B A B B B B B
Approach Delay 14.9 10.6 13.4 10.2
Approach LOS B B B B
Queue Length 50th (m) 14.4 12.2 0.8 8.9 1.6 17.1 0.6 9.3
Queue Length 95th (m) 45.0 36.3 4.5 27.2 8.3 53.0 4.4 32.7
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78K AM Peak Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (m) 307.3 183.9 407.9 183.4
Turn Bay Length (m) 50.0 50.0 50.0 50.0
Base Capacity (vph) 911 1413 831 1443 836 1378 669 1323
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.20 0.02 0.14 0.05 0.26 0.02 0.20

Intersection Summary
Area Type: Other
Cycle Length: 75
Actuated Cycle Length: 44.6
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.62
Intersection Signal Delay: 12.9 Intersection LOS: B
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     6: 102 St & 128 Ave



HCM 2010 TWSC
5: 102 St & 124 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K AM Peak Page 1

Intersection
Int Delay, s/veh 4.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 7 113 7 26 43 10 5 252 74
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length 500 - - 500 - - 500 - -
Veh in Median Storage, # - 1 - - 1 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4
Mvmt Flow 8 128 8 30 49 11 6 286 84

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 589 601 194 627 559 328 194 0 0
          Stage 1 219 219 - 340 340 - - - -
          Stage 2 370 382 - 287 219 - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 6.24 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 6.14 5.54 - - - -
Critical Hdwy Stg 2 6.14 5.54 - 6.14 5.54 - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - -
Pot Cap-1 Maneuver 417 411 842 393 435 709 1367 - -
          Stage 1 779 718 - 671 636 - - - -
          Stage 2 646 609 - 716 718 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 375 405 842 305 428 709 1367 - -
Mov Cap-2 Maneuver 462 476 - 418 498 - - - -
          Stage 1 776 710 - 668 633 - - - -
          Stage 2 584 606 - 575 710 - - - -

Approach EB WB NB
HCM Control Delay, s 15.1 13.2 0.1
HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1367 - - 462 488 418 528 1178 - -
HCM Lane V/C Ratio 0.004 - - 0.017 0.279 0.071 0.114 0.011 - -
HCM Control Delay (s) 7.6 - - 12.9 15.2 14.3 12.7 8.1 - -
HCM Lane LOS A - - B C B B A - -
HCM 95th %tile Q(veh) 0 - - 0.1 1.1 0.2 0.4 0 - -



HCM 2010 TWSC
5: 102 St & 124 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K AM Peak Page 2

Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 11 170 1
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 500 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 88 88 88
Heavy Vehicles, % 4 4 4
Mvmt Flow 12 193 1

Major/Minor Major2
Conflicting Flow All 370 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.14 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.236 - -
Pot Cap-1 Maneuver 1178 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1178 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0.5
HCM LOS

Minor Lane/Major Mvmt



HCM 2010 TWSC
23: 102 St & 130 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K AM Peak Page 4

Intersection
Int Delay, s/veh 2.5

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 80 74 412 116 5 165
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 500 0 - - - -
Veh in Median Storage, # 1 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 91 84 468 132 6 188

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 733 534 0 0 600 0
          Stage 1 534 - - - - -
          Stage 2 199 - - - - -
Critical Hdwy 6.44 6.24 - - 4.14 -
Critical Hdwy Stg 1 5.44 - - - - -
Critical Hdwy Stg 2 5.44 - - - - -
Follow-up Hdwy 3.536 3.336 - - 2.236 -
Pot Cap-1 Maneuver 385 542 - - 967 -
          Stage 1 584 - - - - -
          Stage 2 830 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 382 542 - - 967 -
Mov Cap-2 Maneuver 475 - - - - -
          Stage 1 584 - - - - -
          Stage 2 824 - - - - -

Approach WB NB SB
HCM Control Delay, s 13.7 0 0.3
HCM LOS B

Minor Lane/Major Mvmt NBT NBR WBLn1 WBLn2 SBL SBT
Capacity (veh/h) - - 475 542 967 -
HCM Lane V/C Ratio - - 0.191 0.155 0.006 -
HCM Control Delay (s) - - 14.4 12.9 8.7 0
HCM Lane LOS - - B B A A
HCM 95th %tile Q(veh) - - 0.7 0.5 0 -



HCM 2010 AWSC
1: 102 St & 113 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K AM Peak Page 1

Intersection
Intersection Delay, s/veh 10.1
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Vol, veh/h 0 20 11 17 0 13 8 21 0 17 233 19
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4 4 4 4
Mvmt Flow 0 23 12 19 0 15 9 24 0 19 265 22
Number of Lanes 0 0 1 0 0 0 1 0 0 1 1 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 1 1 2
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 2 2 1
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 2 2 1
HCM Control Delay 8.7 8.5 10.8
HCM LOS A A B
             

Lane NBLn1 NBLn2 EBLn1 WBLn1 SBLn1 SBLn2
Vol Left, % 100% 0% 42% 31% 2% 0%
Vol Thru, % 0% 92% 23% 19% 98% 0%
Vol Right, % 0% 8% 35% 50% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 17 252 48 42 189 15
LT Vol 0 233 11 8 185 0
Through Vol 0 19 17 21 0 15
RT Vol 17 0 20 13 4 0
Lane Flow Rate 19 286 55 48 215 17
Geometry Grp 7 7 2 2 7 7
Degree of Util (X) 0.03 0.396 0.079 0.068 0.305 0.021
Departure Headway (Hd) 5.532 4.976 5.195 5.098 5.104 4.39
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 647 722 687 700 702 813
Service Time 3.269 2.713 3.248 3.152 2.843 2.128
HCM Lane V/C Ratio 0.029 0.396 0.08 0.069 0.306 0.021
HCM Control Delay 8.4 11 8.7 8.5 10.1 7.2
HCM Lane LOS A B A A B A
HCM 95th-tile Q 0.1 1.9 0.3 0.2 1.3 0.1



HCM 2010 AWSC
1: 102 St & 113 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K AM Peak Page 2

Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Vol, veh/h 0 4 185 15
Peak Hour Factor 0.88 0.88 0.88 0.88
Heavy Vehicles, % 4 4 4 4
Mvmt Flow 0 5 210 17
Number of Lanes 0 0 1 1

Approach SB
Opposing Approach NB
Opposing Lanes 2
Conflicting Approach Left WB
Conflicting Lanes Left 1
Conflicting Approach Right EB
Conflicting Lanes Right 1
HCM Control Delay 9.9
HCM LOS A
     

Lane



Synchro Outputs: 
 

78K Population Horizon 
PM Peak Hour 

  



Lanes, Volumes, Timings
2: 102 St & 116 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K PM Peak Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 186 1239 32 35 1091 73 88 99 54 127 177 328
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 80.0 80.0 70.0 80.0 50.0 0.0 0.0 0.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.98
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 4848 1553 1736 4848 1553 1736 1827 1553 1736 1827 1553
Flt Permitted 0.167 0.191 0.513 0.671
Satd. Flow (perm) 305 4848 1526 349 4848 1526 935 1827 1529 1222 1827 1529
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 35 79 73 310
Link Speed (k/h) 70 70 50 50
Link Distance (m) 261.2 310.8 341.8 80.2
Travel Time (s) 13.4 16.0 24.6 5.8
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 7% 4% 4% 7% 4% 4% 4% 4% 4% 4% 4%
Shared Lane Traffic (%)
Lane Group Flow (vph) 202 1347 35 38 1186 79 96 108 59 138 192 357
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 8 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 7.0 15.0 15.0 15.0 15.0 15.0 12.0 12.0 12.0 12.0 12.0 12.0
Minimum Split (s) 11.5 31.0 31.0 31.0 31.0 31.0 43.0 43.0 43.0 43.0 43.0 43.0
Total Split (s) 15.2 47.0 47.0 31.8 31.8 31.8 43.0 43.0 43.0 43.0 43.0 43.0
Total Split (%) 16.9% 52.2% 52.2% 35.3% 35.3% 35.3% 47.8% 47.8% 47.8% 47.8% 47.8% 47.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
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) 4.5 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.0 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min C-Min C-Min C-Min C-Min None None None Min Min Min
Act Effct Green (s) 61.4 61.4 61.4 47.6 47.6 47.6 20.1 20.1 20.1 19.6 19.6 19.6
Actuated g/C Ratio 0.68 0.68 0.68 0.53 0.53 0.53 0.22 0.22 0.22 0.22 0.22 0.22
v/c Ratio 0.57 0.41 0.03 0.21 0.46 0.09 0.46 0.27 0.15 0.52 0.48 0.62
Control Delay 14.1 8.4 3.8 21.3 16.4 5.2 34.8 27.8 4.4 35.9 33.0 9.7
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 14.1 8.4 3.8 21.3 16.4 5.2 34.8 27.8 4.4 35.9 33.0 9.7
LOS B A A C B A C C A D C A
Approach Delay 9.0 15.8 25.1 21.5
Approach LOS A B C C
Queue Length 50th (m) 9.8 29.3 0.0 3.1 42.2 0.0 16.0 17.1 0.0 23.4 32.3 7.3



Lanes, Volumes, Timings
2: 102 St & 116 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K PM Peak Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (m) 36.0 76.5 4.9 15.8 90.0 9.9 22.3 22.0 5.5 29.6 37.0 22.6
Internal Link Dist (m) 237.2 286.8 317.8 56.2
Turn Bay Length (m) 80.0 80.0 70.0 80.0 50.0
Base Capacity (vph) 381 3308 1052 184 2562 843 405 791 703 522 781 831
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 0.53 0.41 0.03 0.21 0.46 0.09 0.24 0.14 0.08 0.26 0.25 0.43

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.62
Intersection Signal Delay: 14.7 Intersection LOS: B
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: 102 St & 116 Ave



Lanes, Volumes, Timings
4: 102 St & 121 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K PM Peak Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 37 49 41 151 16 45 59 246 89 50 470 32
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 50.0 0.0 50.0 0.0 50.0 0.0 50.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. 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
Ped Bike Factor 0.99 0.99 1.00 0.98 1.00 0.99 1.00 1.00
Frt 0.931 0.889 0.960 0.990
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1688 0 1736 1592 0 1736 1741 0 1736 1806 0
Flt Permitted 0.714 0.694 0.397 0.522
Satd. Flow (perm) 1296 1688 0 1263 1592 0 723 1741 0 950 1806 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 45 49 36 7
Link Speed (k/h) 50 50 50 50
Link Distance (m) 111.7 168.7 383.3 329.7
Travel Time (s) 8.0 12.1 27.6 23.7
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 40 98 0 164 66 0 64 364 0 54 546 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) 12.0 12.0 12.0 12.0 15.0 15.0 15.0 15.0
Minimum Split (s) 32.0 32.0 32.0 32.0 31.0 31.0 31.0 31.0
Total Split (s) 32.0 32.0 32.0 32.0 43.0 43.0 43.0 43.0
Total Split (%) 42.7% 42.7% 42.7% 42.7% 57.3% 57.3% 57.3% 57.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min C-Min C-Min
Act Effct Green (s) 16.8 16.8 16.8 16.8 49.2 49.2 49.2 49.2
Actuated g/C Ratio 0.22 0.22 0.22 0.22 0.66 0.66 0.66 0.66
v/c Ratio 0.14 0.24 0.58 0.17 0.14 0.32 0.09 0.46
Control Delay 21.7 13.9 33.1 9.6 7.7 7.1 7.1 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.7 13.9 33.1 9.6 7.7 7.1 7.1 9.2
LOS C B C A A A A A
Approach Delay 16.2 26.4 7.2 9.0
Approach LOS B C A A
Queue Length 50th (m) 5.0 6.6 22.6 2.1 2.8 16.3 2.3 31.0
Queue Length 95th (m) 10.2 14.8 33.5 9.3 11.6 45.8 9.5 81.1



Lanes, Volumes, Timings
4: 102 St & 121 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K PM Peak Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (m) 87.7 144.7 359.3 305.7
Turn Bay Length (m) 50.0 50.0 50.0 50.0
Base Capacity (vph) 475 647 463 614 473 1154 623 1186
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 0.08 0.15 0.35 0.11 0.14 0.32 0.09 0.46

Intersection Summary
Area Type: Other
Cycle Length: 75
Actuated Cycle Length: 75
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 12.0 Intersection LOS: B
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     4: 102 St & 121 Ave



Lanes, Volumes, Timings
6: 102 St & 128 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K PM Peak Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 119 229 46 54 274 18 50 189 21 7 373 321
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 50.0 0.0 50.0 0.0 50.0 0.0 50.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. 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
Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.99
Frt 0.975 0.991 0.985 0.931
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1773 0 1736 1807 0 1736 1794 0 1736 1679 0
Flt Permitted 0.443 0.470 0.193 0.616
Satd. Flow (perm) 806 1773 0 855 1807 0 352 1794 0 1119 1679 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 12 4 11 83
Link Speed (k/h) 50 50 50 50
Link Distance (m) 331.3 207.9 431.9 208.4
Travel Time (s) 23.9 15.0 31.1 15.0
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 129 299 0 59 318 0 54 228 0 8 754 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) 12.0 12.0 12.0 12.0 15.0 15.0 15.0 15.0
Minimum Split (s) 31.5 31.5 31.5 31.5 32.5 32.5 32.5 32.5
Total Split (s) 33.0 33.0 33.0 33.0 57.0 57.0 57.0 57.0
Total Split (%) 36.7% 36.7% 36.7% 36.7% 63.3% 63.3% 63.3% 63.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 18.0 18.0 18.0 18.0 30.4 30.4 30.4 30.4
Actuated g/C Ratio 0.31 0.31 0.31 0.31 0.52 0.52 0.52 0.52
v/c Ratio 0.52 0.54 0.22 0.57 0.30 0.24 0.01 0.83
Control Delay 29.4 22.9 21.6 24.0 13.4 8.1 7.4 19.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.4 22.9 21.6 24.0 13.4 8.1 7.4 19.3
LOS C C C C B A A B
Approach Delay 24.8 23.6 9.1 19.2
Approach LOS C C A B
Queue Length 50th (m) 10.9 24.3 4.5 26.9 2.7 10.3 0.4 49.0
Queue Length 95th (m) 37.8 68.1 18.1 74.1 12.3 29.1 2.4 132.8



Lanes, Volumes, Timings
6: 102 St & 128 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K PM Peak Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (m) 307.3 183.9 407.9 184.4
Turn Bay Length (m) 50.0 50.0 50.0 50.0
Base Capacity (vph) 438 969 464 984 303 1546 963 1457
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 0.29 0.31 0.13 0.32 0.18 0.15 0.01 0.52

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 58.5
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 19.9 Intersection LOS: B
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     6: 102 St & 128 Ave



Lanes, Volumes, Timings
7: 102 St & 132 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K PM Peak Page 7

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 56 60 588 74 36 191
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 50.0 50.0 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 0.99 0.97
Frt 0.930 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1675 0 1736 1827 1736 1553
Flt Permitted 0.506 0.950
Satd. Flow (perm) 1675 0 919 1827 1723 1510
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 65 208
Link Speed (k/h) 50 50 50
Link Distance (m) 172.2 175.7 170.3
Travel Time (s) 12.4 12.7 12.3
Confl. Peds. (#/hr) 5 5 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 126 0 639 80 39 208
Turn Type NA pm+pt NA Prot Perm
Protected Phases 4 3 8 2
Permitted Phases 8 2
Detector Phase 4 3 8 2 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 8.0 20.0 20.0 20.0
Total Split (s) 20.0 8.0 20.0 20.0 20.0
Total Split (%) 41.7% 16.7% 41.7% 41.7% 41.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None Min Min
Act Effct Green (s) 6.9 11.1 11.1 6.8 6.8
Actuated g/C Ratio 0.26 0.42 0.42 0.26 0.26
v/c Ratio 0.26 1.17 0.10 0.09 0.38
Control Delay 7.1 110.2 4.6 9.8 4.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 7.1 110.2 4.6 9.8 4.5
LOS A F A A A
Approach Delay 7.1 98.5 5.3
Approach LOS A F A
Queue Length 50th (m) 2.3 ~21.3 1.5 1.5 0.0
Queue Length 95th (m) 10.1 #89.2 5.7 5.6 8.9



Lanes, Volumes, Timings
7: 102 St & 132 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K PM Peak Page 8

Lane Group EBT EBR WBL WBT NBL NBR
Internal Link Dist (m) 148.2 151.7 146.3
Turn Bay Length (m) 50.0 50.0
Base Capacity (vph) 1102 545 1582 1118 1046
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.11 1.17 0.05 0.03 0.20

Intersection Summary
Area Type: Other
Cycle Length: 48
Actuated Cycle Length: 26.3
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.17
Intersection Signal Delay: 66.9 Intersection LOS: E
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     7: 102 St & 132 Ave



HCM 2010 TWSC
5: 102 St & 124 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K AM Peak Page 1

Intersection
Int Delay, s/veh 4.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 7 113 7 26 43 10 5 252 74
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length 500 - - 500 - - 500 - -
Veh in Median Storage, # - 1 - - 1 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4
Mvmt Flow 8 128 8 30 49 11 6 286 84

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 589 601 194 627 559 328 194 0 0
          Stage 1 219 219 - 340 340 - - - -
          Stage 2 370 382 - 287 219 - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 6.24 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 6.14 5.54 - - - -
Critical Hdwy Stg 2 6.14 5.54 - 6.14 5.54 - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - -
Pot Cap-1 Maneuver 417 411 842 393 435 709 1367 - -
          Stage 1 779 718 - 671 636 - - - -
          Stage 2 646 609 - 716 718 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 375 405 842 305 428 709 1367 - -
Mov Cap-2 Maneuver 462 476 - 418 498 - - - -
          Stage 1 776 710 - 668 633 - - - -
          Stage 2 584 606 - 575 710 - - - -

Approach EB WB NB
HCM Control Delay, s 15.1 13.2 0.1
HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1367 - - 462 488 418 528 1178 - -
HCM Lane V/C Ratio 0.004 - - 0.017 0.279 0.071 0.114 0.011 - -
HCM Control Delay (s) 7.6 - - 12.9 15.2 14.3 12.7 8.1 - -
HCM Lane LOS A - - B C B B A - -
HCM 95th %tile Q(veh) 0 - - 0.1 1.1 0.2 0.4 0 - -



HCM 2010 TWSC
5: 102 St & 124 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K AM Peak Page 2

Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 11 170 1
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 500 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 88 88 88
Heavy Vehicles, % 4 4 4
Mvmt Flow 12 193 1

Major/Minor Major2
Conflicting Flow All 370 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.14 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.236 - -
Pot Cap-1 Maneuver 1178 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1178 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0.5
HCM LOS

Minor Lane/Major Mvmt



HCM 2010 TWSC
23: 102 St & 130 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K AM Peak Page 4

Intersection
Int Delay, s/veh 2.5

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 80 74 412 116 5 165
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 500 0 - - - -
Veh in Median Storage, # 1 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 91 84 468 132 6 188

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 733 534 0 0 600 0
          Stage 1 534 - - - - -
          Stage 2 199 - - - - -
Critical Hdwy 6.44 6.24 - - 4.14 -
Critical Hdwy Stg 1 5.44 - - - - -
Critical Hdwy Stg 2 5.44 - - - - -
Follow-up Hdwy 3.536 3.336 - - 2.236 -
Pot Cap-1 Maneuver 385 542 - - 967 -
          Stage 1 584 - - - - -
          Stage 2 830 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 382 542 - - 967 -
Mov Cap-2 Maneuver 475 - - - - -
          Stage 1 584 - - - - -
          Stage 2 824 - - - - -

Approach WB NB SB
HCM Control Delay, s 13.7 0 0.3
HCM LOS B

Minor Lane/Major Mvmt NBT NBR WBLn1 WBLn2 SBL SBT
Capacity (veh/h) - - 475 542 967 -
HCM Lane V/C Ratio - - 0.191 0.155 0.006 -
HCM Control Delay (s) - - 14.4 12.9 8.7 0
HCM Lane LOS - - B B A A
HCM 95th %tile Q(veh) - - 0.7 0.5 0 -



HCM 2010 AWSC
1: 102 St & 113 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K PM Peak Page 1

Intersection
Intersection Delay, s/veh 12
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Vol, veh/h 0 20 10 22 0 25 14 5 0 23 268 17
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4 4 4 4
Mvmt Flow 0 22 11 24 0 27 15 5 0 25 291 18
Number of Lanes 0 0 1 0 0 0 1 0 0 1 1 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 1 1 2
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 2 2 1
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 2 2 1
HCM Control Delay 9.2 9.4 11.8
HCM LOS A A B
             

Lane NBLn1 NBLn2 EBLn1 WBLn1 SBLn1 SBLn2
Vol Left, % 100% 0% 38% 57% 8% 0%
Vol Thru, % 0% 94% 19% 32% 92% 0%
Vol Right, % 0% 6% 42% 11% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 23 285 52 44 330 27
LT Vol 0 268 10 14 302 0
Through Vol 0 17 22 5 0 27
RT Vol 23 0 20 25 28 0
Lane Flow Rate 25 310 57 48 359 29
Geometry Grp 7 7 2 2 7 7
Degree of Util (X) 0.04 0.444 0.088 0.077 0.518 0.036
Departure Headway (Hd) 5.703 5.157 5.582 5.821 5.199 4.452
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 625 694 636 610 689 799
Service Time 3.462 2.916 3.669 3.911 2.955 2.207
HCM Lane V/C Ratio 0.04 0.447 0.09 0.079 0.521 0.036
HCM Control Delay 8.7 12 9.2 9.4 13.5 7.4
HCM Lane LOS A B A A B A
HCM 95th-tile Q 0.1 2.3 0.3 0.2 3 0.1



HCM 2010 AWSC
1: 102 St & 113 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
78K PM Peak Page 2

Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Vol, veh/h 0 28 302 27
Peak Hour Factor 0.92 0.92 0.92 0.92
Heavy Vehicles, % 4 4 4 4
Mvmt Flow 0 30 328 29
Number of Lanes 0 0 1 1

Approach SB
Opposing Approach NB
Opposing Lanes 2
Conflicting Approach Left WB
Conflicting Lanes Left 1
Conflicting Approach Right EB
Conflicting Lanes Right 1
HCM Control Delay 13
HCM LOS B
     

Lane



Synchro Outputs: 
 

90K Population Horizon 
AM Peak Hour 

  



Lanes, Volumes, Timings
2: 102 St & 116 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
90K AM Peak Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 268 954 48 56 1377 82 55 120 19 55 94 126
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 80.0 80.0 70.0 80.0 50.0 0.0 0.0 0.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.98
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 4848 1553 1736 4848 1553 1736 1827 1553 1736 1827 1553
Flt Permitted 0.095 0.251 0.688 0.627
Satd. Flow (perm) 174 4848 1526 458 4848 1526 1253 1827 1529 1142 1827 1529
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 55 93 67 143
Link Speed (k/h) 70 70 50 50
Link Distance (m) 261.2 310.8 341.8 80.2
Travel Time (s) 13.4 16.0 24.6 5.8
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Heavy Vehicles (%) 4% 7% 4% 4% 7% 4% 4% 4% 4% 4% 4% 4%
Shared Lane Traffic (%)
Lane Group Flow (vph) 305 1084 55 64 1565 93 62 136 22 62 107 143
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 7.0 20.0 20.0 7.0 20.0 20.0 15.0 15.0 15.0 15.0 15.0 15.0
Minimum Split (s) 10.0 31.5 31.5 10.0 31.5 31.5 42.5 42.5 42.5 42.5 42.5 42.5
Total Split (s) 12.0 37.5 37.5 10.0 35.5 35.5 42.5 42.5 42.5 42.5 42.5 42.5
Total Split (%) 13.3% 41.7% 41.7% 11.1% 39.4% 39.4% 47.2% 47.2% 47.2% 47.2% 47.2% 47.2%
Yellow Time (s) 3.0 4.5 4.5 3.0 4.5 4.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.0 1.0 1.0 0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
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) 3.0 5.5 5.5 3.0 5.5 5.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min C-Min None None None None None None
Act Effct Green (s) 62.7 52.4 52.4 48.4 38.9 38.9 19.6 19.6 19.6 19.6 19.6 19.6
Actuated g/C Ratio 0.70 0.58 0.58 0.54 0.43 0.43 0.22 0.22 0.22 0.22 0.22 0.22
v/c Ratio 0.69 0.38 0.06 0.19 0.75 0.13 0.23 0.34 0.06 0.25 0.27 0.32
Control Delay 30.1 12.8 4.9 8.9 25.2 4.8 28.4 30.4 0.3 29.0 29.0 5.9
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 30.1 12.8 4.9 8.9 25.2 4.8 28.4 30.4 0.3 29.0 29.0 5.9
LOS C B A A C A C C A C C A
Approach Delay 16.1 23.5 26.9 18.4
Approach LOS B C C B
Queue Length 50th (m) 30.7 32.9 0.0 2.4 76.8 0.0 10.0 22.5 0.0 10.1 17.4 0.0



Lanes, Volumes, Timings
2: 102 St & 116 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
90K AM Peak Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (m) #106.4 71.7 7.4 12.2 #130.5 9.8 14.4 26.4 0.0 14.6 21.6 10.0
Internal Link Dist (m) 237.2 286.8 317.8 56.2
Turn Bay Length (m) 80.0 80.0 70.0 80.0 50.0
Base Capacity (vph) 442 2822 911 345 2095 712 529 771 684 482 771 728
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 0.38 0.06 0.19 0.75 0.13 0.12 0.18 0.03 0.13 0.14 0.20

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 20.4 Intersection LOS: C
Intersection Capacity Utilization 68.6% 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:     2: 102 St & 116 Ave



Lanes, Volumes, Timings
4: 102 St & 121 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 63 57 44 112 6 35 29 345 88 68 200 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 50.0 0.0 50.0 0.0 50.0 0.0 50.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. 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
Ped Bike Factor 0.99 0.99 1.00 0.98 1.00 0.99 1.00 1.00
Frt 0.935 0.872 0.970 0.984
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1696 0 1736 1557 0 1736 1762 0 1736 1793 0
Flt Permitted 0.726 0.683 0.602 0.447
Satd. Flow (perm) 1318 1696 0 1243 1557 0 1094 1762 0 814 1793 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 50 40 24 11
Link Speed (k/h) 50 50 50 50
Link Distance (m) 111.7 168.7 383.3 329.7
Travel Time (s) 8.0 12.1 27.6 23.7
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Shared Lane Traffic (%)
Lane Group Flow (vph) 72 115 0 127 47 0 33 492 0 77 254 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) 12.0 12.0 12.0 12.0 15.0 15.0 15.0 15.0
Minimum Split (s) 32.0 32.0 32.0 32.0 31.0 31.0 31.0 31.0
Total Split (s) 34.0 34.0 34.0 34.0 41.0 41.0 41.0 41.0
Total Split (%) 45.3% 45.3% 45.3% 45.3% 54.7% 54.7% 54.7% 54.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min C-Min C-Min
Act Effct Green (s) 15.9 15.9 15.9 15.9 54.3 54.3 54.3 54.3
Actuated g/C Ratio 0.21 0.21 0.21 0.21 0.72 0.72 0.72 0.72
v/c Ratio 0.26 0.29 0.48 0.13 0.04 0.38 0.13 0.20
Control Delay 25.0 15.3 30.9 9.0 6.4 7.4 7.1 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.0 15.3 30.9 9.0 6.4 7.4 7.1 6.0
LOS C B C A A A A A
Approach Delay 19.1 25.0 7.3 6.3
Approach LOS B C A A
Queue Length 50th (m) 9.5 8.4 17.6 0.9 1.2 22.5 3.0 10.0
Queue Length 95th (m) 15.7 16.4 25.5 6.9 6.2 66.7 12.9 31.5



Lanes, Volumes, Timings
4: 102 St & 121 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (m) 87.7 144.7 359.3 305.7
Turn Bay Length (m) 50.0 50.0 50.0 50.0
Base Capacity (vph) 518 697 488 636 792 1282 589 1301
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 0.14 0.16 0.26 0.07 0.04 0.38 0.13 0.20

Intersection Summary
Area Type: Other
Cycle Length: 75
Actuated Cycle Length: 75
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.48
Intersection Signal Delay: 11.4 Intersection LOS: B
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     4: 102 St & 121 Ave



Lanes, Volumes, Timings
6: 102 St & 128 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
90K AM Peak Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 243 257 84 16 199 5 77 280 41 14 139 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 50.0 0.0 50.0 0.0 50.0 0.0 50.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. 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
Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 1.00 1.00 0.99
Frt 0.963 0.996 0.981 0.939
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1748 0 1736 1818 0 1736 1786 0 1736 1697 0
Flt Permitted 0.614 0.447 0.590 0.472
Satd. Flow (perm) 1116 1748 0 814 1818 0 1073 1786 0 859 1697 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 29 2 12 56
Link Speed (k/h) 50 50 50 50
Link Distance (m) 331.3 207.9 431.9 197.4
Travel Time (s) 23.9 15.0 31.1 14.2
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Shared Lane Traffic (%)
Lane Group Flow (vph) 276 387 0 18 232 0 88 365 0 16 265 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) 12.0 12.0 12.0 12.0 15.0 15.0 15.0 15.0
Minimum Split (s) 31.5 31.5 31.5 31.5 32.5 32.5 32.5 32.5
Total Split (s) 39.0 39.0 39.0 39.0 36.0 36.0 36.0 36.0
Total Split (%) 52.0% 52.0% 52.0% 52.0% 48.0% 48.0% 48.0% 48.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 18.1 18.1 18.1 18.1 18.1 18.1 18.1 18.1
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
v/c Ratio 0.63 0.55 0.06 0.32 0.21 0.51 0.05 0.38
Control Delay 18.4 13.1 9.4 10.9 12.8 14.6 11.7 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.4 13.1 9.4 10.9 12.8 14.6 11.7 10.9
LOS B B A B B B B B
Approach Delay 15.3 10.8 14.3 10.9
Approach LOS B B B B
Queue Length 50th (m) 14.7 18.0 0.8 10.6 3.9 18.0 0.7 9.8
Queue Length 95th (m) 45.4 51.0 4.5 30.9 16.9 57.9 4.8 35.8



Lanes, Volumes, Timings
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102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (m) 307.3 183.9 407.9 173.4
Turn Bay Length (m) 50.0 50.0 50.0 50.0
Base Capacity (vph) 895 1407 652 1458 812 1355 650 1298
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 0.31 0.28 0.03 0.16 0.11 0.27 0.02 0.20

Intersection Summary
Area Type: Other
Cycle Length: 75
Actuated Cycle Length: 45.8
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 13.6 Intersection LOS: B
Intersection Capacity Utilization 75.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     6: 102 St & 128 Ave
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 366 73 150 296 77 406
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 50.0 50.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Ped Bike Factor 0.97 1.00 1.00 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3471 1553 1736 3471 1736 1553
Flt Permitted 0.387 0.950
Satd. Flow (perm) 3471 1509 704 3471 1730 1529
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 83 411
Link Speed (k/h) 50 50 50
Link Distance (m) 172.2 175.7 181.3
Travel Time (s) 12.4 12.7 13.1
Confl. Peds. (#/hr) 5 5 5 5
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Shared Lane Traffic (%)
Lane Group Flow (vph) 416 83 170 336 88 461
Turn Type NA Perm pm+pt NA Prot Perm
Protected Phases 4 3 8 2
Permitted Phases 4 8 2
Detector Phase 4 4 3 8 2 2
Switch Phase
Minimum Initial (s) 15.0 15.0 7.0 15.0 12.0 12.0
Minimum Split (s) 30.5 30.5 11.5 30.5 43.5 43.5
Total Split (s) 30.5 30.5 14.2 44.7 45.3 45.3
Total Split (%) 33.9% 33.9% 15.8% 49.7% 50.3% 50.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 17.3 17.3 30.4 30.4 16.2 16.2
Actuated g/C Ratio 0.31 0.31 0.54 0.54 0.29 0.29
v/c Ratio 0.39 0.16 0.32 0.18 0.18 0.63
Control Delay 17.9 6.1 10.2 8.3 15.5 7.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.9 6.1 10.2 8.3 15.5 7.2
LOS B A B A B A
Approach Delay 15.9 8.9 8.5
Approach LOS B A A
Queue Length 50th (m) 15.0 0.0 6.3 6.5 6.2 3.5
Queue Length 95th (m) 43.3 9.9 29.9 26.4 17.5 21.8
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Lane Group EBT EBR WBL WBT NBL NBR
Internal Link Dist (m) 148.2 151.7 157.3
Turn Bay Length (m) 50.0 50.0 50.0
Base Capacity (vph) 1707 784 570 2639 1340 1274
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 0.24 0.11 0.30 0.13 0.07 0.36

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 56.1
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 11.0 Intersection LOS: B
Intersection Capacity Utilization 48.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     7: 102 St & 132 Ave
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 74 86 398 132 52 172
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 50.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 0.99 1.00
Frt 0.927 0.966
Flt Protected 0.977 0.989
Satd. Flow (prot) 1630 0 1753 0 0 1807
Flt Permitted 0.977 0.812
Satd. Flow (perm) 1624 0 1753 0 0 1483
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 83 36
Link Speed (k/h) 50 50 50
Link Distance (m) 167.5 197.4 181.3
Travel Time (s) 12.1 14.2 13.1
Confl. Peds. (#/hr) 5 5 5 5
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Shared Lane Traffic (%)
Lane Group Flow (vph) 182 0 602 0 0 254
Turn Type Prot NA Perm NA
Protected Phases 8 2 6
Permitted Phases 6
Detector Phase 8 2 6 6
Switch Phase
Minimum Initial (s) 12.0 15.0 15.0 15.0
Minimum Split (s) 28.5 28.5 28.5 28.5
Total Split (s) 29.0 46.0 46.0 46.0
Total Split (%) 38.7% 61.3% 61.3% 61.3%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Max C-Max C-Max
Act Effct Green (s) 14.5 51.5 51.5
Actuated g/C Ratio 0.19 0.69 0.69
v/c Ratio 0.48 0.50 0.25
Control Delay 18.4 7.9 6.1
Queue Delay 0.0 0.0 0.0
Total Delay 18.4 7.9 6.1
LOS B A A
Approach Delay 18.4 7.9 6.1
Approach LOS B A A
Queue Length 50th (m) 13.4 28.1 10.3
Queue Length 95th (m) 24.7 78.8 31.1
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23: 102 St & 130 Ave 7/23/2014
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Lane Group WBL WBR NBT NBR SBL SBT
Internal Link Dist (m) 143.5 173.4 157.3
Turn Bay Length (m) 50.0
Base Capacity (vph) 588 1215 1018
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.31 0.50 0.25

Intersection Summary
Area Type: Other
Cycle Length: 75
Actuated Cycle Length: 75
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 9.3 Intersection LOS: A
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     23: 102 St & 130 Ave
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Intersection
Int Delay, s/veh 4.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 24 129 11 29 44 10 6 278 77
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length 500 - - 500 - - 500 - -
Veh in Median Storage, # - 1 - - 1 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4
Mvmt Flow 27 147 12 33 50 11 7 316 88

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 670 683 241 718 642 360 244 0 0
          Stage 1 266 266 - 373 373 - - - -
          Stage 2 404 417 - 345 269 - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 6.24 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 6.14 5.54 - - - -
Critical Hdwy Stg 2 6.14 5.54 - 6.14 5.54 - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - -
Pot Cap-1 Maneuver 368 369 793 342 390 680 1311 - -
          Stage 1 735 685 - 644 615 - - - -
          Stage 2 619 588 - 666 683 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 328 363 793 248 384 680 1311 - -
Mov Cap-2 Maneuver 427 446 - 367 466 - - - -
          Stage 1 731 677 - 641 612 - - - -
          Stage 2 556 585 - 508 675 - - - -

Approach EB WB NB
HCM Control Delay, s 16.4 14.2 0.1
HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1311 - - 427 462 367 495 1145 - -
HCM Lane V/C Ratio 0.005 - - 0.064 0.344 0.09 0.124 0.011 - -
HCM Control Delay (s) 7.8 - - 14 16.8 15.8 13.3 8.2 - -
HCM Lane LOS A - - B C C B A - -
HCM 95th %tile Q(veh) 0 - - 0.2 1.5 0.3 0.4 0 - -
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Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 11 209 6
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 500 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 88 88 88
Heavy Vehicles, % 4 4 4
Mvmt Flow 12 238 7

Major/Minor Major2
Conflicting Flow All 403 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.14 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.236 - -
Pot Cap-1 Maneuver 1145 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1145 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0.4
HCM LOS

Minor Lane/Major Mvmt
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Intersection
Intersection Delay, s/veh 11
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Vol, veh/h 0 21 11 17 0 13 8 21 0 16 243 19
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4 4 4 4
Mvmt Flow 0 24 12 19 0 15 9 24 0 18 276 22
Number of Lanes 0 0 1 0 0 0 1 0 0 1 1 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 1 1 3
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 3 2 1
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 2 3 1
HCM Control Delay 9.4 9.1 12.1
HCM LOS A A B
             

Lane NBLn1 NBLn2 EBLn1 WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 43% 31% 100% 0% 0%
Vol Thru, % 0% 93% 22% 19% 0% 100% 0%
Vol Right, % 0% 7% 35% 50% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 16 262 49 42 2 201 14
LT Vol 0 243 11 8 0 201 0
Through Vol 0 19 17 21 0 0 14
RT Vol 16 0 21 13 2 0 0
Lane Flow Rate 18 298 56 48 2 228 16
Geometry Grp 8 8 7 7 7 7 7
Degree of Util (X) 0.03 0.443 0.092 0.077 0.004 0.328 0.02
Departure Headway (Hd) 5.908 5.355 5.968 5.817 5.665 5.162 4.458
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 604 670 596 611 630 694 799
Service Time 3.666 3.112 3.752 3.602 3.416 2.912 2.208
HCM Lane V/C Ratio 0.03 0.445 0.094 0.079 0.003 0.329 0.02
HCM Control Delay 8.9 12.3 9.4 9.1 8.4 10.4 7.3
HCM Lane LOS A B A A A B A
HCM 95th-tile Q 0.1 2.3 0.3 0.2 0 1.4 0.1
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Vol, veh/h 0 2 201 14
Peak Hour Factor 0.88 0.88 0.88 0.88
Heavy Vehicles, % 4 4 4 4
Mvmt Flow 0 2 228 16
Number of Lanes 0 1 1 1

Approach SB
Opposing Approach NB
Opposing Lanes 2
Conflicting Approach Left WB
Conflicting Lanes Left 1
Conflicting Approach Right EB
Conflicting Lanes Right 1
HCM Control Delay 10.2
HCM LOS B
     

Lane



Synchro Outputs: 
 

90K Population Horizon 
PM Peak Hour 
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 193 1773 43 34 1307 71 90 121 53 123 181 375
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 80.0 80.0 70.0 80.0 50.0 0.0 0.0 0.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 0.98 1.00 0.98 1.00 0.98
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 4848 1553 1736 4848 1553 1736 1827 1553 1736 1827 1553
Flt Permitted 0.113 0.091 0.528 0.648
Satd. Flow (perm) 206 4848 1526 166 4848 1526 962 1827 1529 1180 1827 1529
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 61 77 67 205
Link Speed (k/h) 70 70 50 50
Link Distance (m) 261.2 310.8 341.8 80.2
Travel Time (s) 13.4 16.0 24.6 5.8
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 7% 4% 4% 7% 4% 4% 4% 4% 4% 4% 4%
Shared Lane Traffic (%)
Lane Group Flow (vph) 210 1927 47 37 1421 77 98 132 58 134 197 408
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 7.0 20.0 20.0 7.0 20.0 20.0 15.0 15.0 15.0 15.0 15.0 15.0
Minimum Split (s) 10.5 31.0 31.0 10.5 31.0 31.0 43.0 43.0 43.0 43.0 43.0 43.0
Total Split (s) 11.3 36.5 36.5 10.5 35.7 35.7 43.0 43.0 43.0 43.0 43.0 43.0
Total Split (%) 12.6% 40.6% 40.6% 11.7% 39.7% 39.7% 47.8% 47.8% 47.8% 47.8% 47.8% 47.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.0 1.0 1.0 0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
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) 3.5 4.5 4.5 3.5 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min C-Min None C-Min C-Min None None None None None None
Act Effct Green (s) 58.8 52.0 52.0 52.3 43.7 43.7 22.6 22.6 22.6 22.6 22.6 22.6
Actuated g/C Ratio 0.65 0.58 0.58 0.58 0.49 0.49 0.25 0.25 0.25 0.25 0.25 0.25
v/c Ratio 0.67 0.69 0.05 0.17 0.60 0.10 0.40 0.29 0.13 0.45 0.43 0.76
Control Delay 25.4 18.8 3.8 10.4 20.1 5.2 30.6 26.5 4.7 31.2 29.3 23.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.4 18.8 3.8 10.4 20.1 5.2 30.6 26.5 4.7 31.2 29.3 23.4
LOS C B A B C A C C A C C C
Approach Delay 19.1 19.2 23.5 26.4
Approach LOS B B C C
Queue Length 50th (m) 12.4 88.0 0.0 1.9 63.6 0.0 15.5 20.1 0.0 21.4 31.3 35.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (m) #64.9 #179.8 5.4 8.5 106.7 9.2 22.8 26.5 6.0 29.1 38.0 52.1
Internal Link Dist (m) 237.2 286.8 317.8 56.2
Turn Bay Length (m) 80.0 80.0 70.0 80.0 50.0
Base Capacity (vph) 315 2799 906 220 2355 781 411 781 692 504 781 771
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 0.69 0.05 0.17 0.60 0.10 0.24 0.17 0.08 0.27 0.25 0.53

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 20.5 Intersection LOS: C
Intersection Capacity Utilization 82.6% 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.

Splits and Phases:     2: 102 St & 116 Ave
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 48 47 38 191 16 56 59 285 87 56 496 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 50.0 0.0 50.0 0.0 50.0 0.0 50.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. 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
Ped Bike Factor 0.99 0.99 1.00 0.98 1.00 0.99 1.00 1.00
Frt 0.933 0.883 0.965 0.989
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1692 0 1736 1579 0 1736 1752 0 1736 1803 0
Flt Permitted 0.706 0.697 0.365 0.486
Satd. Flow (perm) 1282 1692 0 1269 1579 0 665 1752 0 885 1803 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 41 61 30 8
Link Speed (k/h) 50 50 50 50
Link Distance (m) 111.7 168.7 383.3 329.7
Travel Time (s) 8.0 12.1 27.6 23.7
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 52 92 0 208 78 0 64 405 0 61 581 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) 12.0 12.0 12.0 12.0 15.0 15.0 15.0 15.0
Minimum Split (s) 31.5 31.5 31.5 31.5 30.5 30.5 30.5 30.5
Total Split (s) 32.0 32.0 32.0 32.0 43.0 43.0 43.0 43.0
Total Split (%) 42.7% 42.7% 42.7% 42.7% 57.3% 57.3% 57.3% 57.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min C-Min C-Min
Act Effct Green (s) 18.4 18.4 18.4 18.4 47.6 47.6 47.6 47.6
Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.63 0.63 0.63 0.63
v/c Ratio 0.17 0.21 0.67 0.18 0.15 0.36 0.11 0.51
Control Delay 21.1 13.2 35.4 8.4 8.6 8.2 7.8 10.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.1 13.2 35.4 8.4 8.6 8.2 7.8 10.5
LOS C B D A A A A B
Approach Delay 16.1 28.1 8.3 10.3
Approach LOS B C A B
Queue Length 50th (m) 6.2 6.0 28.4 2.0 3.3 21.9 3.0 38.6
Queue Length 95th (m) 12.5 14.3 42.6 10.0 11.9 53.0 10.6 88.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (m) 87.7 144.7 359.3 305.7
Turn Bay Length (m) 50.0 50.0 50.0 50.0
Base Capacity (vph) 470 646 465 617 422 1123 562 1147
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 0.14 0.45 0.13 0.15 0.36 0.11 0.51

Intersection Summary
Area Type: Other
Cycle Length: 75
Actuated Cycle Length: 75
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 13.5 Intersection LOS: B
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     4: 102 St & 121 Ave
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 125 265 103 54 342 18 112 185 21 7 373 324
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 50.0 0.0 50.0 0.0 50.0 0.0 50.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. 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
Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 1.00 1.00 0.99
Frt 0.958 0.992 0.985 0.930
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1736 1737 0 1736 1810 0 1736 1795 0 1736 1678 0
Flt Permitted 0.358 0.348 0.174 0.619
Satd. Flow (perm) 652 1737 0 634 1810 0 317 1795 0 1125 1678 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 29 4 11 87
Link Speed (k/h) 50 50 50 50
Link Distance (m) 331.3 207.9 431.9 199.4
Travel Time (s) 23.9 15.0 31.1 14.4
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 136 400 0 59 392 0 122 224 0 8 757 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) 12.0 12.0 12.0 12.0 15.0 15.0 15.0 15.0
Minimum Split (s) 31.5 31.5 31.5 31.5 32.5 32.5 32.5 32.5
Total Split (s) 31.6 31.6 31.6 31.6 43.4 43.4 43.4 43.4
Total Split (%) 42.1% 42.1% 42.1% 42.1% 57.9% 57.9% 57.9% 57.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 19.3 19.3 19.3 19.3 29.7 29.7 29.7 29.7
Actuated g/C Ratio 0.33 0.33 0.33 0.33 0.51 0.51 0.51 0.51
v/c Ratio 0.64 0.68 0.29 0.66 0.76 0.25 0.01 0.85
Control Delay 34.8 23.9 21.3 24.3 47.1 9.0 8.3 22.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.8 23.9 21.3 24.3 47.1 9.0 8.3 22.6
LOS C C C C D A A C
Approach Delay 26.7 23.9 22.4 22.4
Approach LOS C C C C
Queue Length 50th (m) 14.6 40.3 5.5 41.9 9.9 12.1 0.4 58.7
Queue Length 95th (m) #37.4 73.4 15.5 74.1 #44.5 28.6 2.5 #153.9



Lanes, Volumes, Timings
6: 102 St & 128 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
90K PM Peak Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (m) 307.3 183.9 407.9 175.4
Turn Bay Length (m) 50.0 50.0 50.0 50.0
Base Capacity (vph) 325 880 316 904 222 1264 790 1204
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 0.42 0.45 0.19 0.43 0.55 0.18 0.01 0.63

Intersection Summary
Area Type: Other
Cycle Length: 75
Actuated Cycle Length: 58.7
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 23.8 Intersection LOS: C
Intersection Capacity Utilization 97.9% 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:     6: 102 St & 128 Ave



Lanes, Volumes, Timings
7: 102 St & 132 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
90K PM Peak Page 7

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 394 103 541 488 97 200
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 50.0 50.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 7.5 7.5
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Ped Bike Factor 0.97 1.00 1.00 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3471 1553 1736 3471 1736 1553
Flt Permitted 0.331 0.950
Satd. Flow (perm) 3471 1507 602 3471 1729 1528
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 112 217
Link Speed (k/h) 50 50 50
Link Distance (m) 172.2 175.7 179.3
Travel Time (s) 12.4 12.7 12.9
Confl. Peds. (#/hr) 5 5 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 428 112 588 530 105 217
Turn Type NA Perm pm+pt NA Prot Perm
Protected Phases 4 3 8 2
Permitted Phases 4 8 2
Detector Phase 4 4 3 8 2 2
Switch Phase
Minimum Initial (s) 15.0 15.0 7.0 15.0 12.0 12.0
Minimum Split (s) 30.5 30.5 11.5 30.5 43.5 43.5
Total Split (s) 30.5 30.5 26.0 56.5 43.5 43.5
Total Split (%) 30.5% 30.5% 26.0% 56.5% 43.5% 43.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Min Min
Act Effct Green (s) 17.1 17.1 44.1 44.1 16.2 16.2
Actuated g/C Ratio 0.25 0.25 0.63 0.63 0.23 0.23
v/c Ratio 0.50 0.25 0.79 0.24 0.26 0.42
Control Delay 25.9 7.1 20.5 7.2 22.8 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.9 7.1 20.5 7.2 22.8 5.8
LOS C A C A C A
Approach Delay 22.0 14.2 11.4
Approach LOS C B B
Queue Length 50th (m) 23.4 0.0 29.7 11.0 10.9 0.0
Queue Length 95th (m) 54.1 13.1 #159.6 41.6 25.3 14.4



Lanes, Volumes, Timings
7: 102 St & 132 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
90K PM Peak Page 8

Lane Group EBT EBR WBL WBT NBL NBR
Internal Link Dist (m) 148.2 151.7 155.3
Turn Bay Length (m) 50.0 50.0 50.0
Base Capacity (vph) 1344 652 744 2690 1009 978
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 0.32 0.17 0.79 0.20 0.10 0.22

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 69.6
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 15.9 Intersection LOS: B
Intersection Capacity Utilization 68.6% 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:     7: 102 St & 132 Ave



Lanes, Volumes, Timings
23: 102 St & 130 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
90K PM Peak Page 9

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 176 68 229 98 115 530
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 50.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0
Taper Length (m) 7.5 7.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 1.00
Frt 0.962 0.959
Flt Protected 0.965 0.991
Satd. Flow (prot) 1684 0 1738 0 0 1810
Flt Permitted 0.965 0.875
Satd. Flow (perm) 1676 0 1738 0 0 1598
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 58 64
Link Speed (k/h) 50 50 50
Link Distance (m) 190.0 199.4 179.3
Travel Time (s) 13.7 14.4 12.9
Confl. Peds. (#/hr) 5 5 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 265 0 356 0 0 701
Turn Type Prot NA Perm NA
Protected Phases 8 2 6
Permitted Phases 6
Detector Phase 8 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0
Total Split (%) 50.0% 50.0% 50.0% 50.0%
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None Min Min Min
Act Effct Green (s) 9.7 21.2 21.2
Actuated g/C Ratio 0.27 0.59 0.59
v/c Ratio 0.54 0.34 0.75
Control Delay 12.3 6.4 19.8
Queue Delay 0.0 0.0 0.0
Total Delay 12.3 6.4 19.8
LOS B A B
Approach Delay 12.3 6.4 19.8
Approach LOS B A B
Queue Length 50th (m) 10.1 9.0 32.0
Queue Length 95th (m) 21.7 27.1 #101.8



Lanes, Volumes, Timings
23: 102 St & 130 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
90K PM Peak Page 10

Lane Group WBL WBR NBT NBR SBL SBT
Internal Link Dist (m) 166.0 175.4 155.3
Turn Bay Length (m) 50.0
Base Capacity (vph) 779 1048 939
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.34 0.34 0.75

Intersection Summary
Area Type: Other
Cycle Length: 40
Actuated Cycle Length: 36.1
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 14.7 Intersection LOS: B
Intersection Capacity Utilization 76.5% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     23: 102 St & 130 Ave



HCM 2010 TWSC
5: 102 St & 124 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
90K PM Peak Page 1

Intersection
Int Delay, s/veh 6.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 8 59 8 103 172 15 14 278 38
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - None - - None
Storage Length 500 - - 500 - - 500 - -
Veh in Median Storage, # - 1 - - 1 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4
Mvmt Flow 9 64 9 112 187 16 15 302 41

Major/Minor Minor2 Minor1 Major1
Conflicting Flow All 904 823 421 838 819 323 438 0 0
          Stage 1 449 449 - 353 353 - - - -
          Stage 2 455 374 - 485 466 - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 6.24 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 6.14 5.54 - - - -
Critical Hdwy Stg 2 6.14 5.54 - 6.14 5.54 - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - -
Pot Cap-1 Maneuver 256 306 628 283 308 713 1111 - -
          Stage 1 585 569 - 660 627 - - - -
          Stage 2 581 614 - 560 559 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 155 298 628 240 300 713 1111 - -
Mov Cap-2 Maneuver 274 399 - 353 398 - - - -
          Stage 1 577 562 - 651 619 - - - -
          Stage 2 391 606 - 484 553 - - - -

Approach EB WB NB
HCM Control Delay, s 15.8 21.2 0.4
HCM LOS C C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1111 - - 274 417 353 413 1205 - -
HCM Lane V/C Ratio 0.014 - - 0.032 0.175 0.317 0.492 0.012 - -
HCM Control Delay (s) 8.3 - - 18.6 15.5 19.9 21.9 8 - -
HCM Lane LOS A - - C C C C A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0.6 1.3 2.6 0 - -



HCM 2010 TWSC
5: 102 St & 124 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
90K PM Peak Page 2

Intersection
Int Delay, s/veh

Movement SBL SBT SBR
Vol, veh/h 13 371 32
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 500 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 92 92 92
Heavy Vehicles, % 4 4 4
Mvmt Flow 14 403 35

Major/Minor Major2
Conflicting Flow All 343 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.14 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.236 - -
Pot Cap-1 Maneuver 1205 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1205 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -

Approach SB
HCM Control Delay, s 0.3
HCM LOS

Minor Lane/Major Mvmt



HCM 2010 AWSC
1: 102 St & 113 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
90K PM Peak Page 1

Intersection
Intersection Delay, s/veh 12.9
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Vol, veh/h 0 19 10 21 0 25 14 3 0 23 289 17
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4 4 4 4
Mvmt Flow 0 21 11 23 0 27 15 3 0 25 314 18
Number of Lanes 0 0 1 0 0 0 1 0 0 1 1 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 1 1 3
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 3 2 1
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 2 3 1
HCM Control Delay 9.9 10.2 14.3
HCM LOS A B B
             

Lane NBLn1 NBLn2 EBLn1 WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 38% 60% 100% 0% 0%
Vol Thru, % 0% 94% 20% 33% 0% 100% 0%
Vol Right, % 0% 6% 42% 7% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 23 306 50 42 28 315 28
LT Vol 0 289 10 14 0 315 0
Through Vol 0 17 21 3 0 0 28
RT Vol 23 0 19 25 28 0 0
Lane Flow Rate 25 333 54 46 30 342 30
Geometry Grp 8 8 7 7 7 7 7
Degree of Util (X) 0.043 0.525 0.098 0.087 0.049 0.498 0.038
Departure Headway (Hd) 6.228 5.686 6.479 6.85 5.738 5.235 4.53
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 570 629 556 526 619 681 781
Service Time 4.026 3.483 4.182 4.553 3.519 3.015 2.31
HCM Lane V/C Ratio 0.044 0.529 0.097 0.087 0.048 0.502 0.038
HCM Control Delay 9.3 14.7 9.9 10.2 8.8 13.2 7.5
HCM Lane LOS A B A B A B A
HCM 95th-tile Q 0.1 3.1 0.3 0.3 0.2 2.8 0.1



HCM 2010 AWSC
1: 102 St & 113 Ave 7/23/2014

102 Street Traffic Study  8/28/2013 Baseline Synchro 8 Report
90K PM Peak Page 2

Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Vol, veh/h 0 28 315 28
Peak Hour Factor 0.92 0.92 0.92 0.92
Heavy Vehicles, % 4 4 4 4
Mvmt Flow 0 30 342 30
Number of Lanes 0 1 1 1

Approach SB
Opposing Approach NB
Opposing Lanes 2
Conflicting Approach Left WB
Conflicting Lanes Left 1
Conflicting Approach Right EB
Conflicting Lanes Right 1
HCM Control Delay 12.4
HCM LOS B
     

Lane
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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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102 Street NB 1 1 80 1 Demographics
102 Street SB 1 1 340 1 Elem. School/Mobility Challenged  (y/n) n

113 Avenue WB 1 Senior's Complex  (y/n) n
113 Avenue EB 1 Pathway to School  (y/n) n
Are the 113 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 65,000
Are the 113 Avenue EB right turns significantly impeded by through movements?  (y/n) y Central Business District (y/n) n

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

102 Street NS 50 3.5% y
113 Avenue EW 50 3.5% 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
12 167 14 3 127 10 10 6 14 14 8 14 5 5 5 5
17 232 19 4 176 14 14 8 20 20 11 19 5 5 5 5
10 139 11 2 106 8 8 5 12 12 7 11 5 5 5 5
15 153 11 16 180 16 15 8 3 11 6 13 5 5 5 5
25 255 18 27 300 26 25 14 5 18 10 22 5 5 5 5
23 235 17 25 276 24 23 13 5 17 9 20 5 5 5 5

Total (6-hour peak) 102 1,181 89 77 1,164 98 95 54 59 92 51 100 30 30 30 30
Average (6-hour peak) 17 197 15 13 194 16 16 9 10 15 8 17 5 5 5 5

Average 6-hour 
Peak Turning 
Movements

W
B 11

3 
A

ve
nu

e

>

W = [Cbt(Xv-v) / K1 + (F (Xv-p) L) / K2] x Ci
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TH LT 36 Veh Ped

5 10 9 16 Not Warranted - Vs<75

15 RT

<--  North NB 222 197 TH 229 NB

102 Street 17 LT

LT 13 102 Street

SB 223 TH 194 227 SB >

RT 16

15 8 17 5

42 LT TH R
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Traffic Signal Warrant Spreadsheet - v3H  © 2007 Transportation Association of Canada

65K Horizon
AM = 75% PM;

2014 Jun 09, Mon

65 K Horizon

City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

press 'Set Peak Hours' 
Button to set the peak hour 

periods

20

102 Street

113 Avenue

City of Grande Prairie

Grande Prairie

 CHECK SHEET

Set Peak Hours

RESET SHEET



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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102 Street NB 1 1 380 1 Demographics
102 Street SB 1 1 320 1 Elem. School/Mobility Challenged  (y/n) n

121 Avenue WB 1 1 Senior's Complex  (y/n) n
121 Avenue EB 1 1 Pathway to School  (y/n) n
Are the 121 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 65,000
Are the 121 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)

102 Street NS 50 3.5% y
121 Avenue EW 50 3.5% 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
21 234 26 38 127 6 81 6 19 39 41 31 5 5 5 5
29 325 36 53 176 9 113 8 26 54 57 43 5 5 5 5
17 195 22 32 106 5 68 5 16 32 34 26 5 5 5 5
34 153 54 27 281 16 72 10 22 17 29 23 5 5 5 5
57 255 90 45 469 27 120 17 36 28 49 39 5 5 5 5
52 235 83 41 431 25 110 16 33 26 45 36 5 5 5 5

Total (6-hour peak) 211 1,397 310 236 1,590 89 565 61 151 196 256 198 30 30 30 30
Average (6-hour peak) 35 233 52 39 265 15 94 10 25 33 43 33 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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5 25 10 94 NOT Warranted

52 RT

<--  North NB 291 233 TH 320 NB

102 Street 35 LT
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RT 15
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Traffic Signal Warrant Spreadsheet - v3H  © 2007 Transportation Association of Canada

65K Horizon
AM = 75% PM;

2014 Mar 28, Fri

65 K Horizon

City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

press 'Set Peak Hours' 
Button to set the peak hour 

periods

82

102 Street

121 Avenue

City of Grande Prairie

Grande Prairie

 CHECK SHEET

Set Peak Hours

RESET SHEET



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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102 Street NB 1 1 700 1 Demographics
102 Street SB 1 1 2,500 1 Elem. School/Mobility Challenged  (y/n) n

124 Avenue WB 1 1 Senior's Complex  (y/n) n
124 Avenue EB 1 1 Pathway to School  (y/n) n
Are the 124 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 65,000
Are the 124 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)

102 Street NS 50 3.5% y
124 Avenue EW 50 3.5% 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
2 174 57 8 104 1 34 22 7 3 53 2 5 5 5 5
3 242 79 11 145 1 47 31 10 4 74 3 5 5 5 5
2 145 47 7 87 1 28 19 6 2 44 2 5 5 5 5
2 116 38 8 193 3 63 59 9 1 25 2 5 5 5 5
4 193 63 13 322 5 105 99 15 1 41 4 5 5 5 5
4 178 58 12 296 5 97 91 14 1 79 7 5 5 5 5

Total (6-hour peak) 17 1,048 342 58 1,148 15 374 321 61 12 316 20 30 30 30 30
Average (6-hour peak) 3 175 57 10 191 2 62 54 10 2 53 3 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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W = [Cbt(Xv-v) / K1 + (F (Xv-p) L) / K2] x Ci
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Traffic Signal Warrant Spreadsheet - v3H  © 2007 Transportation Association of Canada

press 'Set Peak Hours' 
Button to set the peak hour 

periods

49

102 Street

124 Avenue

City of Grande Prairie

Grande Prairie

65K Horizon
AM = 75% PM;

2014 Jun 09, Mon

65 K Horizon

City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

 CHECK SHEET

Set Peak Hours

RESET SHEET



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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102 Street NB 1 1 430 1 Demographics
102 Street SB 1 1 380 1 Elem. School/Mobility Challenged  (y/n) n

128 Avenue WB 1 1 Senior's Complex  (y/n) n
128 Avenue EB 1 1 Pathway to School  (y/n) n
Are the 128 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 65,000
Are the 128 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)

102 Street NS 50 3.5% y
128 Avenue EW 50 3.5% 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
14 202 30 10 101 21 12 90 4 53 78 10 5 5 5 5
19 281 41 14 140 29 16 125 5 74 108 14 5 5 5 5
11 169 25 8 84 17 10 75 3 44 65 8 5 5 5 5
11 112 13 4 224 59 32 86 11 23 100 15 5 5 5 5
19 187 21 7 374 98 54 144 18 38 166 25 5 5 5 5
17 172 19 6 344 90 50 132 17 35 153 23 5 5 5 5

Total (6-hour peak) 92 1,123 148 50 1,267 314 173 653 57 267 669 95 30 30 30 30
Average (6-hour peak) 15 187 25 8 211 52 29 109 9 45 111 16 5 5 5 5

Average 6-hour 
Peak Turning 
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Traffic Signal Warrant Spreadsheet - v3H  © 2007 Transportation Association of Canada

65K Horizon
AM = 75% PM;

2014 Apr 08, Tue

65K Horizon

City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

press 'Set Peak Hours' 
Button to set the peak hour 

periods

88

102 Street

128 Avenue

City of Grande Prairie

Grande Prairie

 CHECK SHEET

Set Peak Hours

RESET SHEET



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

Ex
cl
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T

Th
 &

 L
T

Th
ro

ug
h

Th
+R

T+
LT

Th
 &
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T

Ex
cl

 R
T

U
pS

tre
am

 
Si

gn
al

 (m
)

# 
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u 
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102 Street NB 1 950 1 Demographics
102 Street SB 1 2,500 1 Elem. School/Mobility Challenged  (y/n) n

130 Avenue WB 1 Senior's Complex  (y/n) n
130 Avenue EB Pathway to School  (y/n) n
Are the 130 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 65,000
Are the 130 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)

102 Street NS 50 3.5% y
130 Avenue EW 50 3.5% 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
0 224 2 3 112 0 1 0 3 0 0 0 5 5 5 5
0 311 3 4 155 0 1 0 4 0 0 0 5 5 5 5
0 187 2 2 93 0 1 0 2 0 0 0 5 5 5 5
0 124 1 3 249 0 2 0 3 0 0 0 5 5 5 5
0 206 1 5 415 0 4 0 5 0 0 0 5 5 5 5
0 190 1 5 382 0 4 0 5 0 0 0 5 5 5 5

Total (6-hour peak) 0 1,241 9 22 1,405 0 12 0 22 0 0 0 30 30 30 30
Average (6-hour peak) 0 207 2 4 234 0 2 0 4 0 0 0 5 5 5 5

Average 6-hour 
Peak Turning 
Movements

W
B 13
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W = [Cbt(Xv-v) / K1 + (F (Xv-p) L) / K2] x Ci

 6 E
B W = 2 5
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T

TH LT 5 Veh Ped

5 4 0 2 Not Warranted - Vs<75

2 RT

<--  North NB 210 207 TH 208 NB

102 Street 0 LT

LT 4 102 Street

SB 238 TH 234 236 SB >

RT 0

0 0 0 5

0 LT TH R
T
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W
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v

E
B

Traffic Signal Warrant Spreadsheet - v3H  © 2007 Transportation Association of Canada

press 'Set Peak Hours' 
Button to set the peak hour 

periods

7

102 Street

130 Avenue

City of Grande Prairie

Grande Prairie

65K Horizon
AM = 75% PM;

2014 Jun 09, Mon

65K Horizon

City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

 CHECK SHEET

Set Peak Hours

RESET SHEET



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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cl
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Th
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T+
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Th
 &

 R
T
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)
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La

ne
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102 Street NB 1 1 1,150 0 Demographics
102 Street SB 2,500 0 Elem. School/Mobility Challenged  (y/n) n

132 Avenue WB 1 Senior's Complex  (y/n) n
132 Avenue EB 1 Pathway to School  (y/n) n
Are the 132 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 65,000
Are the 132 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)

102 Street NS 50 3.5% y
132 Avenue EW 50 3.5% 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
31 0 224 0 0 0 99 14 0 0 55 19 5 5 5 5
43 0 311 0 0 0 137 19 0 0 77 27 5 5 5 5
26 0 187 0 0 0 82 11 0 0 46 16 5 5 5 5
22 0 109 0 0 0 248 62 0 0 15 34 5 5 5 5
36 0 182 0 0 0 414 103 0 0 25 57 5 5 5 5
33 0 167 0 0 0 381 95 0 0 23 52 5 5 5 5

Total (6-hour peak) 190 0 1,180 0 0 0 1,361 304 0 0 242 206 30 30 30 30
Average (6-hour peak) 32 0 197 0 0 0 227 51 0 0 40 34 5 5 5 5

Average 6-hour 
Peak Turning 
Movements

W
B 13
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W = [Cbt(Xv-v) / K1 + (F (Xv-p) L) / K2] x Ci
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TH LT 23
7 Veh Ped

5 0 51 22
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<--  North NB 0 0 TH 228 NB

102 Street 32 LT
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SB 0 TH 0 261 SB >

RT 0

0 40 34 5
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v
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Traffic Signal Warrant Spreadsheet - v3H  © 2007 Transportation Association of Canada

press 'Set Peak Hours' 
Button to set the peak hour 

periods

28

102 Street

132 Avenue

City of Grande Prairie

Grande Prairie

65K Horizon
AM = 75% PM;

2014 Jun 09, Mon

65K Horizon

City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

 CHECK SHEET

Set Peak Hours

RESET SHEET



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

Ex
cl
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Th
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h
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102 Street NB 1 1 80 1 Demographics
102 Street SB 1 1 340 1 Elem. School/Mobility Challenged  (y/n) n

113 Avenue WB 1 Senior's Complex  (y/n) n
113 Avenue EB 1 Pathway to School  (y/n) n
Are the 113 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 78,000
Are the 113 Avenue EB right turns significantly impeded by through movements?  (y/n) y Central Business District (y/n) n

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

102 Street NS 50 3.5% y
113 Avenue EW 50 3.5% 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
12 168 14 3 133 11 9 6 15 14 8 12 5 5 5 5
17 233 19 4 185 15 13 8 21 20 11 17 5 5 5 5
10 140 11 2 111 9 8 5 13 12 7 10 5 5 5 5
14 161 10 17 181 16 15 8 3 12 6 13 5 5 5 5
23 268 17 28 302 27 25 14 5 20 10 22 5 5 5 5
21 247 16 26 278 25 23 13 5 18 9 20 5 5 5 5

Total (6-hour peak) 97 1,216 87 80 1,190 103 93 54 61 97 51 95 30 30 30 30
Average (6-hour peak) 16 203 14 13 198 17 16 9 10 16 8 16 5 5 5 5

Average 6-hour 
Peak Turning 
Movements

W
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W = [Cbt(Xv-v) / K1 + (F (Xv-p) L) / K2] x Ci

 35 E
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5 10 9 16 Not Warranted - Vs<75
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SB 229 TH 198 230 SB >
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Traffic Signal Warrant Spreadsheet - v3H  © 2007 Transportation Association of Canada

78K Horizon
AM = 75% PM;

2014 Mar 28, Fri

78K Horizon

City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

press 'Set Peak Hours' 
Button to set the peak hour 

periods

21

102 Street

113 Avenue

City of Grande Prairie

Grande Prairie

 CHECK SHEET

Set Peak Hours

RESET SHEET



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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102 Street NB 1 1 380 1 Demographics
102 Street SB 1 1 320 1 Elem. School/Mobility Challenged  (y/n) n

121 Avenue WB 1 1 Senior's Complex  (y/n) n
121 Avenue EB 1 1 Pathway to School  (y/n) n
Are the 121 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 78,000
Are the 121 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)

102 Street NS 50 3.5% y
121 Avenue EW 50 3.5% 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
22 235 42 43 122 12 81 5 22 42 40 32 5 5 5 5
31 326 59 60 170 16 113 7 30 58 56 44 5 5 5 5
19 196 35 36 102 10 68 4 18 35 34 26 5 5 5 5
35 148 53 30 282 19 91 10 27 22 29 25 5 5 5 5
59 246 89 50 470 32 151 16 45 37 49 41 5 5 5 5
54 226 82 46 432 29 139 15 41 34 45 38 5 5 5 5

Total (6-hour peak) 221 1,376 361 265 1,579 118 643 57 183 228 253 205 30 30 30 30
Average (6-hour peak) 37 229 60 44 263 20 107 9 31 38 42 34 5 5 5 5

Average 6-hour 
Peak Turning 
Movements

W
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W = [Cbt(Xv-v) / K1 + (F (Xv-p) L) / K2] x Ci

 14
7

E
B W = 83 7
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66 LT TH R
T

Pe
d4

W
B

11
4

v

E
B

Traffic Signal Warrant Spreadsheet - v3H  © 2007 Transportation Association of Canada

press 'Set Peak Hours' 
Button to set the peak hour 

periods

90

102 Street

121 Avenue

City of Grande Prairie

Grande Prairie

78K Horizon
AM = 75% PM;

2014 Mar 31, Mon

78K Horizon

City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

 CHECK SHEET

Set Peak Hours

RESET SHEET



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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cl
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102 Street NB 1 1 1,220 1 Demographics
102 Street SB 1 1 380 1 Elem. School/Mobility Challenged  (y/n) n

124 Avenue WB 1 1 Senior's Complex  (y/n) n
124 Avenue EB 1 1 Pathway to School  (y/n) n
Are the 124 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 78,000
Are the 124 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)

102 Street NS 50 3.5% y
124 Avenue EW 50 3.5% 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
4 181 53 8 122 1 19 31 7 5 81 5 5 5 5 5
5 252 74 11 170 1 26 43 10 7 113 7 5 5 5 5
3 151 44 7 102 1 16 26 6 4 68 4 5 5 5 5
5 136 20 8 202 5 59 90 9 1 34 4 5 5 5 5
9 227 34 13 336 9 99 150 15 1 57 6 5 5 5 5
8 209 31 12 309 8 91 138 14 1 52 6 5 5 5 5

Total (6-hour peak) 34 1,157 257 58 1,241 25 310 478 61 19 406 31 30 30 30 30
Average (6-hour peak) 6 193 43 10 207 4 52 80 10 3 68 5 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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W = [Cbt(Xv-v) / K1 + (F (Xv-p) L) / K2] x Ci
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Traffic Signal Warrant Spreadsheet - v3H  © 2007 Transportation Association of Canada

78K Horizon
AM = 75% PM;

2014 Mar 28, Fri

78K Horizon

City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

press 'Set Peak Hours' 
Button to set the peak hour 

periods

58

102 Street

124 Avenue

City of Grande Prairie

Grande Prairie

 CHECK SHEET

Set Peak Hours

RESET SHEET



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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102 Street NB 1 1 1,220 1 Demographics
102 Street SB 1 1 380 1 Elem. School/Mobility Challenged  (y/n) n

128 Avenue WB 1 1 Senior's Complex  (y/n) n
128 Avenue EB 1 1 Pathway to School  (y/n) n
Are the 128 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 78,000
Are the 128 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)

102 Street NS 50 3.5% y
128 Avenue EW 50 3.5% 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
25 202 30 10 102 64 12 124 4 174 148 27 5 5 5 5
35 280 41 14 142 89 16 172 5 241 206 38 5 5 5 5
21 168 25 8 85 53 10 103 3 145 124 23 5 5 5 5
30 113 13 4 224 193 32 164 11 71 137 28 5 5 5 5
50 189 21 7 373 321 54 274 18 119 229 46 5 5 5 5
46 174 19 6 343 295 50 252 17 109 211 42 5 5 5 5

Total (6-hour peak) 207 1,126 148 50 1,269 1,015 173 1,090 57 859 1,055 204 30 30 30 30
Average (6-hour peak) 35 188 25 8 212 169 29 182 9 143 176 34 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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Traffic Signal Warrant Spreadsheet - v3H  © 2007 Transportation Association of Canada

78K Horizon
AM = 75% PM;

2014 Mar 28, Fri

78K Horizon

City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

press 'Set Peak Hours' 
Button to set the peak hour 

periods

185

102 Street

128 Avenue

City of Grande Prairie

Grande Prairie

 CHECK SHEET

Set Peak Hours

RESET SHEET



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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102 Street NB 1 210 1 Demographics
102 Street SB 1 170 1 Elem. School/Mobility Challenged  (y/n) n

130 Avenue WB 1 Senior's Complex  (y/n) n
130 Avenue EB Pathway to School  (y/n) n
Are the 130 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 78,000
Are the 130 Avenue EB right turns significantly impeded by through movements?  (y/n) y Central Business District (y/n) n

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

102 Street NS 50 3.5% y
130 Avenue EW 50 3.5% y

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
0 297 84 4 119 0 58 0 53 0 0 0 5 5 5 5
0 412 116 5 165 0 80 0 74 0 0 0 5 5 5 5
0 247 70 3 99 0 48 0 44 0 0 0 5 5 5 5
0 132 64 59 329 0 92 0 4 0 0 0 5 5 5 5
0 220 107 98 549 0 154 0 7 0 0 0 5 5 5 5
0 202 98 90 505 0 142 0 6 0 0 0 5 5 5 5

Total (6-hour peak) 0 1,510 539 259 1,766 0 574 0 189 0 0 0 30 30 30 30
Average (6-hour peak) 0 252 90 43 294 0 96 0 32 0 0 0 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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W = [Cbt(Xv-v) / K1 + (F (Xv-p) L) / K2] x Ci
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Traffic Signal Warrant Spreadsheet - v3H  © 2007 Transportation Association of Canada

press 'Set Peak Hours' 
Button to set the peak hour 

periods

53

102 Street

130 Avenue

City of Grande Prairie

Grande Prairie

78K Horizon
AM = 75% PM;

2014 Mar 28, Fri

78K Horizon

City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

 CHECK SHEET

Set Peak Hours

RESET SHEET



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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132 Avenue WB 1 370 1 Demographics
132 Avenue EB 1 1 9,999 1 Elem. School/Mobility Challenged  (y/n) n
102 Street NB 1 1 Senior's Complex  (y/n) n
102 Street SB Pathway to School  (y/n) n

Are the 102 Street NB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 78,000
Are the 102 Street SB right turns significantly impeded by through movements?  (y/n) y Central Business District (y/n) n

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

132 Avenue EW 50 3.5% y
102 Street NS 50 3.5% y

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
32 0 318 0 0 0 103 30 0 0 40 19 5 5 5 5
45 0 441 0 0 0 143 42 0 0 56 27 5 5 5 5
27 0 265 0 0 0 86 25 0 0 34 16 5 5 5 5
22 0 115 0 0 0 353 44 0 0 34 36 5 5 5 5
36 0 191 0 0 0 588 74 0 0 56 60 5 5 5 5
33 0 176 0 0 0 541 68 0 0 52 55 5 5 5 5

Total (6-hour peak) 195 0 1,504 0 0 0 1,814 284 0 0 271 214 30 30 30 30
Average (6-hour peak) 33 0 251 0 0 0 302 47 0 0 45 36 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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Traffic Signal Warrant Spreadsheet - v3H  © 2007 Transportation Association of Canada

78K Horizon
AM = 75% PM;

2014 Mar 31, Mon

78K Horizon

City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

press 'Set Peak Hours' 
Button to set the peak hour 

periods

28

132 Avenue

102 Street

City of Grande Prairie

Grande Prairie

 CHECK SHEET

Set Peak Hours

RESET SHEET



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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102 Street NB 1 1 9,999 1 Demographics
102 Street SB 1 1 330 1 Elem. School/Mobility Challenged  (y/n) n

113 Avenue WB 1 Senior's Complex  (y/n) n
113 Avenue EB 1 Pathway to School  (y/n) n
Are the 113 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 90,000
Are the 113 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)

102 Street NS 50 3.5% y
113 Avenue EW 50 3.5% 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
12 175 14 1 1441 10 9 6 15 15 8 12 5 5 5 5
16 243 19 2 2001 14 13 8 21 21 11 17 5 5 5 5
10 146 11 1 1201 8 8 5 13 13 7 10 5 5 5 5
14 173 10 17 189 17 15 8 2 11 6 13 5 5 5 5
23 289 17 28 315 28 25 14 3 19 10 21 5 5 5 5
21 266 16 26 290 26 23 13 3 17 9 19 5 5 5 5

Total (6-hour peak) 95 1,292 87 75 5,436 103 93 54 56 97 51 92 30 30 30 30
Average (6-hour peak) 16 215 14 13 906 17 16 9 9 16 8 15 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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press 'Set Peak Hours' 
Button to set the peak hour 
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59

102 Street

113 Avenue

City of Grande Prairie

Grande Prairie

90K Horizon
AM = 75% PM;

2013 Sep 13, Fri

90K Horizon

City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

 CHECK SHEET

Set Peak Hours

RESET SHEET



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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102 Street NB 1 1 380 1 Demographics
102 Street SB 1 1 320 1 Elem. School/Mobility Challenged  (y/n) n

121 Avenue WB 1 1 Senior's Complex  (y/n) n
121 Avenue EB 1 1 Pathway to School  (y/n) n
Are the 121 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 90,000
Are the 121 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)

102 Street NS 50 3.5% y
121 Avenue EW 50 3.5% 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
21 248 63 49 144 17 81 4 25 45 41 32 5 5 5 5
29 345 88 68 200 24 112 6 35 63 57 44 5 5 5 5
17 207 53 41 120 14 67 4 21 38 34 26 5 5 5 5
35 171 52 34 298 23 115 10 34 29 28 23 5 5 5 5
59 285 87 56 496 39 191 16 56 48 47 38 5 5 5 5
54 262 80 52 456 36 176 15 52 44 43 35 5 5 5 5

Total (6-hour peak) 216 1,519 423 299 1,714 154 741 54 222 267 251 198 30 30 30 30
Average (6-hour peak) 36 253 71 50 286 26 124 9 37 45 42 33 5 5 5 5

Average 6-hour 
Peak Turning 
Movements

W
B 12
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W = [Cbt(Xv-v) / K1 + (F (Xv-p) L) / K2] x Ci
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102 Street

121 Avenue

City of Grande Prairie

Grande Prairie

90K Horizon
AM = 75% PM;

2014 Mar 31, Mon

90K Horizon

City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

 CHECK SHEET

Set Peak Hours

RESET SHEET



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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102 Street NB 1 1 320 1 Demographics
102 Street SB 1 1 430 1 Elem. School/Mobility Challenged  (y/n) n

124 Avenue WB 1 1 Senior's Complex  (y/n) n
124 Avenue EB 1 1 Pathway to School  (y/n) n
Are the 124 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 90,000
Are the 124 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)

102 Street NS 50 3.5% y
124 Avenue EW 50 3.5% 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
4 196 55 8 150 4 21 32 7 17 93 8 5 5 5 5
6 272 77 11 209 6 29 44 10 24 129 11 5 5 5 5
4 163 46 7 125 4 17 26 6 14 77 7 5 5 5 5
8 167 23 8 223 19 62 103 9 5 35 5 5 5 5 5

14 278 38 13 371 32 103 172 15 8 59 8 5 5 5 5
13 256 35 12 341 29 95 158 14 7 54 7 5 5 5 5

Total (6-hour peak) 49 1,332 274 58 1,420 95 327 536 61 76 448 46 30 30 30 30
Average (6-hour peak) 8 222 46 10 237 16 54 89 10 13 75 8 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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W = [Cbt(Xv-v) / K1 + (F (Xv-p) L) / K2] x Ci
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Button to set the peak hour 

periods
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102 Street

124 Avenue

City of Grande Prairie

Grande Prairie

90K Horizon
AM = 75% PM;

2014 Mar 31, Mon

90K Horizon

City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

 CHECK SHEET

Set Peak Hours

RESET SHEET



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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102 Street NB 1 1 200 1 Demographics
102 Street SB 1 1 750 1 Elem. School/Mobility Challenged  (y/n) n

128 Avenue WB 1 1 Senior's Complex  (y/n) n
128 Avenue EB 1 1 Pathway to School  (y/n) n
Are the 128 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 90,000
Are the 128 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)

102 Street NS 50 3.5% y
128 Avenue EW 50 3.5% 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
55 202 30 10 100 68 12 143 4 175 185 60 5 5 5 5
77 280 41 14 139 94 16 199 5 243 257 84 5 5 5 5
46 168 25 8 83 56 10 119 3 146 154 50 5 5 5 5
67 111 13 4 224 194 32 205 11 75 159 62 5 5 5 5

112 185 21 7 373 324 54 342 18 125 265 103 5 5 5 5
103 170 19 6 343 298 50 315 17 115 244 95 5 5 5 5

Total (6-hour peak) 461 1,116 148 50 1,262 1,035 173 1,324 57 879 1,264 454 30 30 30 30
Average (6-hour peak) 77 186 25 8 210 172 29 221 9 146 211 76 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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W = [Cbt(Xv-v) / K1 + (F (Xv-p) L) / K2] x Ci
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City of Grande Prairie

Grande Prairie
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City of Grande Prairie - Traffic Signal Warrant Analysis

for Warrant Calculation 
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Down' (yyyy-mm-dd)
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Set Peak Hours
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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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102 Street NB 1 200 1 Demographics
102 Street SB 1 180 1 Elem. School/Mobility Challenged  (y/n) n

130 Avenue WB 1 Senior's Complex  (y/n) n
130 Avenue EB Pathway to School  (y/n) n
Are the 130 Avenue WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 90,000
Are the 130 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)

102 Street NS 50 3.5% y
130 Avenue EW 50 3.5% 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
0 287 95 37 124 0 53 0 62 0 0 0 5 5 5 5
0 398 132 52 172 0 74 0 86 0 0 0 5 5 5 5
0 239 79 31 103 0 44 0 52 0 0 0 5 5 5 5
0 137 59 69 318 0 106 0 41 0 0 0 5 5 5 5
0 229 98 115 530 0 176 0 68 0 0 0 5 5 5 5
0 211 90 106 488 0 162 0 63 0 0 0 5 5 5 5

Total (6-hour peak) 0 1,500 553 410 1,735 0 615 0 371 0 0 0 30 30 30 30
Average (6-hour peak) 0 250 92 68 289 0 103 0 62 0 0 0 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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W = [Cbt(Xv-v) / K1 + (F (Xv-p) L) / K2] x Ci
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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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132 Avenue WB 1 1 370 1 Demographics
132 Avenue EB 1 9,999 1 Elem. School/Mobility Challenged  (y/n) n
102 Street NB 1 1 Senior's Complex  (y/n) n
102 Street SB Pathway to School  (y/n) n

Are the 102 Street NB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 90,000
Are the 102 Street SB right turns significantly impeded by through movements?  (y/n) y Central Business District (y/n) n

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

132 Avenue EW 50 3.5% y
102 Street NS 50 3.5% y

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
55 0 292 0 0 0 108 213 0 0 264 53 5 5 5 5
77 0 406 0 0 0 150 296 0 0 366 73 5 5 5 5
46 0 244 0 0 0 90 178 0 0 220 44 5 5 5 5
58 0 120 0 0 0 325 293 0 0 236 62 5 5 5 5
97 0 200 0 0 0 541 488 0 0 394 103 5 5 5 5
89 0 184 0 0 0 498 449 0 0 362 95 5 5 5 5

Total (6-hour peak) 423 0 1,446 0 0 0 1,711 1,916 0 0 1,842 429 30 30 30 30
Average (6-hour peak) 71 0 241 0 0 0 285 319 0 0 307 71 5 5 5 5

Average 6-hour 
Peak Turning 
Movements
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102 STREET (113 AVENUE TO 132 AVENUE) TRAFFIC STUDY – FINAL REPORT 

Appendix I  SIDRA INTERSECTION MODELLING OUTPUTS  
December 3, 2014 
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 SIDRA INTERSECTION MODELLING OUTPUTSAppendix I



LEVEL OF SERVICE
Site: 90K PM - 102 St & 121 Ave 

102 St & 121 Ave
90K Horizon - PM Peak Hour
Roundabout

All Movement Classes

South East North West Intersection
LOS A A A B A

Level of Service (LOS) Method: Delay (HCM 2000).  
Roundabout LOS Method: Same as Signalised Intersections.



Lane LOS values are based on average delay per lane.
Intersection and Approach LOS values are based on average delay for all lanes.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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MOVEMENT SUMMARY
Site: 90K PM - 102 St & 121 Ave 

102 St & 121 Ave
90K Horizon - PM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: 102 St

1 L2 64 3.5 0.401 10.3 LOS B 2.9 20.9 0.47 0.51 55.7

2 T1 310 3.5 0.401 4.4 LOS A 2.9 20.9 0.47 0.51 55.5

3 R2 95 3.5 0.401 4.6 LOS A 2.9 20.9 0.47 0.51 53.9

Approach 468 3.5 0.401 5.3 LOS A 2.9 20.9 0.47 0.51 55.2

East: 121 Ave

4 L2 208 3.5 0.323 10.4 LOS B 2.0 14.6 0.65 0.73 46.6

5 T1 17 3.5 0.323 4.7 LOS A 2.0 14.6 0.65 0.73 46.1

6 R2 61 3.5 0.323 5.2 LOS A 2.0 14.6 0.65 0.73 45.0

Approach 286 3.5 0.323 8.9 LOS A 2.0 14.6 0.65 0.73 46.2

North: 102 St

7 L2 61 3.5 0.625 12.5 LOS B 6.1 43.7 0.74 0.71 54.4

8 T1 539 3.5 0.625 6.6 LOS A 6.1 43.7 0.74 0.71 54.2

9 R2 42 3.5 0.625 6.8 LOS A 6.1 43.7 0.74 0.71 52.7

Approach 642 3.5 0.625 7.2 LOS A 6.1 43.7 0.74 0.71 54.1

West: 121 Ave

10 L2 52 3.5 0.249 13.6 LOS B 1.6 11.7 0.83 0.85 46.0

11 T1 51 3.5 0.249 8.0 LOS A 1.6 11.7 0.83 0.85 45.5

12 R2 41 3.5 0.249 8.5 LOS A 1.6 11.7 0.83 0.85 44.3

Approach 145 3.5 0.249 10.1 LOS B 1.6 11.7 0.83 0.85 45.3

All Vehicles 1541 3.5 0.625 7.2 LOS A 6.1 43.7 0.65 0.67 51.8

Level of Service (LOS) Method: Delay (HCM 2000).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay per movement
Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LEVEL OF SERVICE
Site: 90K PM - 102 St & 124 Ave

102 St & 124 Ave
90K Horizon - PM Peak Hour
Roundabout

All Movement Classes

South East North West Intersection
LOS A A A A A

Level of Service (LOS) Method: Delay (HCM 2000).  
Roundabout LOS Method: Same as Signalised Intersections.



Lane LOS values are based on average delay per lane.
Intersection and Approach LOS values are based on average delay for all lanes.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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SIDRA INTERSECTION 6.0.18.4502

Copyright © 2000-2014 Akcelik and Associates Pty Ltd
www.sidrasolutions.com

Project: U:\116239355\04_design\SIDRA\sid_20131028_102st_neb.sip6
8001103, STANTEC CONSULTING LTD., PLUS / 1PC



MOVEMENT SUMMARY
Site: 90K PM - 102 St & 124 Ave

102 St & 124 Ave
90K Horizon - PM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: 102 St

1 L2 15 5.0 0.281 11.7 LOS B 1.9 13.6 0.31 0.86 50.8

2 T1 302 5.0 0.281 4.7 LOS A 1.9 13.6 0.31 0.86 50.8

3 R2 41 5.0 0.281 6.0 LOS A 1.9 13.6 0.31 0.86 50.8

Approach 359 5.0 0.281 5.2 LOS A 1.9 13.6 0.31 0.43 50.8

East: 124 Ave

4 L2 112 5.0 0.327 11.1 LOS B 2.0 14.7 0.57 1.25 42.2

5 T1 187 5.0 0.327 4.5 LOS A 2.0 14.7 0.57 1.25 42.2

6 R2 16 5.0 0.327 5.8 LOS A 2.0 14.7 0.57 1.25 42.2

Approach 315 5.0 0.327 6.9 LOS A 2.0 14.7 0.57 0.62 42.2

North: 102 St

7 L2 14 5.0 0.469 13.7 LOS B 3.4 24.9 0.66 1.26 48.3

8 T1 403 5.0 0.469 6.7 LOS A 3.4 24.9 0.66 1.26 48.3

9 R2 35 5.0 0.469 8.0 LOS A 3.4 24.9 0.66 1.26 48.3

Approach 452 5.0 0.469 7.0 LOS A 3.4 24.9 0.66 0.63 48.3

West: 124 Ave

10 L2 9 5.0 0.104 11.9 LOS B 0.6 4.3 0.64 1.24 42.7

11 T1 64 5.0 0.104 5.3 LOS A 0.6 4.3 0.64 1.24 42.7

12 R2 9 5.0 0.104 6.7 LOS A 0.6 4.3 0.64 1.24 42.7

Approach 82 5.0 0.104 6.2 LOS A 0.6 4.3 0.64 0.62 42.7

All Vehicles 1208 5.0 0.469 6.4 LOS A 3.4 24.9 0.53 0.57 46.9

Level of Service (LOS) Method: Delay (HCM 2000).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay per movement
Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LEVEL OF SERVICE
Site: 90K PM - 102 St & 128 Ave

102 St & 128 Ave
90K Horizon - PM Peak Hour
Roundabout

All Movement Classes

South East North West Intersection
LOS A A A B A

Level of Service (LOS) Method: Delay (HCM 2000).  
Roundabout LOS Method: Same as Signalised Intersections.



Lane LOS values are based on average delay per lane.
Intersection and Approach LOS values are based on average delay for all lanes.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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MOVEMENT SUMMARY
Site: 90K PM - 102 St & 128 Ave

102 St & 128 Ave
90K Horizon - PM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: 102 St

1 L2 122 5.0 0.422 14.4 LOS B 3.0 22.2 0.75 1.51 46.3

2 T1 201 5.0 0.422 7.4 LOS A 3.0 22.2 0.75 1.51 46.3

3 R2 23 5.0 0.422 8.7 LOS A 3.0 22.2 0.75 1.51 46.3

Approach 346 5.0 0.422 10.0 LOS A 3.0 22.2 0.75 0.75 46.3

East: 128 Ave

4 L2 59 5.0 0.539 13.6 LOS B 4.5 33.0 0.79 1.65 41.7

5 T1 372 5.0 0.539 7.0 LOS A 4.5 33.0 0.79 1.65 41.7

6 R2 20 5.0 0.539 8.4 LOS A 4.5 33.0 0.79 1.65 41.7

Approach 450 5.0 0.539 7.9 LOS A 4.5 33.0 0.79 0.82 41.7

North: 102 St

7 L2 8 5.0 0.433 14.5 LOS B 3.3 24.1 0.79 1.39 47.6

8 T1 405 5.0 0.433 7.5 LOS A 3.3 24.1 0.79 1.39 47.6

9 R2 352 5.0 0.349 8.1 LOS A 2.5 18.1 0.71 1.43 47.5

Approach 765 5.0 0.433 7.9 LOS A 3.3 24.1 0.75 0.70 47.5

West: 128 Ave

10 L2 136 5.0 0.665 15.9 LOS B 7.2 52.5 0.90 1.97 39.4

11 T1 288 5.0 0.665 9.4 LOS A 7.2 52.5 0.90 1.97 39.4

12 R2 112 5.0 0.665 10.7 LOS B 7.2 52.5 0.90 1.97 39.4

Approach 536 5.0 0.665 11.3 LOS B 7.2 52.5 0.90 0.98 39.4

All Vehicles 2097 5.0 0.665 9.1 LOS A 7.2 52.5 0.80 0.81 43.8

Level of Service (LOS) Method: Delay (HCM 2000).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay per movement
Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LEVEL OF SERVICE
Site: 90K PM - 102 St & 130 Ave

102 St & 130 Ave
90K Horizon - PM Peak Hour
Roundabout

All Movement Classes

South East North Intersection
LOS A A A A





Level of Service (LOS) Method: Delay (HCM 2000).  
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay per lane.
Intersection and Approach LOS values are based on average delay for all lanes.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Processed: Sunday, June 29, 2014 12:21:26 PM
SIDRA INTERSECTION 6.0.18.4502

Copyright © 2000-2014 Akcelik and Associates Pty Ltd
www.sidrasolutions.com

Project: U:\116239355\04_design\SIDRA\sid_20131028_102st_neb.sip6
8001103, STANTEC CONSULTING LTD., PLUS / 1PC



MOVEMENT SUMMARY
Site: 90K PM - 102 St & 130 Ave

102 St & 130 Ave
90K Horizon - PM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: 102 St

2 T1 249 5.0 0.297 5.0 LOS A 2.0 14.6 0.39 0.93 50.3

3 R2 107 5.0 0.297 6.3 LOS A 2.0 14.6 0.39 0.93 50.3

Approach 355 5.0 0.297 5.4 LOS A 2.0 14.6 0.39 0.46 50.3

East: 130 Ave

4 L2 191 5.0 0.259 10.4 LOS B 1.5 11.3 0.49 1.29 41.0

6 R2 74 5.0 0.259 5.2 LOS A 1.5 11.3 0.49 1.29 41.0

Approach 265 5.0 0.259 8.9 LOS A 1.5 11.3 0.49 0.64 41.0

North: 102 St

7 L2 125 5.0 0.611 13.0 LOS B 5.6 40.8 0.64 1.19 48.0

8 T1 576 5.0 0.611 6.0 LOS A 5.6 40.8 0.64 1.19 48.0

Approach 701 5.0 0.611 7.3 LOS A 5.6 40.8 0.64 0.59 48.0

All Vehicles 1322 5.0 0.611 7.1 LOS A 5.6 40.8 0.54 0.57 47.0

Level of Service (LOS) Method: Delay (HCM 2000).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay per movement
Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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1

Burkinshaw, Niki

From: Norman Kyle <nkyle@cityofgp.com>
Sent: Thursday, May 08, 2014 8:24 AM
To: Burkinshaw, Niki; Aquisha Khan
Cc: Kristine Donnelly; Daskewich, Frank
Subject: RE: 102 Street Traffic Study - Follow Up to Open House #2

Categories: (a) My Projects (PM)

I don’t recall anything major to change.
I would like to get the last draft and post it on the web.
I also plan on contacting the affected businesses that never showed up to make them aware of the project and its
implications.
Could we PDF or download the last open house presentation for posting to the City’s webpage?

From: Burkinshaw, Niki [mailto:Niki.Burkinshaw@stantec.com]
Sent: April 25 14 10:26 AM
To: Aquisha Khan
Cc: Kristine Donnelly; Norman Kyle; Daskewich, Frank
Subject: FW: 102 Street Traffic Study Follow Up to Open House #2

Aquisha,

My apologies for not cc’ing you on this email earlier this week. 

As we discussed on the phone, you are not aware of any additional feedback that has been received 
following Open House #2 for the 102 Street Traffic Study. At this point, it is likely simplest for me to be in touch as 
soon as I am back from vacation (May 6) and touch base with you regarding whether or not the concept is 
considered finalized, or if there is any final changes to be made. Following that I can provide a schedule for 
submitting the draft report.

Regards,
Niki Burkinshaw

From: Burkinshaw, Niki
Sent: Monday, April 21, 2014 2:01 PM 
To: Norman Kyle (nkyle@cityofgp.com)
Subject: 102 Street Traffic Study - Follow Up to Open House #2

Norm,

I wanted to follow up with you quickly following Open House #2 for the 102 Street Traffic Study, and thought I’d 
send an email since I recall you saying you were on the road a lot until May.

Based on the feedback from the second open house, is there anything you were thinking of revising on the 102 
Street concept plan? If there is, let me know and we can discuss it further. If not, then I will provide you with a 
schedule for submitting the draft report – just a heads up, I will be out of the office from April 26 – May 5.

Regards,

Niki Burkinshaw, P.Eng.
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