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EXECUTIVE SUMMARY 

Introduction 

This report presents the results of a traffic impact analysis for the proposed 2nd and Walpert Residential 

Development in the City of Hayward. The proposed project consists of 97 single-family residential 

homes. (An earlier version of the project, which is analyzed in this report, contained 105 single-family 

homes. Therefore, this report contains a slightly conservative assessment of proposed traffic 

conditions.) The project is located at the southwest quadrant of the 2nd Street and Walpert Street 

intersection, with driveway access on both 2nd Street and Walpert Street. The project vicinity map is 

shown in Figure 1. Figure 2 shows the project site plan. 

The purpose of this traffic impact study is to evaluate the potential traffic impacts resulting from the 

development of the proposed project, determine potential mitigation measures, and highlight traffic 

issues that should be addressed in the on-going planning process. 

Summary 

TJKM has reached the following conclusions regarding the proposed 2nd and Walpert Residential 

Development in the City of Hayward: 

 The proposed 2nd and Walpert Residential Project is expected to generate a total of 79 a.m. peak 

hour trips and 105 p.m. peak hour trips on a typical weekday.   

 Under Existing Conditions, the following study intersections are currently operating at Level of 

Service (LOS) E or worse: 

o 2nd Street/“A” Street during the p.m. peak hour (LOS E) 

o 2nd Street/“E” Street during the a.m. peak hour (LOS E) 

o 2nd Street/Walpert Street during the a.m. and p.m. peak hour (LOS F/E, respectively) 

o Foothill Boulevard/“D” Street during the a.m. peak hour (LOS E) 

 Under Existing Plus Project Conditions, the following study intersections are expected to operate 

at LOS E or worse: 

o 2nd Street/“A” Street during the p.m. peak hour (LOS F) 

o 2nd Street/“E” Street during the a.m. peak hour (LOS E) 

o 2nd Street/Walpert Street during the a.m. and p.m. peak hour (LOS F/F, respectively) 

o Foothill Boulevard/“D” Street during the a.m. peak hour (LOS E, respectively) 
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With the exception of the 2nd Street/Walpert Street intersection, the increase in average delay is below 

the five-second threshold for intersections already operating at a deficient LOS. Thus, the addition of 

project traffic is not expected to result in a significant impact, and no mitigations are necessary at these 

other intersections under Existing plus Project Conditions. Since the City’s General Plan LOS policy 

applies only to signalized intersections, the intersection of 2nd Street/Walpert Street requires no 

mitigation. However, since the intersection meets signal warrants because of project-related traffic, it is 

the applicant’s 100 percent responsibility to install signals at the intersection. 

 Under Cumulative Conditions, the following study intersections are expected to operate at LOS E 

or worse: 

o 2nd Street/”B” Street during the a.m. peak hour (LOS E) 

o 2nd Street/”D” Street during the a.m. peak hour (LOS F) 

o 2nd Street/”E” Street during the a.m. peak hour (LOS E) 

o 2nd Street/Walpert Street during the a.m. and p.m. peak hours (LOS F/F, respectively) 

o Foothill Boulevard/"A" Street during the a.m. peak hour (LOS E) 

o Mission Boulevard/"A" Street during the a.m. and p.m. peak hours (LOS F/F, respectively) 

o "D" Street/Foothill Boulevard during the a.m. and p.m. peak hours (LOS E/E, respectively) 

o "D" Street/Mission Boulevard during the a.m. and p.m. peak hours (LOS F/F, respectively) 

o Fletcher Lane/Mission Boulevard during the a.m. and p.m. peak hours (LOS F/E, 

respectively) 

o Foothill Boulevard/Jackson Street/Mission Boulevard during the p.m. peak hour (LOS E) 

o Redwood Road/Grove Way during the a.m. and p.m. peak hours (LOS E/E, respectively) 

o Fletcher Lane/Watkins Street during the a.m. and p.m. peak hours (LOS E/F respectively) 

o Foothill Boulevard/City Center Drive during the a.m. and p.m. peak hours (LOS F/F, 

respectively) 

 Under Cumulative Plus Project Conditions, the following study intersections are expected to 

operate at LOS E or worse: 

o 2nd Street/”B” Street during the a.m. peak hour (LOS E) 

o 2nd Street/”D” Street during the a.m. peak hour (LOS F) 

o 2nd Street/”E” Street during the a.m. peak hour (LOS E) 

o 2nd Street/Walpert Street during the a.m. and p.m. peak hours (LOS F/F, respectively) 

o Foothill Boulevard/"A" Street during the a.m. peak hour (LOS E) 

o Mission Boulevard/"A" Street during the a.m. and p.m. peak hours (LOS F/F, respectively) 

o "D" Street/Foothill Boulevard during the a.m. and p.m. peak hours (LOS E/E, respectively) 
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o "D" Street/Mission Boulevard during the a.m. and p.m. peak hours (LOS F/F, respectively) 

o Fletcher Lane/Mission Boulevard during the a.m. and p.m. peak hours (LOS F/E, 

respectively) 

o Foothill Boulevard/Jackson Street/Mission Boulevard during the p.m. peak hour (LOS E) 

o Redwood Road/Grove Way during the a.m. and p.m. peak hours (LOS E/E, respectively) 

o Fletcher Lane/Watkins Street during the a.m. and p.m. peak hours (LOS E/F, respectively) 

o City Center Drive/Foothill Boulevard during the a.m. and p.m. peak hours (LOS F/F, 

respectively) 

At two unsignalized intersections, the increase in average delay is above the five-second threshold for 

intersections already operating at a deficient LOS. However, as noted earlier, the City’s General Plan LOS 

policy applies to signalized intersections only, so no mitigation measures are required. However, when 

signal warrants are met or increased as a result of project traffic, it is the applicant’s responsibility to 

contribute a fair share amount if signals are to be installed. At the remaining intersections, the increase 

in delay is below the five-second threshold and the addition of project traffic is not expected to result in 

a significant impact, and no mitigations are necessary at these other intersections under Cumulative plus 

Project Conditions.  

 A measure to install a traffic signal at the 2nd Street/Walpert Street intersection would be the 

applicant’s 100 percent responsibility. 

 A measure to install a traffic signal at the Fletcher Lane/Watkins Street intersection, if approved 

by the City, would be the applicant’s fair share responsibility. However, the analysis in this report 

shows that a new traffic signal at this location would exacerbate long queues related to nearby 

intersections. 

 The proposed project is expected to add minimal new riders to the AC Transit system, and 

therefore no significant impacts on this existing transit system are expected. 

 TJKM reviewed the on-street and off-street parking requirements for the 2nd and Walpert project 

as set forth by the City of Hayward Municipal Code (HMC). The proposed project does not meet 

the HMC requirements for parking. Specifically, per HMC section 10-2.310, there must be two 

covered parking spaces plus two (open) uncovered parking spaces per unit that do not block 

access to the covered parking space where the lot abuts a street that has no parking on either 

side of the street. Per the revised concept plan there will be two-car garages for all units plus 

about 70 on-street (uncovered) parking spaces. However, because of the alley-loaded design, 

many lots are located on internal alleys with no street parking, thus not meeting code 

requirements. 

 The project sponsor will construct sidewalks, as a condition of approval, along 2nd Street and 

Walpert Street fronting the proposed project site so area pedestrians can access existing 

crosswalk at the 2nd Street/Walpert Street intersection using continuous sidewalks. 
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 The project driveway on 2nd Street is expected to meet minimum sight distance requirements of 

305 feet, based on a prevailing speed of 40 miles per hour. However, 2nd Street at this location 

has a grade of 11 percent and because of grade, safety and sight distance issues this driveway, 

as a condition of approval, will be restricted to right in/right out movements with no left turns 

permitted in and out of the site. “No Left Turn” signs will be posted for northbound traffic on 2nd 

Street in advance of the driveway and at the exit to the 2nd Street driveway. 

 Traffic calming measures, with the goal of reducing observed speeds along 2nd Street, Walpert 

Street and Fletcher Lane in the project vicinity, will be required as a condition of approval. The 

following traffic calming and safety measures are required: 

o Install Reverse Curve warning sign (W1-4R) on Fletcher Lane for vehicles traveling downhill 

toward Mission Boulevard  

o Install an additional speed hump on Walpert Street, to be located at the site of The Arc 

school.  
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ANALYSIS METHODOLOGY 

Study Intersections and Scenarios 

TJKM evaluated traffic conditions at 16 study intersections during typical weekday a.m. and weekday 

p.m. peak hours that may potentially be affected by proposed project traffic. The study intersections are 

as follows: 

1. 2nd Street/"A" Street (Signalized) 

2. 2nd Street/"B" Street (Signalized) 

3. 2nd Street/"C" Street (Signalized) 

4. 2nd Street/"D" Street (Signalized) 

5. 2nd Street/"E" Street (Signalized) 

6. 2nd Street/Walpert Street (One-Way Stop) 

7. Foothill Boulevard/"A" Street (Signalized) 

8. Mission Boulevard/"A" Street (Signalized) 

9. "D" Street/Foothill Boulevard (Signalized) 

10. "D" Street/Mission Boulevard (Signalized) 

11. Fletcher Lane/Mission Boulevard (Signalized) 

12. Foothill Boulevard/Mission Boulevard (Signalized) 

13. Redwood Road/Grove Way (Signalized) 

14. Fletcher Lane/Watkins Street (Two-Way Stop) 

15. Foothill Boulevard/City Center Drive (Signalized) 

16. City Center Drive/2nd Street (Signalized) 

The peak time periods analyzed are as follows: 

 Weekday a.m. (7:00-9:00 a.m.) 

 Weekday p.m. (4:00-6:00 p.m.) 

The following four scenarios were analyzed: 

1. Existing Conditions – This scenario evaluates the study intersections based on existing traffic 

counts and field surveys conducted in May 2014. 

2. Existing plus Project Conditions – This scenario adds traffic generated by the proposed 2nd and 

Walpert Residential Development to Existing Conditions. 
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3. Cumulative Conditions – This scenario evaluates operational conditions at the study intersections 

based on a projection of existing traffic volumes 26 years into the future. Projections were 

derived from growth factors developed from the latest Alameda County travel demand model. 

The growth factors include both regional traffic growth and traffic generated by development 

buildout within the City of Hayward. 

4. Cumulative Plus Project Conditions – This scenario adds traffic generated by the proposed 2nd 

and Walpert Residential Development to Cumulative Conditions.   

Intersection Level of Service Analysis Methodology 

Level of service (LOS) is a qualitative description of intersection operations and is reported using an A 

through F letter rating system to describe travel delay and congestion. LOS A indicates free flow 

conditions with little or no delay, and LOS F indicates jammed conditions with excessive delays and long 

back-ups. 

Operating conditions at the study intersections were evaluated using the Highway Capacity Manual 2000 

(HCM 2000) Operations methodology. Peak hour traffic operational conditions for signalized 

intersections are reported as average control delay for the overall intersection in seconds per vehicle 

with corresponding LOS. For unsignalized intersections, average control delay and LOS are reported for 

the critical minor movement or approach. The LOS methodology is detailed in Appendix A. 

Significant Impact Criteria 

The City of Hayward’s General Plan Policy M-4.3, Level of Service states, “the City shall maintain a 

minimum vehicle Level of Service E at signalized intersections during peak commute periods except 

when LOS F may be acceptable due to costs of mitigation or when there would be other unacceptable 

impacts, such as right-of-way acquisition or degradation of the pedestrian environment due to increased 

crossing distances or unacceptable crossing delays.”  

In addition, the project would result in a potentially significant impact if the intersection operates at an 

unacceptable level of service without the project under Existing, Background or Cumulative conditions 

and the addition of the project under Existing plus Project, Project, or Cumulative plus Project conditions 

results in an increase in control delay of 5.0 seconds or greater when compared to the associated no 

project condition. 
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EXISTING CONDITIONS 

Roadway Network 

Foothill Boulevard is a six-lane, north-south roadway with occasional raised medians. Posted speeds vary 

from 25 mph to 35 mph. This roadway provides local access to residential and commercial developments 

and the I-580 and I-238 freeways. This corridor is part of the Hayward Loop and operates one-way 

northbound from Mission Boulevard/Jackson Street to “A” Street. 

Mission Boulevard is a four-to-six lane, north-south roadway with raised medians that run intermittently 

throughout the corridor. Posted speeds vary from 25 mph to 35 mph. This roadway provides local access 

to residential and commercial developments, but also serves as a regional facility from Oakland (as 

International Boulevard/State Route 185) to Fremont. This corridor is part of the Hayward Loop and 

operates one-way southbound from “A” Street to Foothill Boulevard.  

“A” Street is a four-lane, east-west roadway. Posted speeds vary from 25 mph to 35 mph. This roadway is 

part of the Hayward Loop and becomes one-way westbound from Foothill Boulevard to Mission 

Boulevard. This corridor provides local access to residential areas, as well as the Downtown Hayward 

commercial developments and access to the I-580 and I-880 freeways. 

“B” Street is a four-lane, east-west roadway. Posted speeds vary from 25 mph to 35 mph. This becomes 

one-way westbound corridor from Foothill Boulevard to Watkins Street. This roadway provides local 

access to residential areas, Downtown Hayward commercial developments, and the Hayward Amtrak 

station. 

“C” Street is a four-lane, east-west roadway. This roadway provides local access to residential areas and 

Downtown Hayward commercial developments. The posted speed is 30 mph. 

“D” Street is a four-lane, east-west roadway. This roadway provides local access to residential areas and 

Downtown Hayward commercial developments. The posted speed is 25 mph. 

2nd Street is a two-to four-lane, north-south roadway from City Center Drive and terminating at 

Windfeldt Road. The posted speed is 30 mph. This roadway provides local access to residential 

developments. 

City Center Drive is a two-to four-lane, north-south roadway from Hazel Avenue to Foothill Boulevard. 

The posted speed is 25 mph. This roadway provides local access to residential and commercial 

developments. 

Walpert Street is a two lane, east-west roadway between 2nd Street and Mission Boulevard. The posted 

speed is 25 mph. This roadway has horizontal and vertical curves and provides local access to residential 

developments. 

Fletcher Lane is a two lane, east-west roadway from Mission Boulevard westerly and terminating in a cul-

de-sac west of Watkins Street. The posted speed is 25 mph. This roadway provides local access to 

residential and commercial developments. 
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Existing Transit Facilities 

Currently, AC Transit offers local bus transit service on the following routes in the vicinity of the project 

site: 

 AC Transit Route 60 provides weekday service at 20-minute headways between 5:13 a.m. and 

10:30 p.m. and 40-minute headways between 5:56 a.m. and 7:33 p.m. on weekends. The route 

runs a loop from the Hayward BART station and stops along 2nd Street in the project vicinity. 

 AC Transit Route 94 provides weekday service at one-hour headways between 4:58 a.m. and  

8:25 p.m. and one-hour headways between 5:25 a.m. and 8:52 p.m. on weekends. The route runs 

a loop from the Hayward BART station and stops along 2nd Street in the project vicinity. 

Existing Bicycle and Pedestrian Facilities 

According to the latest City of Hayward Bicycle Master Plan, there are four existing Class III bicycle 

facilities (signed on-street) within the study area: 

 2nd Street from “A” Street to east City limits 

 “A” Street from Montgomery Street to east City limits 

 “D” Street from 2nd Street to east City limits 

 “E” Street from 2nd Street to east City limits 

There are no Class I facilities (off-street, shared path) currently in the vicinity of the project. According to 

the aforementioned bicycle plan, Class II facilities are planned on Main Street from “A” Street to “D” 

Street and on Foothill Boulevard from “A” Street to “D” Street. 

There have been seven collisions between 2010 and 2014 at or near the intersection of 2nd Street and 

Walpert Street based on available records from Statewide Integrated Traffic Records System (SWITRS). 

Two of the collisions involved a pedestrian. Refer to Appendix C for details of these seven collisions. In 

terms of existing pedestrian facilities in the project vicinity, crosswalks and actuated pedestrian signals 

are provided at all signalized study intersections. Along 2nd Street, sidewalks are discontinuous along the 

west side of the roadway fronting the project site.  

Existing Traffic Volumes 

Turning movement counts for vehicles, bicycles, and pedestrians were conducted during typical weekday 

a.m. and p.m. peak periods (7:00 to 9:00 a.m. and 4:00 to 6:00 p.m., respectively) at the study 

intersections in May 2014 except for City Center Drive/Foothill Boulevard, City Center Drive/2nd Street, 

and Fletcher Lane/Watkins Street, which were conducted in February 2015. Field verification of existing 

intersection lane configurations and traffic controls were also conducted and provided the basis for the 

LOS analysis for Existing Conditions. Appendix B includes all data sheets for the collected vehicle, 

bicycle, and pedestrian counts. Figure 3 illustrates the existing vehicle turning movement volumes, lane 

geometry, and traffic controls at the study intersections. 
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Intersection Level of Service Analysis – Existing Conditions 

Table I summarizes peak hour LOS at the study intersections under Existing Conditions. Detailed LOS 

calculations are contained in Appendix C. As shown in the table, under Existing Conditions, the following 

study intersections are currently operating at LOS E or worse: 

 2nd Street/“A” Street during the p.m. peak hour (LOS E) 

 2nd Street/“E” Street during the a.m. peak hour (LOS E) 

 2nd Street/Walpert Street during the a.m. and p.m. peak hour (LOS F/E, respectively). This is one 

study intersection with LOS E or F conditions that is not signalized. It was determined that the 

approach traffic volumes at this intersection are slightly below those required to warrant traffic 

signals; new traffic signals are not warranted under existing conditions. 

 Foothill Boulevard/“D” Street during the a.m. peak hour (LOS E) 

Table I: Peak Hour Intersection Levels of Service – Existing Conditions 

ID Intersection Control 

Existing Conditions 

AM Peak Hour PM Peak Hour 

Delay LOS Delay LOS 

1 2nd Street/"A" Street Signal 33.1 C 79.7 E 

2 2nd Street/"B" Street Signal 39.5 D 36.9 D 

3 2nd Street/"C" Street Signal 21.2 C 21.4 C 

4 2nd Street/"D" Street Signal 49.6 D 34.5 C 

5 2nd Street/"E" Street Signal 55.2 E 25.7 C 

6 2nd Street/Walpert Street One-Way Stop 55.6 F 40.8 E 

7 Foothill Boulevard/"A" Street Signal 36.6 D 32.9 C 

8 Mission Boulevard/"A" Street Signal 38.3 D 46.2 D 

9 "D" Street/Foothill Boulevard Signal 57.5 E 48.2 D 

10 "D" Street/Mission Boulevard Signal 43.0 D 45.3 D 

11 Fletcher Lane/Mission Boulevard Signal 34.3 C 25.5 C 

12 
Foothill Boulevard/Jackson Street/ 

Mission Boulevard 
Signal 17.0 B 42.7 D 

13 Redwood Road/Grove Way Signal 28.5 C 27.9 C 

14 Fletcher Lane/Watkins Street Two-Way Stop 12.2 B 16.4 C 

15 Foothill Boulevard/City Center Drive Signal 24.8 C 40.5 D 

16 City Center Drive/2nd Street Signal 28.8 C 20.0 B 

Notes: Delay = Average control delay in seconds per vehicle, LOS = Level of Service.  

Reported values are overall for signalized intersections, and critical minor approaches for stop-controlled 

intersections. 
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EXISTING PLUS PROJECT CONDITIONS 

Project Description 

The proposed 2nd and Walpert Residential Development consists of no more than 105 single-family 

homes. The project is located on the southeast quadrant of 2nd Street/Walpert Street. As shown in Figure 

2, the site will be accessed by one full access driveway on Walpert Street and one potential full access 

driveway on 2nd Street. 

Project Trip Generation 

TJKM developed estimated project trip generation for the proposed project based on published trip 

generation rates from the Institute of Transportation Engineers’ (ITE) publication Trip Generation (9th 

Edition).  

TJKM used published trip rates for the ITE land use Single-Family Detached (Code 210) for this project, as 

this land use most closely matches the trip characteristics of the proposed residential development. 

Table II shows the trip generation expected to be generated by the proposed project. The project is 

expected to generate approximately 79 weekday a.m. peak hour trips (20 inbound, 59 outbound) and 

105 weekday p.m. peak hour trips (66 inbound, 39 outbound).  

Table II: Proposed Project Trip Generation 

Land Use (ITE Code) Size 

AM Peak Hour PM Peak Hour 

Trip 

Rate 
In : Out % In Out Total 

Trip 

Rate 
In : Out % In Out Total 

210 (Single-Family 

Detached) 
105 DU 0.75 25 : 75 20 59 79 1.00 63 : 37 66 39 105 

Source: Trip Generation (9th Edition), Institute of Transportation Engineers (2012) 

  Note: DU = Dwelling Units 

Project Trip Distribution and Assignment 

Trip distribution assumptions for the proposed project were developed based on a select zone analysis 

using the current City of Hayward model, knowledge of the study area, and discussion with City staff. The 

distribution assumptions are as follows: 

 8 percent to/from Redwood Road 

 2 percent to/from Grove Way 

 5 percent to/from “B” Street 

 5 percent to/from “D” Street 

 20 percent to/from Foothill Boulevard North (via City Center Drive and 2nd Street) 

 2 percent to/from Mission Boulevard North 

 5 percent to/from “A” Street South 

 23 percent to/from Foothill Boulevard/Jackson Street 

 25 percent to/from Mission Boulevard South (via Walpert Street and Fletcher Lane) 
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 5 percent to/from 2nd Street South 

The trip distribution and assignment assumptions at the study intersections for the proposed project are 

illustrated in Figure 4. The assigned trips were added to existing traffic volumes to generate Existing plus 

Project traffic volumes. The resulting intersection turning movement volumes at the study intersections 

for Existing plus Project Conditions are shown in Figure 5. 

Intersection Level of Service Analysis – Existing plus Project Conditions 

Table III summarizes the results of the intersection LOS analysis under Existing plus Project Conditions 

and presents the LOS and delay results under Existing Conditions for comparison. Detailed LOS 

calculations are contained in Appendix D.  

As shown in the table, under Existing plus Project Conditions, the following study intersections are 

expected to operate at LOS E or worse during the a.m. and p.m. peak hours: 

 2nd Street/“A” Street during the p.m. peak hour (LOS F) 

 2nd Street/“E” Street during the a.m. peak hour (LOS E) 

 2nd Street/Walpert Street during the a.m. and p.m. peak hour (LOS F/F, respectively) 

 Foothill Boulevard/“D” Street during the a.m. peak hour (LOS E, respectively) 

With the exception of the 2nd Street/Walpert Street intersection, the increase in average delay is below 

the five-second threshold for intersections already operating at a deficient LOS. Thus, the addition of 

project traffic is not expected to result in a significant impact, and no mitigations are necessary at these 

other intersections under Existing plus Project Conditions.  

At the 2nd and Walpert intersection, because the intersection was found to be just short of meeting 

warrants for new traffic signals under existing conditions and because it is located adjacent to the 

project, TJKM examined this intersection under background conditions in order to determine when 

traffic signals are met. This scenario evaluates operational conditions at the study intersections based on 

a projection of existing traffic volumes five years into the future. The volumes were interpolated by using 

latest available version of the City of Hayward/ACTC Travel Demand Model. These results are shown in a 

subsequent section.   

With the addition of project traffic, the increase in average delay at 2nd Street/Walpert Street is expected 

to be 43.5 seconds during the a.m. peak hour and 26.2 seconds during the p.m. peak hour, which is 

above the five-second threshold for intersections already operating at a deficient LOS. However, since 

the City’s General Plan LOS policy applies to signalized intersections only, there are no LOS impacts to 

this intersection. However, since signal warrants are met with the project, it will be the project’s 100 

percent responsibility to install signals at the intersection.  
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Table III: Peak Hour Intersection Levels of Service – Existing Plus Project Conditions 

ID Intersection Control 

Existing Conditions Existing Plus Project 

∆ in Delay 

(sec) 

Weekday 

AM Peak 

Hour 

Weekday 

PM Peak 

Hour 

Weekday 

AM Peak 

Hour 

Weekday 

AM Peak 

Hour 

Delay LOS Delay LOS Delay LOS Delay LOS AM PM 

1 
2nd Street/  

"A" Street 
Signal 33.1 C 79.7 E 33.2 C 79.9 E 0.1 0.2 

2 
2nd Street/ 

"B" Street 
Signal 39.5 D 36.9 D 39.4 D 36.8 D -0.1 -0.1 

3 
2nd Street/ 

"C" Street 
Signal 21.2 C 21.4 C 21.1 C 21.4 C -0.1 0.0 

4 
2nd Street/ 

"D" Street 
Signal 49.6 D 34.5 C 50.0 D 36.3 D 0.4 1.8 

5 
2nd Street/ 

"E" Street 
Signal 55.2 E 25.7 C 56.1 E 25.4 C 0.9 -0.3 

6 

2nd Street/ 

Walpert Street 

One-

Way 

Stop 

55.6 F 40.8 E 99.1 F 67.0 F 43.5 26.2 

Mitigation: 

Install traffic 

signal 

Signal - - - - 8.9 A 8.1 A -46.7 -32.7 

7 

Foothill 

Boulevard/  

"A" Street 

Signal 36.6 D 32.9 C 36.6 D 32.9 C 0.0 0.0 

8 

Mission 

Boulevard/  

"A" Street 

Signal 38.3 D 46.2 D 38.3 D 46.3 D 0.0 0.1 

9 

"D" Street/ 

Foothill 

Boulevard 

Signal 57.5 E 48.2 D 57.5 E 48.2 D 0.0 0.0 

10 

"D" Street/ 

Mission 

Boulevard 

Signal 43.0 D 45.3 D 43.0 D 45.3 D 0.0 0.0 

11 

Fletcher Lane/ 

Mission 

Boulevard 

Signal 34.3 C 25.5 C 36.0 D 26.9 C 1.7 1.4 

12 

Foothill 

Boulevard/ 

Jackson 

Street/Mission 

Boulevard 

Signal 17.0 B 42.7 D 17.0 B 42.2 D 0.0 -0.5 

13 

Redwood 

Road/ 

Grove Way 

Signal 28.5 C 27.9 C 28.5 C 28.0 C 0.0 0.1 
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ID Intersection Control 

Existing Conditions Existing Plus Project 

∆ in Delay 

(sec) 

Weekday 

AM Peak 

Hour 

Weekday 

PM Peak 

Hour 

Weekday 

AM Peak 

Hour 

Weekday 

AM Peak 

Hour 

Delay LOS Delay LOS Delay LOS Delay LOS AM PM 

14 
Fletcher Lane/ 

Watkins Street 

Two-

Way 

Stop 

12.2 B 16.4 C 11.4 B 16.0 C -0.6 -0.4 

15 

Foothill 

Boulevard/City 

Center Drive 

Signal 24.8 C 40.5 D 25.1 C 40.9 D 0.3 0.4 

16 

City Center 

Drive/ 

2nd Street 

Signal 28.8 C 20.0 B 28.5 C 19.4 B -0.3 -0.6 

Notes: Delay = Average control delay in seconds per vehicle, LOS = Level of Service. Reported values are overall for 

signalized intersections, and for critical minor approaches at stop-controlled intersections.       

 

Intersection Level of Service Analysis – Background and Background plus Project Conditions 

As noted in an earlier section, the intersection of 2nd Street and Walpert Street has poor LOS conditions 

in Existing plus Project conditions and the intersection satisfies traffic signal warrants. It is the applicant’s 

100 percent responsibility to install the signals.  Also, TJKM examined this intersection under background 

conditions. This scenario evaluates operational conditions at the study intersection based on a projection 

of existing traffic volumes five years into the future. The volumes were interpolated by using the latest 

available version of the City of Hayward/ACTC Travel Demand Model. Under Existing Plus Background 

conditions, traffic signals are also warranted. Details are provided in Table IV. Peak hour traffic signal 

warrant calculations are shown in Appendix I. Detailed LOS calculations are contained in Appendix E.   

Table IV: Peak Hour Intersection Levels of Service – Background Plus Project Conditions 

1Compared with existing conditions 

  

ID Intersection Control 

Background Conditions Background Plus Project 

∆ in Delay 

(sec) 

Weekday 

AM Peak 

Hour 

Weekday 

PM Peak 

Hour 

Weekday 

AM Peak 

Hour 

Weekday 

PM Peak 

Hour 

Delay  LOS Delay LOS Delay LOS  Delay LOS AM PM 

1 

2nd Street/ 

Walpert 

Street 

One-

way 

stop 

92.4 F 92.5 F 167.5 F 159.2 F 75.1 66.7 

2 

2nd Street/ 

Walpert 

Street 

Signal 
    

10.1 A 9.8 
 

-45.51 -31.01 
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Mitigation Measures – Existing plus Background plus Project Conditions 

Since the City’s General Plan LOS policy applies to signalized intersections only, the poor LOS at 2nd 

Street and Walpert Street is not an impact and no mitigation measures are required. However, since the 

intersection meets signal warrants under Existing plus Project conditions, it is the applicant’s 100 percent 

responsibility to install traffic signals at this intersection. 

Queuing Analysis at Study Intersections 

TJKM conducted a vehicle queuing and storage analysis for all exclusive left and right turn pockets at 

study intersections and driveways where project traffic is added under Existing plus Project Conditions. 

The 95th percentile (maximum) queues were analyzed using the HCM 2000 Queue methodology 

contained in Synchro software for the exclusive left turn/right turn pockets at the study intersections 

where project traffic is added. Detailed calculations are included in the LOS appendices corresponding to 

the Existing and Existing Plus Project analysis scenarios. Table V summarizes the 95th percentile queue 

lengths at these intersections under the two scenarios. 

Table V: 95th Percentile Queues at Turn Pockets Affected by Project Traffic 

ID Intersection Name 
Lane 

Group 

Storage Length 

per Lane 

Existing 

Conditions 

Existing plus Project 

Conditions 

AM PM AM PM 

1 2nd Street/"A" Street 

NBLT 120 188 115 194 119 

NBRT 120 54 52 54 53 

WBLT 265 186 160 189 167 

2 2nd Street/"B" Street 
WBLT 110 240 295 243 300 

NBRT 80 198 285 204 298 

4 2nd Street/"D" Street 
NBLT 200 379 131 379 131 

WBLT 260 158 64 160 68 

7 
Foothill Boulevard/  

"A" Street 
SBRT 307 543 399 544 399 

8 
Mission Boulevard/  

"A" Street 

WBLT 369 647 421 647 421 

EBRT 240 172 298 172 303 

10 
"D" Street/Mission 

Boulevard 
WBLT 232 354 326 354 326 

11 
Fletcher Lane/Mission 

Boulevard 

SBLT 225 70 149 72 155 

WBLT 45 335 212 374 241 

15 
Foothill Boulevard/ 

City Center Drive 

SBLT 420 516 628 427 619 

WBRT 325 77 74 80 77 

16 
City Center Drive/  

2nd Street 

EBRT 325 41 50 73 63 

NBLT 190 195 150 189 143 

Notes: Bold indicates 95th Percentile Queue exceeds storage length expressed in feet per lane. 

 NBLT = Northbound Left Turn; NBRT = Northbound Right Turn 

 SBLT = Southbound Left Turn; SBRT = Southbound Right Turn 

 EBRT = Eastbound Right Turn; WBLT = Westbound Left Turn 
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At all intersections listed in Table V, available queuing capacity is exceeded for at least one exclusive 

available left or right turn pocket under either the a.m. or p.m. peak hours (or both) under both Existing 

and Existing plus Project scenarios. However, three or fewer project vehicles are expected to be added to 

these turn pockets, which is not considered significant. Also, the project does not create additional 

queuing issues at any locations other than those currently exceeding storage capacity. 

Queuing and Level of Service Analysis at Project Driveways 

TJKM conducted a vehicle queuing and LOS analysis at the proposed project driveways on 2nd Street and 

Walpert Street. The 95th percentile (maximum) queues were analyzed using the HCM 2000 Queue 

methodology contained in Synchro software for the project driveways. Detailed calculations are included 

in the LOS appendices corresponding to the Existing and Existing Plus Project analysis scenarios. Table 

VI summarizes the 95th percentile queue lengths and LOS at the project driveways under Existing Plus 

Project scenario. As shown in Table VI, under Existing plus Project Conditions, all project driveways are 

expected to operate at an acceptable LOS. Also, the 95th percentile queueing at the outbound approach 

of both project driveways is expected to be minimal. 

Table IVI: 95th Percentile Queues and Level of Service at Project Driveway 

Intersection Control 

Existing Plus Project Conditions 

AM PM 

Delay LOS 

95th 

%-ile 

Queue 

Driveway 

Throat 

Length 

(feet) 

Delay LOS 

95th 

%-ile 

Queue 

Driveway 

Throat 

Length 

(feet) 

Walpert Street/ 

Project Driveway 

One-

Way 

Stop 

11.1 B 8 155 10.6 B 5 155 

2nd Street/ 

Project Driveway 

One-

Way 

Stop 

10.9 B 0 80 12.1 B 0 80 

Notes: Delay = Average control delay in seconds per vehicle, LOS = Level of Service.  

 Reported values are for the outbound movements at the project driveways. 
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CUMULATIVE CONDITIONS 

This section details expected traffic conditions under Cumulative Conditions. TJKM developed 2040 

turning movement volumes for all study intersections based on the latest version of the Alameda County 

travel demand model. TJKM determined the difference in 2005 base year and 2035 buildout year 

volumes for study area model links and factored the difference to account for 21 years of traffic growth. 

This result was then applied proportionately to Existing Conditions turning movement volumes to 

generate Year 2035 turning movement volumes. At the direction of City staff, an additional factor of 1 

percent annual growth over five years was applied to develop 2040 traffic volumes. 

It should be noted that for approaches where the model predicted a decrease or no change in traffic 

between the base year and the future year, TJKM assumed the existing turning movements for that 

approach would be constant through the year 2040. Figure 6 shows the resulting turning movement 

volumes under Cumulative Conditions for all study intersections, along with lane geometries and traffic 

controls. Lane geometries and traffic controls are assumed to be identical to those under Existing 

Conditions. 

Intersection Level of Service Analysis – Cumulative Conditions 

Table VII summarizes peak hour LOS at the study intersections under Cumulative Conditions. Detailed 

LOS calculations are contained in Appendix F. Under Cumulative Conditions, the following study 

intersections are expected to operate at LOS E or worse: 

 2nd Street/”B” Street during the a.m. peak hour (LOS E) 

 2nd Street/”D” Street during the a.m. peak hour (LOS F) 

 2nd Street/”E” Street during the a.m. peak hour (LOS F) 

 2nd Street/Walpert Street during the a.m. and p.m. peak hours (LOS F/F, respectively) 

 Foothill Boulevard/"A" Street during the a.m. peak hour (LOS E) 

 Mission Boulevard/"A" Street during the a.m. and p.m. peak hours (LOS F/F, respectively) 

 "D" Street/Foothill Boulevard during the a.m. and p.m. peak hours (LOS E/E, respectively) 

 "D" Street/Mission Boulevard during the a.m. and p.m. peak hours (LOS F/F, respectively) 

 Fletcher Lane/Mission Boulevard during the a.m. and p.m. peak hours (LOS F/E, respectively) 

 Foothill Boulevard/Jackson Street/Mission Boulevard during the p.m. peak hour (LOS E) 

 Redwood Road/Grove Way during the a.m. and p.m. peak hours (LOS E/E, respectively) 

 Fletcher Lane/Watkins Street during the a.m. and p.m. peak hours (LOS E/F respectively) 

 Foothill Boulevard/City Center Drive during the a.m. and p.m. peak hours (LOS F/F, respectively) 
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Table VII: Peak Hour Intersection Levels of Service – Cumulative Conditions 

ID Intersection Control 

Cumulative Conditions 

AM Peak Hour PM Peak Hour 

Delay LOS Delay LOS 

1 2nd Street/"A" Street Signal 45.4 D 48.6 D 

2 2nd Street/"B" Street Signal 60.2 E 52.1 D 

3 2nd Street/"C" Street Signal 13.0 B 16.5 B 

4 2nd Street/"D" Street Signal 83.5 F 48.9 D 

5 2nd Street/"E" Street Signal 59.3 E 23.3 C 

6 2nd Street/Walpert Street 
One-Way 

Stop 
444.7 F 471.8 F 

7 Foothill Boulevard/"A" Street Signal 63.3 E 28.2 C 

8 Mission Boulevard/"A" Street Signal 149.9 F 81.0 F 

9 "D" Street/Foothill Boulevard Signal 59.3 E 63.1 E 

10 "D" Street/Mission Boulevard Signal 179.3 F 99.4 F 

11 
Fletcher Lane/Mission 

Boulevard 
Signal 126.6 F 74.1 E 

12 
Foothill Boulevard/Jackson 

Street/Mission Boulevard 
Signal 16.6 B 63.2 E 

13 Redwood Road/Grove Way Signal 61.0 E 68.4 E 

14 Fletcher Lane/Watkins Street 
Two-Way 

Stop 
42.4 E 281.2 F 

15 
Foothill Boulevard/ 

City Center Drive 
Signal 111.8 F 132.6 F 

16 City Center Drive/2nd Street Signal 31.2 C 20.4 C 

Notes: Delay = Average control delay in seconds per vehicle, LOS = Level of Service. Reported values are overall for 

signalized intersections, and for critical minor approaches at stop-controlled intersections. 
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CUMULATIVE PLUS PROJECT CONDITIONS 

This scenario is similar to Cumulative Conditions, but with the addition of traffic expected to be 

generated by the proposed 2nd and Walpert Residential Development. Figure 7 shows the turning 

movement volumes, lane geometry, and traffic controls under Cumulative plus Proposed Project 

Conditions for all study intersections. 

Intersection Level of Service Analysis – Cumulative plus Project Conditions 

Table VIII summarizes peak hour LOS at the study intersections under Cumulative plus Project 

Conditions, and compares these results to Cumulative Conditions. Detailed LOS calculations are 

contained in Appendix G.  

Under Cumulative plus Project Conditions, the following study intersections are expected to operate at 

an LOS E or worse during the a.m. and p.m. peak hours: 

 2nd Street/”B” Street during the a.m. peak hour (LOS E) 

 2nd Street/”D” Street during the a.m. peak hour (LOS F) 

 2nd Street/”E” Street during the a.m. peak hour (LOS E) 

 2nd Street/Walpert Street during the a.m. and p.m. peak hours (LOS F/F, respectively) 

 Foothill Boulevard/"A" Street during the a.m. peak hour (LOS E) 

 Mission Boulevard/"A" Street during the a.m. and p.m. peak hours (LOS F/F, respectively) 

 "D" Street/Foothill Boulevard during the a.m. and p.m. peak hours (LOS E/E, respectively) 

 "D" Street/Mission Boulevard during the a.m. and p.m. peak hours (LOS F/F, respectively) 

 Fletcher Lane/Mission Boulevard during the a.m. and p.m. peak hours (LOS F/E, respectively) 

 Foothill Boulevard/Jackson Street/Mission Boulevard during the p.m. peak hour (LOS E) 

 Redwood Road/Grove Way during the a.m. and p.m. peak hours (LOS E/E, respectively) 

 Fletcher Lane/Watkins Street during the a.m. and p.m. peak hours (LOS E/F, respectively) 

 City Center Drive/Foothill Boulevard during the a.m. and p.m. peak hours (LOS F/F, respectively) 

With the exception of the 2nd Street/Walpert Street and the Fletcher Lane/Watkins Street intersections, 

the increase in average delay is below the five-second threshold for the above intersections already 

operating at a deficient LOS. Thus, the addition of project traffic is not expected to result in a significant 

impact, and no mitigations are necessary at these other intersections under Cumulative plus Project 

Conditions.  
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Although the Fletcher Lane/Mission Boulevard intersection (LOS F/E to LOS F/E (a.m./p.m.) is not a 

significant impact based on applicable LOS criteria, TJKM investigated mitigation alternatives. A 

mitigation of re-striping the westbound approach for separate left, through and right turn lanes would 

slightly improve intersection operations but they would remain at LOS F/E (a.m./p.m.). However, because 

Fletcher Lane is offset on each side of Mission Boulevard, by adding an additional westbound lane, 

eastbound lanes would need to change from one combination left/through lane and one right turn lane 

to one left turn lane and one combination through/right turn lane. Otherwise, opposing lanes would be 

in a conflicting configuration. Therefore, no changes are recommended. Calculation sheets are shown in 

Appendix J.  
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Table VIII: Peak Hour Intersection Levels of Service – Cumulative plus Project Conditions 

ID Intersection Control 

Cumulative Conditions Cumulative Plus Project 
∆ in 

Delay (sec) 
Weekday AM 

Peak Hour 

Weekday PM 

Peak Hour 

Weekday AM 

Peak Hour 

Weekday PM 

Peak Hour 

Delay LOS Delay LOS Delay LOS Delay LOS AM PM 

1 
2nd Street/ 

"A" Street 
Signal 45.4 D 48.6 D 46.8 D 49.8 D 1.4 1.2 

2 
2nd Street/ 

"B" Street 
Signal 60.2 E 52.1 D 60.9 E 53.8 D 0.7 1.7 

3 
2nd Street/ 

"C" Street 
Signal 13.0 B 16.5 B 13.0 B 16.6 B 0.0 0.1 

4 
2nd Street/ 

"D" Street 
Signal 83.5 F 48.9 D 84.1 F 51.2 D 0.6 2.3 

5 
2nd Street/ 

"E" Street 
Signal 59.3 E 23.3 C 60.0 E 23.5 C 0.7 0.2 

6 

2nd Street/ 

Walpert 

Street 

One-Way 

Stop 
444.7 F 471.8 F 616.9 F 576.5 F 172.2 104.7 

Mitigation: 

Install traffic 

signal 

Signal - - - - 50.6 D 18.9 B -394.1 -452.9 

7 

Foothill 

Boulevard/ 

"A" Street 

Signal 63.3 E 28.2 C 63.6 E 28.3 C 0.3 0.1 

8 

Mission 

Boulevard/ 

"A" Street 

Signal 149.9 F 81.0 F 149.9 F 81.1 F 0.0 0.1 

9 

"D" Street/ 

Foothill 

Boulevard 

Signal 59.3 E 63.1 E 59.3 E 63.1 E 0.0 0.0 

10 

"D" Street/ 

Mission 

Boulevard 

Signal 179.3 F 99.4 F 179.4 F 99.7 F 0.1 0.3 

11 

Fletcher 

Lane/ 

Mission 

Boulevard 

Signal 126.6 F 74.1 E 129.4 F 78.8 E 2.8 4.7 

12 

Foothill 

Boulevard/ 

Jackson 

Street/ 

Mission 

Boulevard 

Signal 16.6 B 63.2 E 16.6 B 63.2 E 0.0 0.0 

13 
Redwood 

Road/ 
Signal 61.0 E 68.4 E 61.1 E 68.8 E 0.1 0.4 
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ID Intersection Control 

Cumulative Conditions Cumulative Plus Project 
∆ in 

Delay (sec) 
Weekday AM 

Peak Hour 

Weekday PM 

Peak Hour 

Weekday AM 

Peak Hour 

Weekday PM 

Peak Hour 

Delay LOS Delay LOS Delay LOS Delay LOS AM PM 

Grove Way 

14 

Fletcher 

Lane/ 

Watkins 

Street 

Two-Way 

Stop 
42.4 E 281.2 F 43.9 E 293.1 F 1.5 11.9 

15 

Foothill 

Boulevard/ 

City Center 

Drive 

Signal 111.8 F 132.6 F 111.7 F 131.2 F -0.1 -1.4 

16 

City Center 

Drive/ 

2nd Street 

Signal 31.2 C 20.4 C 31.2 C 20.5 C 0.0 0.1 

Notes: Delay = Average control delay in seconds per vehicle, LOS = Level of Service. Reported values are overall for signalized 

intersections, and for critical minor approaches at stop-controlled intersections. 

Mitigation Measures – Cumulative plus Proposed Project Conditions 

Based on the preceding Cumulative plus Project traffic analysis, it is expected that the proposed project 

would require traffic-related improvements at the following intersections:  

 2nd Street/Walpert Street: LOS F/F to LOS F/F (AM/PM) for the minor eastbound approach on 

Walpert Street, with more than 100 seconds increase in average delay for both the a.m. and p.m. 

peak hours. Since the City’s General Plan LOS policy applies to signalized intersections only, this 

is not an impact that requires mitigation measures. However, as noted earlier this intersection 

meets traffic signal warrants under Existing plus Project conditions and it is therefore the 100 

percent responsibility of the applicant to install traffic signals at this intersection. Peak hour 

traffic signal warrant calculations are shown in Appendix I.  

 Fletcher Lane/Watkins Street: LOS E/F to LOS E/F (AM/PM) for the southbound approach on 

Watkins Street, with 1.2 seconds increase in average delay in the a.m. peak hour and 10.3 

seconds increase in average delay in the p.m. peak hour. However, since the City’s LOS policy 

applies to signalized intersections only, this is not an impact and requires no mitigation. An 

option to improve this intersection would be installing a traffic signal. The justification for the 

installation of a traffic signal at an intersection is based on the warrants stated in the California 

Manual on Uniform Traffic Control Devices (MUTCD). Traffic signal warrants are met under 

cumulative conditions with and without the project traffic. The decision to install a signal should 

not be based solely upon the warrants, since the installation of traffic signals may increase 

certain types of collisions. Delay, congestion, approach conditions, driver confusion, future land 

use or other evidence of the need for right of way assignment beyond that which could be 

provided by stop signs must be demonstrated. However, because this intersection is in close 
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proximity to two other intersections – Jackson Street and Watkins Street and Fletcher Lane and 

Mission Boulevard – additional operational studies were conducted to evaluate how signals 

would affect the overall operations at the three intersections.   

Table IX A-C shows the Levels of Service, Delay and 95th percentile queue lengths for the 

intersections of Jackson Street/Watkins Street, Fletcher/Watkins Street and Mission 

Boulevard/Fletcher Lane for Cumulative, Cumulative plus Project and Cumulative plus Project 

(Fletcher lane/Watkins Street - Signalized) Scenarios for both a.m. and p.m. peak hours. It is 

observed that by signalizing Fletcher Lane/Watkins intersection the increase in the 95th 

percentile queues at the intersection of Jackson Street/Watkins Street for westbound left and 

westbound through will be 40 feet in a.m. peak hour and for westbound through will be 40 feet 

in the p.m. peak hour. Detailed LOS calculations and 95th percentile queue lengths work sheets 

are contained in Appendix G. Although the increase in queuing is minimal, if Fletcher Lane and 

Watkins Street were signalized, the poor background queuing would be exacerbated. The 

northbound backup from Jackson Street/Watkins Street extends beyond Fletcher Lane and the 

eastbound backup from Mission Boulevard/Fletcher Lane extends beyond Watkins Street. It was 

found that signals at this location would produce undesirable southbound queuing and delays in 

on Watkins Street and would produce unsatisfactory operations because of significant 

eastbound queuing on Fletcher Lane. Therefore, traffic signals are not recommended. 

Table IX A: Queues under Various Scenarios – Watkins and Fletcher Analysis 

Intersection  Scenario Peak Delay LOS 
95% Queue (feets) 

WBL WBT 

Jackson 

Street/Watkins 

Street 

Cumulative 
A.M. 50.2 D 820 680 

P.M. 61.9 E 740 780 

Cumulative plus 

 Project 

A.M. 50.3 D 860 680 

P.M. 61.8 E 760 780 

Cumulative plus 

 Project ( Fletcher lane 

and Watkins Street - 

Signalized) 

A.M. 50.3 D 860 680 

P.M. 66.5 E 780 820 
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Table IX B: Queues under Various Scenarios – Watkins and Fletcher Analysis  

Intersection  Scenario Peak Delay LOS 
95% Queue (feets) 

NBL NBT 

Mission 

Blouevard/Fletcher 

Lane 

Cumulative 

A.M. 126.6 F 680 900 

P.M. 74.1 E 500 820 

Cumulative plus 

 Project 

A.M. 129.4 F 680 920 

P.M. 78.8 E 500 820 

Cumulative plus 

 Project (Fletcher 

lane and Watkins 

Street - Signalized) 

A.M. 128.7 F 680 920 

P.M. 78.5 E 500 820 

 

Table IX C: Queues under Various Scenarios – Watkins and Fletcher Analysis 

 

 

 

 

 

 

 

 

 

 

 

  

Intersection  Scenario Peak Delay LOS 

95% Queue (feet) 

WBR 

(200) 

SBT 

(620) 

Fletcher 

Lane/Watkins 

Street 

Cumulative 
AM 42.4 E - - 

PM 281.2 F - - 

Cumulative plus 

Project 

AM 43.9 E - - 

PM 293.1 F - - 

Cumulative plus 

Project Mitigation 

(Fletcher Lane/Watkins 

Street - Signalized) 

AM 13.2 B 80 300 

PM 27.8 C 120 800 
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PROJECT SITE ACCESS AND CIRCULATION 

TJKM reviewed the project site plan to evaluate external circulation and access. The plan shows that 

primary access will be provided using driveways on 2nd Street and Walpert Street. Walpert Street will 

have one full access driveway, and 2nd Street will have one full access driveway. (See sight distance 

comments below.) The project driveways will be designed to City of Hayward access standards. 

It is expected that all residents will use 2nd Street and Walpert Street to access the project site. A very 

small percentage of traffic is expected to use Foothill Boulevard and “D” Street to access 2nd Street, 

especially given the limited direct routes from the north and west that will be created by the one-way 

loop in the project vicinity. The expectation for the vast majority of vehicles coming from the Mission 

Boulevard corridor is that they will travel north on Mission Boulevard before the one-way loop and travel 

east on Fletcher Lane/Walpert Street on which a project driveway is located.  

Sight Distance at Project Driveway 

TJKM conducted a field assessment of sight distance for exiting passenger vehicles from the proposed 

driveway onto 2nd Street. The field measurement revealed an available sight distance of at least 305 feet 

in both directions. A minimum safe stopping sight distance of 305 feet is required for a roadway with a 

40 mile-per-hour (mph) prevailing speed per Caltrans design standards. 2nd Street at this location has a 

grade of 11 percent resulting in grade, safety and sight distance issues. To address these issues, this 

driveway will be restricted to right in/right out movements as a part of the project, with no left turns 

permitted in and out of the site. “No Left Turn” signs will be posted for northbound traffic on 2nd Street 

in advance of the driveway and at the exit to the 2nd Street driveway. 
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ADDITIONAL CONSIDERATIONS 

Proposed Parking 

TJKM reviewed the off-street parking requirements for 2nd and Walpert project as set forth by the City of 

Hayward Municipal Code (HMC). Per HMC Section 10-2.310, there must be two covered parking spaces 

plus two open (uncovered) parking spaces per unit that do not block access to the covered parking 

space where the lot abuts a street that has no parking on either side of the street. Per the site plan, there 

will be two-car garages for all units plus about 70 on-street (uncovered) parking spaces. However, 

because of the alley loaded design, many lots are located on internal alleys with no street parking thus 

not meeting municipal code requirement. New parking stalls will be created along the 2nd Street 

frontage; with more than 400 feet available approximately 16 stalls could be available. 

Potential Transit Impacts 

TJKM reviewed potential impacts to local transit due to the proposed project. The project is expected to 

contribute minimal riders to the AC Transit system, which currently provide ample capacity. As a result, 

there are no known impacts to transit that are expected from the proposed project. 

Potential Bicycle/Pedestrian Impacts 

Within the project vicinity, Class III bicycle facilities (on-street, with signage only) are currently provided 

along 2nd Street. There are no Class I (off-street, shared path) or Class II routes (on-street, striped lanes) 

currently in the vicinity of the project. In terms of pedestrian facilities, the sidewalk is continuous along the 

east side of 2nd Street south of the project and continuous on both sides of the street north of the 

project. No sidewalks exist on the west side of 2nd Street along the project frontage. On Walpert Street, 

sidewalks (or asphalt walkways) are discontinuous along both sides of the roadway. However, it is 

expected that the project would generate few bicycle and pedestrian trips. Therefore, the proposed 

project is not expected to result in any impacts to local bicycle and pedestrian facilities. 

TJKM additionally examined potential safe pedestrian routes between the project site and Hayward High 

School east of 2nd Street. Currently, there is a continuous sidewalk along the east side of 2nd Street from 

the project site to E Street. There is also a pedestrian crosswalk with actuated flashing beacon across the 

south leg of the intersection of 2nd Street and Walpert Street. This flashing beacon would be removed if 

traffic signals were installed at the intersection, as recommended. However, the west side sidewalk along 

2nd Street is discontinuous, as is the sidewalk along both sides of Walpert Street. 

The project sponsor will construct sidewalks along 2nd Street and Walpert Street fronting the proposed 

project site so pedestrians can access the pedestrian crosswalks in the area and have access to 

continuous sidewalks. The project sponsor will install concrete curb, gutter and sidewalks along 2nd 

Street from Walpert Street southerly to the south driveway of the project, including along the frontage 

of the 10 existing homes on the west side of 2nd Street surrounded by the project. In addition, the project 

sponsor will replace the existing asphalt walkway along the frontage of the City-owned water tank 

immediately west of the project with concrete curbs, gutters and sidewalks. 
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Potential Traffic Calming Measures 

TJKM understands there is neighborhood concern over excessive speeding along 2nd Street and 

Walpert Street in the project vicinity. Radar speed surveys were conducted at two locations each 

along 2nd Street and Fletcher Lane. On 2nd Street, radar surveys were conducted 240 feet downstream 

of the existing speed feedback sign facing westbound traffic across from the project site and 145 feet 

upstream of the curve east of the 2nd Street/Walpert Street intersection. On Fletcher Lane, radar 

speed surveys were performed near the horizontal and vertical curves. Exhibit 1 illustrates the 85th 

percentile speed in each direction. Appendix G includes all radar speed survey data sheets. Exhibit 1 

shows that 85th percentile speeds on 2nd Street at both locations exceed the speed limit of 25 miles 

per hour (mph). Also, the 10 mph pace of 26-35 mph at Location 4 is above the posted speed limit 

while the 10 mph pace of 24-33 mph Location 3 is at the posted speed limit. On Fletcher Lane, the 

85th percentile and 10 mph pace at both locations is generally within range of the 25 mph posted 

speed limit.  

TJKM recommends that the City consider one additional speed hump on Walpert Street to be 

located directly in front of The Arc school grounds, near The Pines development. As noted above, 

Walpert Street is not wide enough in many places to have a double yellow center line.  

Although the sidewalks are discontinuous along Walpert Street, for most of the length sidewalks exist 

on one side of the street or the other. One exception is near the cemetery where, climbing the 

Fletcher Lane hill, sidewalks exist on the south side of the street. At the top of the hill, the sidewalk 

switches to the north side of Walpert Street, but with a gap of about 150 feet. If the sidewalk on each 

side of the street were extended about 75 feet (75 feet easterly on the south side of the street and 75 

feet westerly on the north side of the street) there would be at least all weather walkways available 

on one side of the street. In this area, there is a cemetery very close to the roadway on the south side 

of the street and a steep hillside on the north side. These walkways would be located immediately 

adjacent to a narrow roadway and, while less than ideal, would appear to provide some level of 

improvement in a difficult area. A crosswalk joining the two sidewalks is not recommended by TJKM, 

on the basis that pedestrians might feel a false sense of protection by these crosswalks. 
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Exhibit 1: 85th Percent Radar Speed Data 

Along Fletcher Lane, TJKM recommends that a Reverse Curve warning sign (W1-4R) be installed 

facing vehicles traveling toward Mission Boulevard. Exhibit 2 shows the approximate location for the 

sign installation. The purpose is to provide an additional advisory message for drivers traveling down 

the hill on Fletcher Lane. 

Exhibit 2: Proposed Sign Installation on Fletcher Lane 
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MITIGATION MEASURES 

Impact 1: Existing poor traffic conditions along Walpert Street and Fletcher Lane will be degraded by 

the addition of Project traffic. 

Mitigation Measure 1:  

 Install a reverse curve warning sign on westbound Fletcher Lane west of Walpert Street. 

 Install a traffic hump on Walpert Street between The Arc School and The Pines residential 

development. These measures are the 100 percent responsibility of the applicant. 
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APPENDIX A 
LEVEL OF SERVICE 

 
The description and procedures for calculating capacity and level of service are found in Transportation 
Research Board, Highway Capacity Manual 2000.  Highway Capacity Manual 2000 represents the latest 
research on capacity and quality of service for transportation facilities. 
 
Quality of service requires quantitative measures to characterize operational conditions within a traffic stream.  
Level of service is a quality measure describing operational conditions within a traffic stream, generally in terms 
of such service measures as speed and travel time, freedom to maneuver, traffic interruptions, and comfort 
and convenience. 
 
Six levels of service are defined for each type of facility that has analysis procedures available.  Letters 
designate each level, from A to F, with level-of-service A representing the best operating conditions and level-
of-service F the worst.  Each level of service represents a range of operating conditions and the driver’s 
perception of these conditions.  Safety is not included in the measures that establish service levels. 
 
A general description of service levels for various types of facilities is shown in Table A-I 
 
Table A-I:  Level of Service Description 

 Uninterrupted Flow Interrupted Flow 

Facility 
Type 

Freeways 
Multi-lane Highways 
Two-lane Highways 

Urban Streets 

Signalized Intersections 
Unsignalized Intersections 
Two-way Stop Control 
All-way Stop Control 

LOS   

A Free-flow Very low delay. 

B Stable flow.  Presence of other users 
noticeable. Low delay. 

C Stable flow.  Comfort and convenience 
starts to decline. Acceptable delay. 

D High density stable flow. Tolerable delay. 

E Unstable flow. Limit of acceptable delay. 

F Forced or breakdown flow. Unacceptable delay 

Source: Highway Capacity Manual 2000 
 

Urban Streets 

The term “urban streets” refers to urban arterials and collectors, including those in downtown areas. 
 
Arterial streets are roads that primarily serve longer through trips.  However, providing access to abutting 
commercial and residential land uses is also an important function of arterials. 
Collector streets provide both land access and traffic circulation within residential, commercial and industrial 
areas.  Their access function is more important than that of arterials, and unlike arterials their operation is not 
always dominated by traffic signals. 
Downtown streets are signalized facilities that often resemble arterials.  They not only move through traffic 
but also provide access to local businesses for passenger cars, transit buses, and trucks.  Pedestrian conflicts 
and lane obstructions created by stopping or standing buses, trucks and parking vehicles that cause turbulence 
in the traffic flow are typical of downtown streets.  
 



The speed of vehicles on urban streets is influenced by three main factors, street environment, interaction 
among vehicles and traffic control.  As a result, these factors also affect quality of service. 
 
The street environment includes the geometric characteristics of the facility, the character of roadside activity 
and adjacent land uses.  Thus, the environment reflects the number and width of lanes, type of median, 
driveway density, spacing between signalized intersections, existence of parking, level of pedestrian activity and 
speed limit. 
 
The interaction among vehicles is determined by traffic density, the proportion of trucks and buses, and 
turning movements.  This interaction affects the operation of vehicles at intersections and, to a lesser extent, 
between signals. 
 
Traffic control (including signals and signs) forces a portion of all vehicles to slow or stop.  The delays and 
speed changes caused by traffic control devices reduce vehicle speeds, however, such controls are needed to 
establish right-of-way. 
 
The average travel speed for through vehicles along an urban street is the determinant of the operating level of 
service.  The travel speed along a segment, section or entire length of an urban street is dependent on the 
running speed between signalized intersections and the amount of control delay incurred at signalized 
intersections. 
 
Level-of-service A describes primarily free-flow operations.  Vehicles are completely unimpeded in their ability 
to maneuver within the traffic stream.  Control delay at signalized intersections is minimal. 
 
Level-of-service B describes reasonably unimpeded operations.  The ability to maneuver within the traffic 
stream is only slightly restricted, and control delays at signalized intersections are not significant. 
 
Level-of-service C describes stable operations, however, ability to maneuver and change lanes in midblock 
location may be more restricted than at level-of-service B.  Longer queues, adverse signal coordination, or 
both may contribute to lower travel speeds. 
 
Level-of-service D borders on a range in which in which small increases in flow may cause substantial increases 
in delay and decreases in travel speed.  Level-of-service D may be due to adverse signal progression, 
inappropriate signal timing, high volumes, or a combination of these factors. 
 
Level-of-service E is characterized by significant delays and lower travel speeds.  Such operations are caused by 
a combination of adverse progression, high signal density, high volumes, extensive delays at critical 
intersections, and inappropriate signal timing. 
 
Level-of-service F is characterized by urban street flow at extremely low speeds.  Intersection congestion is 
likely at critical signalized locations, with high delays, high volumes, and extensive queuing. 
 
The methodology to determine level of service stratifies urban streets into four classifications.  The 
classifications are complex, and are related to functional and design categories.  Table A-II describes the 
functional and design categories, while Table A-III relates these to the urban street classification. 
 
Once classified, the urban street is divided into segments for analysis.  An urban street segment is a one-way 
section of street encompassing a series of blocks or links terminating at a signalized intersection.  Adjacent 
segments of urban streets may be combined to form larger street sections, provided that the segments have 
similar demand flows and characteristics. 
 
Levels of service are related to the average travel speed of vehicles along the urban street segment or section. 
 



Travel times for existing conditions are obtained by field measurements.  The maximum-car technique is used.  
The vehicle is driven at the posted speed limit unless impeded by actual traffic conditions.  In the maximum-car 
technique, a safe level of vehicular operation is maintained by observing proper following distances and by 
changing speeds at reasonable rates of acceleration and deceleration.  The maximum-car technique provides 
the best base for measuring traffic performance. 
 
An observer records the travel time and locations and duration of delay.  The beginning and ending points are 
the centers of intersections.  Delays include times waiting in queues at signalized intersections.  The travel 
speed is determined by dividing the length of the segment by the travel time.  Once the travel speed on the 
arterial is determined, the level of service is found by comparing the speed to the criteria in Table A-IV.  Level-
of-service criteria vary for the different classifications of urban street, reflecting differences in driver 
expectations. 
 
Table A-II:  Functional and Design Categories for Urban Streets 

Functional Category 
Criterion 

Principal Arterial Minor Arterial 

Mobility function Very important Important 

Access function Very minor Substantial 

Points connected Freeways, important activity centers, 
major traffic generators Principal arterials 

Predominant trips served 
Relatively long trips between major 
points and through trips entering, 
leaving, and passing through city 

Trips of moderate length within 
relatively small geographical areas 

Design Category 
Criterion 

High-Speed Suburban Intermediate Urban 

Driveway access density Very low density Low density Moderate density High density 

Arterial type 

Multilane divided; 
undivided or two-
lane with 
shoulders 

Multilane 
divided: 
undivided or 
two-lane with 
shoulders 

Multilane divided 
or undivided; one 
way, two lane 

Undivided one 
way; two way, 
two or more 
lanes 

Parking No No Some Usually 

Separate left-turn lanes Yes Yes Usually Some 

Signals per mile 0.5 to 2 1 to 5 4 to 10 6 to 12 

Speed limits 45 to 55 mph 40 to 45 mph 30 to 40 mph 25 to 35 mph 

Pedestrian activity Very little Little Some Usually 

Roadside development Low density Low to medium 
density 

Medium to 
moderate density High density 

Source: Highway Capacity Manual 2000 
 



Table A-III:  Urban Street Class based on Function and Design Categories 
 Functional Category 

Design Category Principal Arterial Minor Arterial 
High-Speed I Not applicable 
Suburban II II 
Intermediate II III or IV 
Urban  III or IV IV 

Source: Highway Capacity Manual 2000 
 
Table A-IV:  Urban Street Levels of Service by Class 

Urban Street Class I II III IV 
Range of Free Flow Speeds (mph) 45 to 55 35 to 45 30 to 35 25 to 35 
Typical Free Flow Speed (mph) 50 40 33 30 

Level of Service Average Travel Speed (mph) 
A >42 >35 >30 >25 
B >34 >28 >24 >19 
C >27 >22 >18 >13 
D >21 >17 >14 >9 
E >16 >13 >10 >7 
F ≤16 ≤13 ≤10 ≤7 

Source: Highway Capacity Manual 2000 
 

Interrupted Flow 
One of the more important elements limiting, and often interrupting the flow of traffic on a highway is the 
intersection.  Flow on an interrupted facility is usually dominated by points of fixed operation such as traffic 
signals, stop and yield signs.  These all operate quite differently and have differing impacts on overall flow. 
 
Signalized Intersections 
The capacity of a highway is related primarily to the geometric characteristics of the facility, as well as to the 
composition of the traffic stream on the facility.  Geometrics are a fixed, or non-varying, characteristic of a 
facility. 
 
At the signalized intersection, an additional element is introduced into the concept of capacity: time allocation.  
A traffic signal essentially allocates time among conflicting traffic movements seeking use of the same physical 
space.  The way in which time is allocated has a significant impact on the operation of the intersection and on 
the capacity of the intersection and its approaches. 
 
Level of service for signalized intersections is defined in terms of control delay, which is a measure of driver 
discomfort, frustration, fuel consumption, and increased travel time.  The delay experienced by a motorist is 
made up of a number of factors that relate to control, traffic and incidents.  Total delay is the difference 
between the travel time actually experienced and the reference travel time that would result during base 
conditions, i. e., in the absence of traffic control, geometric delay, any incidents, and any other vehicles.  
Specifically, level of service criteria for traffic signals are stated in terms of average control delay per vehicle, 
typically for a 15-minute analysis period.  Delay is a complex measure and depends on a number of variables, 
including the quality of progression, the cycle length, the ratio of green time to cycle length and the volume to 
capacity ratio for the lane group. 
 
For each intersection analyzed the average control delay per vehicle per approach is determined for the peak 
hour.  A weighted average of control delay per vehicle is then determined for the intersection.  A level of 
service designation is given to the control delay to better describe the level of operation. A description of 
levels of service for signalized intersections can be found in Table A-V 
  



Table A-V:  Description of Level of Service for Signalized Intersections 
Level of Service Description 

A 
Very low control delay, up to 10 seconds per vehicle.  Progression is extremely favorable, and 
most vehicles arrive during the green phase.  Many vehicles do not stop at all.  Short cycle 
lengths may tend to contribute to low delay values. 

B Control delay greater than 10 and up to 20 seconds per vehicle.  There is good progression 
or short cycle lengths or both.  More vehicles stop causing higher levels of delay. 

C 

Control delay greater than 20 and up to 35 seconds per vehicle.  Higher delays are caused by 
fair progression or longer cycle lengths or both.  Individual cycle failures may begin to appear.  
Cycle failure occurs when a given green phase doe not serve queued vehicles, and overflow 
occurs.  The number of vehicles stopping is significant, though many still pass through the 
intersection without stopping. 

D 

Control delay greater than 35 and up to 55 seconds per vehicle.  The influence of congestions 
becomes more noticeable.  Longer delays may result from some combination of unfavorable 
progression, long cycle lengths, or high volumes.  Many vehicles stop, the proportion of 
vehicles not stopping declines.  Individual cycle failures are noticeable. 

E 
Control delay greater than 55 and up to 80 seconds per vehicle.  The limit of acceptable 
delay.  High delays usually indicate poor progression, long cycle lengths, and high volumes.  
Individual cycle failures are frequent. 

F 

Control delay in excess of 80 seconds per vehicle.  Unacceptable to most drivers.  
Oversaturation, arrival flow rates exceed the capacity of the intersection.  Many individual 
cycle failures.  Poor progression and long cycle lengths may also be contributing factors to 
higher delay. 

Source: Highway Capacity Manual 2000 
 
The use of control delay, which may also be referred to as signal delay, was introduced in the 1997 update to 
the Highway Capacity Manual, and represents a departure from previous updates.  In the third edition, 
published in 1985 and the 1994 update to the third edition, delay only included stopped delay.  Thus, the level 
of service criteria listed in Table A-V differs from earlier criteria. 
 
Unsignalized Intersections 
The current procedures on unsignalized intersections were first introduced in the 1997 update to the Highway 
Capacity Manual and represent a revision of the methodology published in the 1994 update to the 1985 
Highway Capacity Manual.  The revised procedures use control delay as a measure of effectiveness to 
determine level of service.  Delay is a measure of driver discomfort, frustration, fuel consumption, and 
increased travel time.  The delay experienced by a motorist is made up of a number of factors that relate to 
control, traffic and incidents.  Total delay is the difference between the travel time actually experienced and 
the reference travel time that would result during base conditions, i. e., in the absence of traffic control, 
geometric delay, any incidents, and any other vehicles. Control delay is the increased time of travel for a 
vehicle approaching and passing through an unsignalized intersection, compared with a free-flow vehicle if it 
were not required to slow or stop at the intersection. 
 
Two-Way Stop Controlled Intersections 
Two-way stop controlled intersections in which stop signs are used to assign the right-of-way, are the most 
prevalent type of intersection in the United States.  At two-way stop-controlled intersections the stop-
controlled approaches are referred as the minor street approaches and can be either public streets or private 
driveways.  The approaches that are not controlled by stop signs are referred to as the major street 
approaches. 
 
The capacity of movements subject to delay are determined using the "critical gap" method of capacity analysis.  
Expected average control delay based on movement volume and movement capacity is calculated.  A level of 
service designation is given to the expected control delay for each minor movement.  Level of service is not 
defined for the intersection as a whole. Control delay is the increased time of travel for a vehicle approaching 
and passing through a stop-controlled intersection, compared with a free-flow vehicle if it were not required 



to slow or stop at the intersection.  A description of levels of service for two-way stop-controlled 
intersections is found in Table A-VI. 
 
Table A-VI:  Description of Level of Service for Two-Way Stop Controlled Intersections 

Level of 
Service Description 

A Very low control delay less than 10 seconds per vehicle for each 
movement subject to delay. 

B Low control delay greater than 10 and up to 15 seconds per vehicle for 
each movement subject to delay. 

C Acceptable control delay greater than 15 and up to 25 seconds per vehicle 
for each movement subject to delay. 

D Tolerable control delay greater than 25 and up to 35 seconds per vehicle 
for each movement subject to delay. 

E Limit of tolerable control delay greater than 35 and up to 50 seconds per 
vehicle for each movement subject to delay. 

F Unacceptable control delay in excess of 50 seconds per vehicle for each 
movement subject to delay. 

Source: Highway Capacity Manual 2000  
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         Appendix B – Traffic Volumes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 10 41 4 0 55 78 308 11 0 397 12 82 25 0 119 1 92 1 0 94 665 0
07:15 7 51 6 0 64 71 247 20 0 338 20 122 45 0 187 1 92 2 0 95 684 0
07:30 12 67 4 0 83 94 285 22 0 401 23 92 46 0 161 1 113 1 0 115 760 0
07:45 14 94 3 0 111 108 315 20 0 443 23 83 54 0 160 0 121 2 0 123 837 0
Total 43 253 17 0 313 351 1155 73 0 1579 78 379 170 0 627 3 418 6 0 427 2946 0

08:00 21 88 6 0 115 85 308 22 0 415 39 105 41 0 185 3 104 1 0 108 823 0
08:15 18 57 9 0 84 70 297 14 0 381 26 102 36 0 164 3 112 1 0 116 745 0
08:30 19 69 9 0 97 104 306 23 0 433 30 73 28 0 131 4 104 1 0 109 770 0
08:45 18 55 7 0 80 76 259 23 0 358 23 75 33 0 131 4 106 3 0 113 682 0
Total 76 269 31 0 376 335 1170 82 0 1587 118 355 138 0 611 14 426 6 0 446 3020 0

16:00 44 96 24 0 164 65 175 26 0 266 13 67 74 0 154 4 205 10 0 219 803 0
16:15 47 106 17 0 170 54 139 27 0 220 11 78 76 0 165 13 223 3 0 239 794 0
16:30 43 83 18 0 144 68 173 34 0 275 12 73 67 0 152 8 208 4 0 220 791 0
16:45 37 106 33 0 176 68 165 24 0 257 17 58 79 0 154 7 212 4 0 223 810 0
Total 171 391 92 0 654 255 652 111 0 1018 53 276 296 0 625 32 848 21 0 901 3198 0

17:00 43 109 14 0 166 52 191 30 0 273 23 93 92 0 208 7 262 9 0 278 925 0
17:15 40 99 16 0 155 78 214 17 0 309 22 67 102 0 191 2 231 9 0 242 897 0
17:30 41 118 19 0 178 81 230 21 0 332 27 85 82 0 194 11 216 5 0 232 936 0
17:45 40 118 18 0 176 77 215 24 0 316 13 82 86 0 181 4 213 7 0 224 897 0
Total 164 444 67 0 675 288 850 92 0 1230 85 327 362 0 774 24 922 30 0 976 3655 0

Grand Total 454 1357 207 0 2018 1229 3827 358 0 5414 334 1337 966 0 2637 73 2614 63 0 2750 12819 0
Apprch % 22.5% 67.2% 10.3% 0.0% 22.7% 70.7% 6.6% 0.0% 12.7% 50.7% 36.6% 0.0% 2.7% 95.1% 2.3% 0.0%

Total % 3.5% 10.6% 1.6% 0.0% 15.7% 9.6% 29.9% 2.8% 0.0% 42.2% 2.6% 10.4% 7.5% 0.0% 20.6% 0.6% 20.4% 0.5% 0.0% 21.5% 100.0%

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

A Street
Eastbound

A Street
Westbound

2nd Street
Northbound

14-7350-004 2nd Street-A Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

2nd Street
Southbound



File Name  :
Date  :

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com 14-7350-004 2nd Street-A Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:45 to 08:45
Peak Hour For Entire Intersection Begins at 07:45

07:45 14 94 3 0 111 108 315 20 0 443 23 83 54 0 160 0 121 2 0 123 837
08:00 21 88 6 0 115 85 308 22 0 415 39 105 41 0 185 3 104 1 0 108 823
08:15 18 57 9 0 84 70 297 14 0 381 26 102 36 0 164 3 112 1 0 116 745
08:30 19 69 9 0 97 104 306 23 0 433 30 73 28 0 131 4 104 1 0 109 770

Total Volume 72 308 27 0 407 367 1226 79 0 1672 118 363 159 0 640 10 441 5 0 456 3175
% App Total 17.7% 75.7% 6.6% 0.0% 21.9% 73.3% 4.7% 0.0% 18.4% 56.7% 24.8% 0.0% 2.2% 96.7% 1.1% 0.0%

PHF .857 .819 .750 .000 .885 .850 .973 .859 .000 .944 .756 .864 .736 .000 .865 .625 .911 .625 .000 .927 .948

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 43 109 14 0 166 52 191 30 0 273 23 93 92 0 208 7 262 9 0 278 925
17:15 40 99 16 0 155 78 214 17 0 309 22 67 102 0 191 2 231 9 0 242 897
17:30 41 118 19 0 178 81 230 21 0 332 27 85 82 0 194 11 216 5 0 232 936
17:45 40 118 18 0 176 77 215 24 0 316 13 82 86 0 181 4 213 7 0 224 897

Total Volume 164 444 67 0 675 288 850 92 0 1230 85 327 362 0 774 24 922 30 0 976 3655
% App Total 24.3% 65.8% 9.9% 0.0% 23.4% 69.1% 7.5% 0.0% 11.0% 42.2% 46.8% 0.0% 2.5% 94.5% 3.1% 0.0%

PHF .953 .941 .882 .000 .948 .889 .924 .767 .000 .926 .787 .879 .887 .000 .930 .545 .880 .833 .000 .878 .976

A Street
Eastbound

2nd Street
Northbound

A Street
Westbound

2nd Street
Southbound

A Street
Eastbound

A Street
Westbound

2nd Street
Northbound

AM PEAK 
HOUR

2nd Street
Southbound

PM PEAK 
HOUR



File Name  :
Date  :

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total Ped Total
07:00 0 1 0 1 1 0 1 0 1 1 0 0 1 2 1 0 0 0 0 0 3 4
07:15 0 0 0 0 0 0 0 0 1 0 0 0 0 2 0 0 1 0 1 1 1 4
07:30 0 2 0 0 2 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 3 0
07:45 0 0 0 1 0 0 3 0 5 3 0 0 0 2 0 1 0 0 0 1 4 8
Total 0 3 0 2 3 0 4 0 7 4 1 0 1 6 2 1 1 0 1 2 11 16

08:00 0 1 0 0 1 1 1 0 0 2 0 0 0 2 0 0 0 0 2 0 3 4
08:15 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 0 0 1 0 0 5
08:30 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 2 0 1 3
08:45 0 0 0 2 0 1 0 0 4 1 0 0 1 0 1 0 0 0 0 0 2 6
Total 0 1 0 4 1 2 2 0 5 4 0 0 1 4 1 0 0 0 5 0 6 18

16:00 0 0 0 2 0 0 0 0 6 0 0 0 0 5 0 1 1 0 0 2 2 13
16:15 0 0 0 4 0 1 0 0 4 1 1 0 0 8 1 0 2 0 3 2 4 19
16:30 0 2 2 3 4 0 0 1 4 1 1 1 1 6 3 0 1 0 0 1 9 13
16:45 0 0 0 4 0 0 1 0 7 1 0 0 0 5 0 0 1 1 4 2 3 20
Total 0 2 2 13 4 1 1 1 21 3 2 1 1 24 4 1 5 1 7 7 18 65

17:00 0 1 0 0 1 0 0 0 2 0 0 0 1 3 1 0 3 0 4 3 5 9
17:15 0 0 0 9 0 1 2 0 4 3 0 0 0 5 0 0 0 0 1 0 3 19
17:30 0 1 0 10 1 1 0 0 8 1 0 0 0 6 0 0 1 0 3 1 3 27
17:45 0 0 0 6 0 0 0 0 6 0 0 0 0 4 0 0 0 0 2 0 0 18
Total 0 2 0 25 2 2 2 0 20 4 0 0 1 18 1 0 4 0 10 4 11 73

Grand Total 0 8 2 44 10 5 9 1 53 15 3 1 4 52 8 2 10 1 23 13 46 172
Apprch % 0.0% 80.0% 20.0% 33.3% 60.0% 6.7% 37.5% 12.5% 50.0% 15.4% 76.9% 7.7%

Total % 0.0% 17.4% 4.3% 21.7% 10.9% 19.6% 2.2% 32.6% 6.5% 2.2% 8.7% 17.4% 4.3% 21.7% 2.2% 28.3% 100.0%

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-004 2nd Street-A Street.ppd
Peds & Bikes on Bank 1
Nothing on Bank 2

2nd Street
Southbound

A Street
Westbound

2nd Street
Northbound

Bank 1 Count = Peds & Bikes
A Street

Eastbound



File Name  :
Date  : 5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-004 2nd Street-A Street.ppd
Peds & Bikes on Bank 1
Nothing on Bank 2

Bank 1 Count = Peds & Bikes

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 07:45 to 08:45
Peak Hour For Entire Intersection Begins at 07:45

07:45 0 0 0 1 0 0 3 0 5 3 0 0 0 2 0 1 0 0 0 1 4
08:00 0 1 0 0 1 1 1 0 0 2 0 0 0 2 0 0 0 0 2 0 3
08:15 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 0 0 1 0 0
08:30 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 2 0 1

Total Volume 0 1 0 3 1 1 5 0 6 6 0 0 0 6 0 1 0 0 5 1 8
% App Total 0.0% 100.0% 0.0% 16.7% 83.3% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0%

PHF .000 .250 .000 .250 .250 .417 .000 .500 .000 .000 .000 .000 .250 .000 .000 .250 .500

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 0 1 0 0 1 0 0 0 2 0 0 0 1 3 1 0 3 0 4 3 5
17:15 0 0 0 9 0 1 2 0 4 3 0 0 0 5 0 0 0 0 1 0 3
17:30 0 1 0 10 1 1 0 0 8 1 0 0 0 6 0 0 1 0 3 1 3
17:45 0 0 0 6 0 0 0 0 6 0 0 0 0 4 0 0 0 0 2 0 0

Total Volume 0 2 0 25 2 2 2 0 20 4 0 0 1 18 1 0 4 0 10 4 11
% App Total 0.0% 100.0% 0.0% 50.0% 50.0% 0.0% 0.0% 0.0% 100.0% 0.0% 100.0% 0.0%

PHF .000 .500 .000 .500 .500 .250 .000 .333 .000 .000 .250 .250 .000 .333 .000 .333 .550

AM PEAK 
HOUR

2nd Street
Southbound

A Street
Westbound

2nd Street
Northbound

A Street
Eastbound

PM PEAK 
HOUR

2nd Street
Southbound

A Street
Westbound

2nd Street
Northbound

A Street
Eastbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 0 85 25 0 110 37 138 5 0 180 14 126 61 0 201 0 12 3 0 15 506 0
07:15 4 93 34 0 131 33 125 6 0 164 18 172 53 0 243 1 11 1 0 13 551 0
07:30 4 121 42 0 167 35 154 10 0 199 24 148 50 0 222 3 14 3 0 20 608 0
07:45 2 144 34 0 180 45 137 9 0 191 27 148 56 0 231 3 16 4 0 23 625 0
Total 10 443 135 0 588 150 554 30 0 734 83 594 220 0 897 7 53 11 0 71 2290 0

08:00 7 139 47 0 193 49 147 4 0 200 32 177 73 0 282 3 22 1 0 26 701 0
08:15 5 90 29 0 124 40 162 12 0 214 38 154 66 0 258 2 31 2 0 35 631 0
08:30 10 112 36 0 158 45 142 7 0 194 24 127 72 0 223 5 31 1 0 37 612 0
08:45 12 110 18 0 140 31 108 16 0 155 18 105 46 0 169 1 22 1 0 24 488 0
Total 34 451 130 0 615 165 559 39 0 763 112 563 257 0 932 11 106 5 0 122 2432 0

16:00 14 135 23 0 172 34 77 9 0 120 17 142 131 0 290 3 43 2 0 48 630 0
16:15 16 107 29 0 152 40 59 20 0 119 28 139 109 0 276 4 28 3 0 35 582 0
16:30 15 126 17 0 158 33 72 12 0 117 10 119 107 0 236 9 41 1 0 51 562 0
16:45 16 141 23 0 180 45 61 13 0 119 18 130 134 0 282 12 37 4 0 53 634 0
Total 61 509 92 0 662 152 269 54 0 475 73 530 481 0 1084 28 149 10 0 187 2408 0

17:00 10 138 26 0 174 60 79 11 0 150 22 181 149 0 352 7 38 1 0 46 722 0
17:15 16 139 21 0 176 44 80 14 0 138 12 155 111 0 278 11 47 4 0 62 654 0
17:30 9 167 34 0 210 55 89 9 0 153 16 163 107 0 286 8 36 8 0 52 701 0
17:45 8 156 31 0 195 40 84 15 0 139 22 159 114 0 295 5 42 3 0 50 679 0
Total 43 600 112 0 755 199 332 49 0 580 72 658 481 0 1211 31 163 16 0 210 2756 0

Grand Total 148 2003 469 0 2620 666 1714 172 0 2552 340 2345 1439 0 4124 77 471 42 0 590 9886 0
Apprch % 5.6% 76.5% 17.9% 0.0% 26.1% 67.2% 6.7% 0.0% 8.2% 56.9% 34.9% 0.0% 13.1% 79.8% 7.1% 0.0%

Total % 1.5% 20.3% 4.7% 0.0% 26.5% 6.7% 17.3% 1.7% 0.0% 25.8% 3.4% 23.7% 14.6% 0.0% 41.7% 0.8% 4.8% 0.4% 0.0% 6.0% 100.0%

14-7350-003 2nd Street-B Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

2nd Street
Southbound

B Street
Westbound

2nd Street
Northbound

B Street
Eastbound

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com



File Name  :
Date  :

14-7350-003 2nd Street-B Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:45 to 08:45
Peak Hour For Entire Intersection Begins at 07:45

07:45 2 144 34 0 180 45 137 9 0 191 27 148 56 0 231 3 16 4 0 23 625
08:00 7 139 47 0 193 49 147 4 0 200 32 177 73 0 282 3 22 1 0 26 701
08:15 5 90 29 0 124 40 162 12 0 214 38 154 66 0 258 2 31 2 0 35 631
08:30 10 112 36 0 158 45 142 7 0 194 24 127 72 0 223 5 31 1 0 37 612

Total Volume 24 485 146 0 655 179 588 32 0 799 121 606 267 0 994 13 100 8 0 121 2569
% App Total 3.7% 74.0% 22.3% 0.0% 22.4% 73.6% 4.0% 0.0% 12.2% 61.0% 26.9% 0.0% 10.7% 82.6% 6.6% 0.0%

PHF .600 .842 .777 .000 .848 .913 .907 .667 .000 .933 .796 .856 .914 .000 .881 .650 .806 .500 .000 .818 .916

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 10 138 26 0 174 60 79 11 0 150 22 181 149 0 352 7 38 1 0 46 722
17:15 16 139 21 0 176 44 80 14 0 138 12 155 111 0 278 11 47 4 0 62 654
17:30 9 167 34 0 210 55 89 9 0 153 16 163 107 0 286 8 36 8 0 52 701
17:45 8 156 31 0 195 40 84 15 0 139 22 159 114 0 295 5 42 3 0 50 679

Total Volume 43 600 112 0 755 199 332 49 0 580 72 658 481 0 1211 31 163 16 0 210 2756
% App Total 5.7% 79.5% 14.8% 0.0% 34.3% 57.2% 8.4% 0.0% 5.9% 54.3% 39.7% 0.0% 14.8% 77.6% 7.6% 0.0%

PHF .672 .898 .824 .000 .899 .829 .933 .817 .000 .948 .818 .909 .807 .000 .860 .705 .867 .500 .000 .847 .954

2nd Street
Southbound

PM PEAK 
HOUR

2nd Street
Northbound

AM PEAK 
HOUR

B Street
Eastbound

2nd Street
Northbound

B Street
Westbound

2nd Street
Southbound

B Street
Eastbound

B Street
Westbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total Ped Total
07:00 0 1 0 7 1 0 0 0 3 0 1 1 0 0 2 0 0 0 0 0 3 10
07:15 0 0 1 7 1 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 2 8
07:30 0 1 0 3 1 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 1 11
07:45 0 0 0 5 0 0 0 0 5 0 0 0 0 0 0 0 1 0 3 1 1 13
Total 0 2 1 22 3 0 1 0 12 1 1 1 0 0 2 0 1 0 8 1 7 42

08:00 0 1 1 5 2 0 0 0 3 0 0 0 0 0 0 0 0 0 1 0 2 9
08:15 0 0 0 6 0 0 1 0 1 1 0 1 0 0 1 0 1 0 1 1 3 8
08:30 0 0 0 5 0 0 1 0 4 1 0 0 0 0 0 0 0 0 0 0 1 9
08:45 0 0 1 2 1 0 1 0 0 1 0 0 0 0 0 1 0 0 0 1 3 2
Total 0 1 2 18 3 0 3 0 8 3 0 1 0 0 1 1 1 0 2 2 9 28

16:00 0 0 0 10 0 0 0 0 9 0 0 0 0 0 0 0 0 0 1 0 0 20
16:15 0 0 0 18 0 0 1 0 7 1 0 2 0 0 2 0 1 0 0 1 4 25
16:30 0 1 1 7 2 0 0 0 10 0 0 0 0 0 0 0 0 0 3 0 2 20
16:45 0 1 1 5 2 1 0 0 4 1 0 0 0 0 0 0 0 0 2 0 3 11
Total 0 2 2 40 4 1 1 0 30 2 0 2 0 0 2 0 1 0 6 1 9 76

17:00 1 0 0 12 1 0 0 1 5 1 1 0 0 0 1 0 0 0 1 0 3 18
17:15 0 0 0 7 0 0 1 0 7 1 0 0 0 0 0 0 1 1 1 2 3 15
17:30 0 1 0 6 1 0 1 0 7 1 2 0 1 0 3 0 1 0 2 1 6 15
17:45 0 0 0 6 0 0 1 0 4 1 0 0 1 0 1 0 0 0 3 0 2 13
Total 1 1 0 31 2 0 3 1 23 4 3 0 2 0 5 0 2 1 7 3 14 61

Grand Total 1 6 5 111 12 1 8 1 73 10 4 4 2 0 10 1 5 1 23 7 39 207
Apprch % 8.3% 50.0% 41.7% 10.0% 80.0% 10.0% 40.0% 40.0% 20.0% 14.3% 71.4% 14.3%

Total % 2.6% 15.4% 12.8% 30.8% 2.6% 20.5% 2.6% 25.6% 10.3% 10.3% 5.1% 25.6% 2.6% 12.8% 2.6% 17.9% 100.0%

B Street
Eastbound

Nothing on Bank 2

2nd Street
Southbound

B Street
Westbound

2nd Street
Northbound

Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-003 2nd Street-B Street.ppd
Peds & Bikes on Bank 1



File Name  :
Date  :

Nothing on Bank 2
Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-003 2nd Street-B Street.ppd
Peds & Bikes on Bank 1

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 07:45 to 08:45
Peak Hour For Entire Intersection Begins at 07:45

07:45 0 0 0 5 0 0 0 0 5 0 0 0 0 0 0 0 1 0 3 1 1
08:00 0 1 1 5 2 0 0 0 3 0 0 0 0 0 0 0 0 0 1 0 2
08:15 0 0 0 6 0 0 1 0 1 1 0 1 0 0 1 0 1 0 1 1 3
08:30 0 0 0 5 0 0 1 0 4 1 0 0 0 0 0 0 0 0 0 0 1

Total Volume 0 1 1 21 2 0 2 0 13 2 0 1 0 0 1 0 2 0 5 2 7
% App Total 0.0% 50.0% 50.0% 0.0% 100.0% 0.0% 0.0% 100.0% 0.0% 0.0% 100.0% 0.0%

PHF .000 .250 .250 .250 .000 .500 .000 .500 .000 .250 .000 .250 .000 .500 .000 .500 .583

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 1 0 0 12 1 0 0 1 5 1 1 0 0 0 1 0 0 0 1 0 3
17:15 0 0 0 7 0 0 1 0 7 1 0 0 0 0 0 0 1 1 1 2 3
17:30 0 1 0 6 1 0 1 0 7 1 2 0 1 0 3 0 1 0 2 1 6
17:45 0 0 0 6 0 0 1 0 4 1 0 0 1 0 1 0 0 0 3 0 2

Total Volume 1 1 0 31 2 0 3 1 23 4 3 0 2 0 5 0 2 1 7 3 14
% App Total 50.0% 50.0% 0.0% 0.0% 75.0% 25.0% 60.0% 0.0% 40.0% 0.0% 66.7% 33.3%

PHF .250 .250 .000 .500 .000 .750 .250 1.000 .375 .000 .500 .417 .000 .500 .250 .375 .583

PM PEAK 
HOUR

2nd Street
Southbound

B Street
Westbound

2nd Street
Northbound

B Street
Eastbound

AM PEAK 
HOUR

2nd Street
Southbound

B Street
Westbound

2nd Street
Northbound

B Street
Eastbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 2 127 0 0 129 9 0 9 0 18 0 128 0 0 128 66 10 28 0 104 379 0
07:15 2 118 0 0 120 17 0 17 0 34 0 186 3 0 189 41 23 23 0 87 430 0
07:30 3 141 0 0 144 15 0 8 0 23 0 153 3 0 156 50 15 28 0 93 416 0
07:45 1 202 0 0 203 8 0 16 0 24 0 171 7 0 178 59 31 58 0 148 553 0
Total 8 588 0 0 596 49 0 50 0 99 0 638 13 0 651 216 79 137 0 432 1778 0

08:00 2 184 0 0 186 13 0 26 0 39 0 195 11 0 206 56 44 44 0 144 575 0
08:15 5 144 0 0 149 20 0 15 0 35 0 195 8 0 203 54 47 18 0 119 506 0
08:30 2 157 0 0 159 7 0 14 0 21 0 144 3 0 147 62 26 22 0 110 437 0
08:45 3 137 0 0 140 6 0 10 0 16 0 118 3 0 121 46 28 18 0 92 369 0
Total 12 622 0 0 634 46 0 65 0 111 0 652 25 0 677 218 145 102 0 465 1887 0

16:00 2 164 0 0 166 3 0 6 0 9 0 159 5 0 164 131 75 35 0 241 580 0
16:15 2 166 0 0 168 6 0 12 0 18 0 156 14 0 170 103 54 30 0 187 543 0
16:30 3 145 0 0 148 6 0 6 0 12 0 107 12 0 119 116 69 39 0 224 503 0
16:45 7 181 0 0 188 4 0 11 0 15 0 165 15 0 180 116 50 40 0 206 589 0
Total 14 656 0 0 670 19 0 35 0 54 0 587 46 0 633 466 248 144 0 858 2215 0

17:00 3 187 0 0 190 12 0 10 0 22 0 213 11 0 224 131 71 40 0 242 678 0
17:15 6 181 0 0 187 6 0 2 0 8 0 149 10 0 159 119 85 47 0 251 605 0
17:30 5 217 0 0 222 6 0 6 0 12 0 173 8 0 181 102 65 37 0 204 619 0
17:45 6 221 0 0 227 11 0 8 0 19 0 172 10 0 182 121 60 50 0 231 659 0
Total 20 806 0 0 826 35 0 26 0 61 0 707 39 0 746 473 281 174 0 928 2561 0

Grand Total 54 2672 0 0 2726 149 0 176 0 325 0 2584 123 0 2707 1373 753 557 0 2683 8441 0
Apprch % 2.0% 98.0% 0.0% 0.0% 45.8% 0.0% 54.2% 0.0% 0.0% 95.5% 4.5% 0.0% 51.2% 28.1% 20.8% 0.0%

Total % 0.6% 31.7% 0.0% 0.0% 32.3% 1.8% 0.0% 2.1% 0.0% 3.9% 0.0% 30.6% 1.5% 0.0% 32.1% 16.3% 8.9% 6.6% 0.0% 31.8% 100.0%

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

C Street
Eastbound

C Street
Westbound

2nd Street
Northbound

14-7350-002 2nd Street-C Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

2nd Street
Southbound



File Name  :
Date  :

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com 14-7350-002 2nd Street-C Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:45 to 08:45
Peak Hour For Entire Intersection Begins at 07:45

07:45 1 202 0 0 203 8 0 16 0 24 0 171 7 0 178 59 31 58 0 148 553
08:00 2 184 0 0 186 13 0 26 0 39 0 195 11 0 206 56 44 44 0 144 575
08:15 5 144 0 0 149 20 0 15 0 35 0 195 8 0 203 54 47 18 0 119 506
08:30 2 157 0 0 159 7 0 14 0 21 0 144 3 0 147 62 26 22 0 110 437

Total Volume 10 687 0 0 697 48 0 71 0 119 0 705 29 0 734 231 148 142 0 521 2071
% App Total 1.4% 98.6% 0.0% 0.0% 40.3% 0.0% 59.7% 0.0% 0.0% 96.0% 4.0% 0.0% 44.3% 28.4% 27.3% 0.0%

PHF .500 .850 .000 .000 .858 .600 .000 .683 .000 .763 .000 .904 .659 .000 .891 .931 .787 .612 .000 .880 .900

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 3 187 0 0 190 12 0 10 0 22 0 213 11 0 224 131 71 40 0 242 678
17:15 6 181 0 0 187 6 0 2 0 8 0 149 10 0 159 119 85 47 0 251 605
17:30 5 217 0 0 222 6 0 6 0 12 0 173 8 0 181 102 65 37 0 204 619
17:45 6 221 0 0 227 11 0 8 0 19 0 172 10 0 182 121 60 50 0 231 659

Total Volume 20 806 0 0 826 35 0 26 0 61 0 707 39 0 746 473 281 174 0 928 2561
% App Total 2.4% 97.6% 0.0% 0.0% 57.4% 0.0% 42.6% 0.0% 0.0% 94.8% 5.2% 0.0% 51.0% 30.3% 18.8% 0.0%

PHF .833 .912 .000 .000 .910 .729 .000 .650 .000 .693 .000 .830 .886 .000 .833 .903 .826 .870 .000 .924 .944

C Street
Eastbound

2nd Street
Northbound

C Street
Westbound

2nd Street
Southbound

C Street
Eastbound

C Street
Westbound

2nd Street
Northbound

AM PEAK 
HOUR

2nd Street
Southbound

PM PEAK 
HOUR



File Name  :
Date  :

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total Ped Total
07:00 0 1 0 0 1 1 0 1 5 2 0 1 0 3 1 0 1 0 1 1 5 9
07:15 0 0 0 0 0 0 0 0 3 0 0 1 1 0 2 0 0 0 2 0 2 5
07:30 0 1 0 0 1 0 0 0 9 0 0 0 0 3 0 0 0 0 5 0 1 17
07:45 0 0 0 0 0 0 0 0 5 0 0 0 0 4 0 0 1 0 4 1 1 13
Total 0 2 0 0 2 1 0 1 22 2 0 2 1 10 3 0 2 0 12 2 9 44

08:00 0 1 0 0 1 0 0 0 2 0 0 0 0 2 0 0 1 0 2 1 2 6
08:15 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 1 1 0 4 2 2 9
08:30 0 0 0 0 0 0 0 0 2 0 1 0 1 3 2 0 1 0 0 1 3 5
08:45 0 0 0 0 0 0 1 0 0 1 0 0 0 3 0 0 0 0 1 0 1 4
Total 0 1 0 0 1 0 1 0 4 1 1 0 1 13 2 1 3 0 7 4 8 24

16:00 0 0 0 0 0 1 0 0 9 1 0 0 0 11 0 0 1 1 0 2 3 20
16:15 0 0 0 0 0 0 0 0 4 0 0 2 1 1 3 0 0 0 0 0 3 5
16:30 0 1 0 0 1 0 0 1 5 1 0 0 0 3 0 1 1 0 0 2 4 8
16:45 0 2 0 0 2 1 0 0 3 1 0 0 0 5 0 0 0 0 4 0 3 12
Total 0 3 0 0 3 2 0 1 21 3 0 2 1 20 3 1 2 1 4 4 13 45

17:00 0 0 0 0 0 0 0 0 1 0 0 0 0 3 0 0 2 0 3 2 2 7
17:15 0 1 0 0 1 0 0 0 2 0 0 0 0 4 0 0 1 0 0 1 2 6
17:30 0 1 0 0 1 0 2 0 5 2 0 3 0 0 3 0 1 0 1 1 7 6
17:45 0 0 0 0 0 0 0 0 5 0 0 0 0 5 0 1 0 0 0 1 1 10
Total 0 2 0 0 2 0 2 0 13 2 0 3 0 12 3 1 4 0 4 5 12 29

Grand Total 0 8 0 0 8 3 3 2 60 8 1 7 3 55 11 3 11 1 27 15 42 142
Apprch % 0.0% 100.0% 0.0% 37.5% 37.5% 25.0% 9.1% 63.6% 27.3% 20.0% 73.3% 6.7%

Total % 0.0% 19.0% 0.0% 19.0% 7.1% 7.1% 4.8% 19.0% 2.4% 16.7% 7.1% 26.2% 7.1% 26.2% 2.4% 35.7% 100.0%

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 07:45 to 08:45
Peak Hour For Entire Intersection Begins at 07:45

07:45 0 0 0 0 0 0 0 0 5 0 0 0 0 4 0 0 1 0 4 1 1
08:00 0 1 0 0 1 0 0 0 2 0 0 0 0 2 0 0 1 0 2 1 2
08:15 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 1 1 0 4 2 2
08:30 0 0 0 0 0 0 0 0 2 0 1 0 1 3 2 0 1 0 0 1 3

Total Volume 0 1 0 0 1 0 0 0 9 0 1 0 1 14 2 1 4 0 10 5 8
% App Total 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 50.0% 0.0% 50.0% 20.0% 80.0% 0.0%

PHF .000 .250 .000 .250 .000 .000 .000 .000 .250 .000 .250 .250 .250 1.000 .000 .625 .667

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 0 0 0 0 0 0 0 0 1 0 0 0 0 3 0 0 2 0 3 2 2
17:15 0 1 0 0 1 0 0 0 2 0 0 0 0 4 0 0 1 0 0 1 2
17:30 0 1 0 0 1 0 2 0 5 2 0 3 0 0 3 0 1 0 1 1 7
17:45 0 0 0 0 0 0 0 0 5 0 0 0 0 5 0 1 0 0 0 1 1

Total Volume 0 2 0 0 2 0 2 0 13 2 0 3 0 12 3 1 4 0 4 5 12
% App Total 0.0% 100.0% 0.0% 0.0% 100.0% 0.0% 0.0% 100.0% 0.0% 20.0% 80.0% 0.0%

PHF .000 .500 .000 .500 .000 .250 .000 .250 .000 .250 .000 .250 .250 .500 .000 .625 .429

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-002 2nd Street-C Street.ppd
Peds & Bikes on Bank 1
Nothing on Bank 2

2nd Street
Southbound

C Street
Westbound

2nd Street
Northbound

Bank 1 Count = Peds & Bikes
C Street

Eastbound

AM PEAK 
HOUR

2nd Street
Southbound

C Street
Westbound

2nd Street
Northbound

C Street
Eastbound

PM PEAK 
HOUR

2nd Street
Southbound

C Street
Westbound

2nd Street
Northbound

C Street
Eastbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 3 87 74 0 164 13 102 6 0 121 75 121 6 0 202 2 25 16 0 43 530 0
07:15 9 81 58 0 148 19 90 2 0 111 67 167 6 0 240 19 34 19 0 72 571 0
07:30 11 115 64 0 190 18 97 4 0 119 64 158 10 0 232 6 44 12 0 62 603 0
07:45 23 164 60 0 247 28 99 3 0 130 83 150 19 0 252 14 70 23 0 107 736 0
Total 46 447 256 0 749 78 388 15 0 481 289 596 41 0 926 41 173 70 0 284 2440 0

08:00 13 183 58 0 254 23 70 9 0 102 99 182 23 0 304 31 55 26 0 112 772 0
08:15 9 112 62 0 183 28 117 2 0 147 89 180 11 0 280 19 56 27 0 102 712 0
08:30 10 101 74 0 185 14 96 11 0 121 81 116 5 0 202 10 38 17 0 65 573 0
08:45 5 105 54 0 164 9 68 5 0 82 49 99 2 0 150 17 41 9 0 67 463 0
Total 37 501 248 0 786 74 351 27 0 452 318 577 41 0 936 77 190 79 0 346 2520 0

16:00 18 127 52 0 197 8 41 5 0 54 41 117 7 0 165 47 76 13 0 136 552 0
16:15 22 131 50 0 203 11 54 10 0 75 33 124 20 0 177 33 82 11 0 126 581 0
16:30 19 123 52 0 194 10 49 9 0 68 28 86 7 0 121 36 82 15 0 133 516 0
16:45 21 125 57 0 203 14 36 8 0 58 30 109 16 0 155 56 78 11 0 145 561 0
Total 80 506 211 0 797 43 180 32 0 255 132 436 50 0 618 172 318 50 0 540 2210 0

17:00 15 149 83 0 247 15 52 11 0 78 28 164 15 0 207 54 76 9 0 139 671 0
17:15 22 140 66 0 228 10 47 9 0 66 24 119 10 0 153 39 79 19 0 137 584 0
17:30 19 165 72 0 256 16 51 10 0 77 23 120 12 0 155 41 83 12 0 136 624 0
17:45 28 157 89 0 274 10 52 10 0 72 31 125 17 0 173 47 103 16 0 166 685 0
Total 84 611 310 0 1005 51 202 40 0 293 106 528 54 0 688 181 341 56 0 578 2564 0

Grand Total 247 2065 1025 0 3337 246 1121 114 0 1481 845 2137 186 0 3168 471 1022 255 0 1748 9734 0
Apprch % 7.4% 61.9% 30.7% 0.0% 16.6% 75.7% 7.7% 0.0% 26.7% 67.5% 5.9% 0.0% 26.9% 58.5% 14.6% 0.0%

Total % 2.5% 21.2% 10.5% 0.0% 34.3% 2.5% 11.5% 1.2% 0.0% 15.2% 8.7% 22.0% 1.9% 0.0% 32.5% 4.8% 10.5% 2.6% 0.0% 18.0% 100.0%

14-7350-001 2nd Street-D Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

2nd Street
Southbound

D Street
Westbound

2nd Street
Northbound

D Street
Eastbound

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com



File Name  :
Date  :

14-7350-001 2nd Street-D Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 11 115 64 0 190 18 97 4 0 119 64 158 10 0 232 6 44 12 0 62 603
07:45 23 164 60 0 247 28 99 3 0 130 83 150 19 0 252 14 70 23 0 107 736
08:00 13 183 58 0 254 23 70 9 0 102 99 182 23 0 304 31 55 26 0 112 772
08:15 9 112 62 0 183 28 117 2 0 147 89 180 11 0 280 19 56 27 0 102 712

Total Volume 56 574 244 0 874 97 383 18 0 498 335 670 63 0 1068 70 225 88 0 383 2823
% App Total 6.4% 65.7% 27.9% 0.0% 19.5% 76.9% 3.6% 0.0% 31.4% 62.7% 5.9% 0.0% 18.3% 58.7% 23.0% 0.0%

PHF .609 .784 .953 .000 .860 .866 .818 .500 .000 .847 .846 .920 .685 .000 .878 .565 .804 .815 .000 .855 .914

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 15 149 83 0 247 15 52 11 0 78 28 164 15 0 207 54 76 9 0 139 671
17:15 22 140 66 0 228 10 47 9 0 66 24 119 10 0 153 39 79 19 0 137 584
17:30 19 165 72 0 256 16 51 10 0 77 23 120 12 0 155 41 83 12 0 136 624
17:45 28 157 89 0 274 10 52 10 0 72 31 125 17 0 173 47 103 16 0 166 685

Total Volume 84 611 310 0 1005 51 202 40 0 293 106 528 54 0 688 181 341 56 0 578 2564
% App Total 8.4% 60.8% 30.8% 0.0% 17.4% 68.9% 13.7% 0.0% 15.4% 76.7% 7.8% 0.0% 31.3% 59.0% 9.7% 0.0%

PHF .750 .926 .871 .000 .917 .797 .971 .909 .000 .939 .855 .805 .794 .000 .831 .838 .828 .737 .000 .870 .936

2nd Street
Southbound

PM PEAK 
HOUR

2nd Street
Northbound

AM PEAK 
HOUR

D Street
Eastbound

2nd Street
Northbound

D Street
Westbound

2nd Street
Southbound

D Street
Eastbound

D Street
Westbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total Ped Total
07:00 0 2 0 0 2 0 0 0 1 0 0 1 0 0 1 0 0 0 1 0 3 2
07:15 0 0 0 0 0 1 0 0 2 1 1 0 0 0 1 0 0 0 2 0 2 4
07:30 0 1 0 4 1 0 1 0 3 1 2 0 0 6 2 0 0 0 4 0 4 17
07:45 0 0 0 7 0 0 1 0 14 1 0 0 0 11 0 0 0 0 1 0 1 33
Total 0 3 0 11 3 1 2 0 20 3 3 1 0 17 4 0 0 0 8 0 10 56

08:00 0 1 0 0 1 0 1 0 7 1 0 0 0 8 0 0 0 0 4 0 2 19
08:15 0 0 0 0 0 0 0 0 2 0 1 0 0 6 1 0 0 0 0 0 1 8
08:30 0 0 0 0 0 0 0 0 3 0 0 0 0 1 0 1 0 0 1 1 1 5
08:45 0 0 0 0 0 1 0 0 1 1 1 0 0 1 1 0 0 0 1 0 2 3
Total 0 1 0 0 1 1 1 0 13 2 2 0 0 16 2 1 0 0 6 1 6 35

16:00 0 1 0 3 1 0 1 0 4 1 0 0 0 3 0 0 0 0 0 0 2 10
16:15 0 0 0 0 0 0 0 0 4 0 0 1 0 0 1 1 1 0 3 2 3 7
16:30 0 1 0 0 1 0 1 0 1 1 0 0 1 1 1 0 1 0 1 1 4 3
16:45 0 0 0 5 0 0 2 0 4 2 0 0 0 4 0 0 0 0 1 0 2 14
Total 0 2 0 8 2 0 4 0 13 4 0 1 1 8 2 1 2 0 5 3 11 34

17:00 0 0 0 2 0 0 0 0 2 0 0 0 0 6 0 0 0 0 1 0 0 11
17:15 0 0 1 3 1 0 0 0 6 0 0 0 1 1 1 0 0 0 0 0 2 10
17:30 0 0 0 0 0 0 0 0 3 0 0 2 0 0 2 1 0 0 0 1 3 3
17:45 0 0 0 2 0 0 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0 5
Total 0 0 1 7 1 0 0 0 12 0 0 2 1 8 3 1 0 0 2 1 5 29

Grand Total 0 6 1 26 7 2 7 0 58 9 5 4 2 49 11 3 2 0 21 5 32 154
Apprch % 0.0% 85.7% 14.3% 22.2% 77.8% 0.0% 45.5% 36.4% 18.2% 60.0% 40.0% 0.0%

Total % 0.0% 18.8% 3.1% 21.9% 6.3% 21.9% 0.0% 28.1% 15.6% 12.5% 6.3% 34.4% 9.4% 6.3% 0.0% 15.6% 100.0%

D Street
Eastbound

Nothing on Bank 2

2nd Street
Southbound

D Street
Westbound

2nd Street
Northbound

Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-001 2nd Street-D Street.ppd
Peds & Bikes on Bank 1



File Name  :
Date  :

Nothing on Bank 2
Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-001 2nd Street-D Street.ppd
Peds & Bikes on Bank 1

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 0 1 0 4 1 0 1 0 3 1 2 0 0 6 2 0 0 0 4 0 4
07:45 0 0 0 7 0 0 1 0 14 1 0 0 0 11 0 0 0 0 1 0 1
08:00 0 1 0 0 1 0 1 0 7 1 0 0 0 8 0 0 0 0 4 0 2
08:15 0 0 0 0 0 0 0 0 2 0 1 0 0 6 1 0 0 0 0 0 1

Total Volume 0 2 0 11 2 0 3 0 26 3 3 0 0 31 3 0 0 0 9 0 8
% App Total 0.0% 100.0% 0.0% 0.0% 100.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0%

PHF .000 .500 .000 .500 .000 .750 .000 .750 .375 .000 .000 .375 .000 .000 .000 .000 .500

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 0 0 0 2 0 0 0 0 2 0 0 0 0 6 0 0 0 0 1 0 0
17:15 0 0 1 3 1 0 0 0 6 0 0 0 1 1 1 0 0 0 0 0 2
17:30 0 0 0 0 0 0 0 0 3 0 0 2 0 0 2 1 0 0 0 1 3
17:45 0 0 0 2 0 0 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0

Total Volume 0 0 1 7 1 0 0 0 12 0 0 2 1 8 3 1 0 0 2 1 5
% App Total 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 66.7% 33.3% 100.0% 0.0% 0.0%

PHF .000 .000 .250 .250 .000 .000 .000 .000 .000 .250 .250 .375 .250 .000 .000 .250 .417

PM PEAK 
HOUR

2nd Street
Southbound

D Street
Westbound

2nd Street
Northbound

D Street
Eastbound

AM PEAK 
HOUR

2nd Street
Southbound

D Street
Westbound

2nd Street
Northbound

D Street
Eastbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 61 43 13 0 117 25 10 113 0 148 6 72 14 0 92 10 52 4 0 66 423 0
07:15 41 62 17 0 120 22 9 119 0 150 7 105 15 0 127 26 34 15 0 75 472 0
07:30 47 83 17 1 148 28 11 98 0 137 3 106 11 0 120 24 23 7 0 54 459 1
07:45 74 107 37 0 218 30 18 148 0 196 6 90 18 0 114 30 41 22 0 93 621 0
Total 223 295 84 1 603 105 48 478 0 631 22 373 58 0 453 90 150 48 0 288 1975 1

08:00 99 84 52 0 235 28 23 174 0 225 10 91 31 0 132 36 98 17 0 151 743 0
08:15 63 90 26 0 179 34 14 149 0 197 5 93 23 0 121 40 64 26 0 130 627 0
08:30 38 91 13 1 143 22 4 106 0 132 1 77 5 0 83 9 16 2 0 27 385 1
08:45 18 99 11 0 128 4 1 73 0 78 3 68 5 0 76 11 8 6 0 25 307 0
Total 218 364 102 1 685 88 42 502 0 632 19 329 64 0 412 96 186 51 0 333 2062 1

16:00 36 99 16 0 151 15 3 51 0 69 3 112 12 0 127 9 19 7 0 35 382 0
16:15 28 112 16 1 157 8 2 53 0 63 1 91 11 0 103 23 24 7 0 54 377 1
16:30 35 95 13 0 143 8 5 34 0 47 3 76 14 0 93 9 19 7 0 35 318 0
16:45 42 92 17 1 152 11 4 47 0 62 3 97 14 0 114 24 22 16 0 62 390 1
Total 141 398 62 2 603 42 14 185 0 241 10 376 51 0 437 65 84 37 0 186 1467 2

17:00 37 117 18 3 175 5 9 40 0 54 2 141 15 1 159 22 30 10 0 62 450 4
17:15 41 115 15 0 171 3 4 39 0 46 3 110 16 0 129 16 13 6 0 35 381 0
17:30 50 130 15 0 195 10 4 38 0 52 1 94 13 0 108 13 21 13 0 47 402 0
17:45 54 128 9 1 192 5 3 51 0 59 1 114 11 0 126 11 32 6 0 49 426 1
Total 182 490 57 4 733 23 20 168 0 211 7 459 55 1 522 62 96 35 0 193 1659 5

Grand Total 764 1547 305 8 2624 258 124 1333 0 1715 58 1537 228 1 1824 313 516 171 0 1000 7163 9
Apprch % 29.1% 59.0% 11.6% 0.3% 15.0% 7.2% 77.7% 0.0% 3.2% 84.3% 12.5% 0.1% 31.3% 51.6% 17.1% 0.0%

Total % 10.7% 21.6% 4.3% 0.1% 36.6% 3.6% 1.7% 18.6% 0.0% 23.9% 0.8% 21.5% 3.2% 0.0% 25.5% 4.4% 7.2% 2.4% 0.0% 14.0% 100.0%

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

E Street
Eastbound

E Street
Westbound

2nd Street
Northbound

14-7350-010 2nd Street-E Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

2nd Street
Southbound



File Name  :
Date  :

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com 14-7350-010 2nd Street-E Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 47 83 17 1 148 28 11 98 0 137 3 106 11 0 120 24 23 7 0 54 459
07:45 74 107 37 0 218 30 18 148 0 196 6 90 18 0 114 30 41 22 0 93 621
08:00 99 84 52 0 235 28 23 174 0 225 10 91 31 0 132 36 98 17 0 151 743
08:15 63 90 26 0 179 34 14 149 0 197 5 93 23 0 121 40 64 26 0 130 627

Total Volume 283 364 132 1 780 120 66 569 0 755 24 380 83 0 487 130 226 72 0 428 2450
% App Total 36.3% 46.7% 16.9% 0.1% 15.9% 8.7% 75.4% 0.0% 4.9% 78.0% 17.0% 0.0% 30.4% 52.8% 16.8% 0.0%

PHF .715 .850 .635 .250 .830 .882 .717 .818 .000 .839 .600 .896 .669 .000 .922 .813 .577 .692 .000 .709 .824

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 37 117 18 3 175 5 9 40 0 54 2 141 15 1 159 22 30 10 0 62 450
17:15 41 115 15 0 171 3 4 39 0 46 3 110 16 0 129 16 13 6 0 35 381
17:30 50 130 15 0 195 10 4 38 0 52 1 94 13 0 108 13 21 13 0 47 402
17:45 54 128 9 1 192 5 3 51 0 59 1 114 11 0 126 11 32 6 0 49 426

Total Volume 182 490 57 4 733 23 20 168 0 211 7 459 55 1 522 62 96 35 0 193 1659
% App Total 24.8% 66.8% 7.8% 0.5% 10.9% 9.5% 79.6% 0.0% 1.3% 87.9% 10.5% 0.2% 32.1% 49.7% 18.1% 0.0%

PHF .843 .942 .792 .333 .940 .575 .556 .824 .000 .894 .583 .814 .859 .250 .821 .705 .750 .673 .000 .778 .922

E Street
Eastbound

2nd Street
Northbound

E Street
Westbound

2nd Street
Southbound

E Street
Eastbound

E Street
Westbound

2nd Street
Northbound

AM PEAK 
HOUR

2nd Street
Southbound

PM PEAK 
HOUR



File Name  :
Date  :

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total Ped Total
07:00 0 2 0 0 2 0 0 0 1 0 1 0 0 7 1 0 0 0 1 0 3 9
07:15 0 0 0 0 0 0 0 1 3 1 0 0 0 5 0 0 0 0 1 0 1 9
07:30 0 1 0 0 1 0 0 0 4 0 0 0 0 8 0 0 1 0 3 1 2 15
07:45 0 0 0 0 0 0 0 0 8 0 0 0 0 18 0 0 0 0 8 0 0 34
Total 0 3 0 0 3 0 0 1 16 1 1 0 0 38 1 0 1 0 13 1 6 67

08:00 1 0 0 0 1 0 2 0 11 2 0 0 0 10 0 0 0 0 6 0 3 27
08:15 0 0 0 0 0 0 0 1 1 1 0 0 0 17 0 0 1 0 3 1 2 21
08:30 0 0 0 0 0 0 0 0 4 0 0 0 0 3 0 0 0 0 7 0 0 14
08:45 0 0 0 0 0 0 0 1 2 1 0 0 0 3 0 0 0 0 0 0 1 5
Total 1 0 0 0 1 0 2 2 18 4 0 0 0 33 0 0 1 0 16 1 6 67

16:00 0 1 0 0 1 0 0 0 1 0 0 0 0 9 0 0 0 0 4 0 1 14
16:15 0 0 0 0 0 0 1 0 6 1 0 1 0 11 1 0 0 0 4 0 2 21
16:30 0 1 0 0 1 0 0 0 5 0 0 0 0 14 0 0 0 0 2 0 1 21
16:45 0 0 0 0 0 0 0 0 3 0 0 0 0 5 0 0 0 0 1 0 0 9
Total 0 2 0 0 2 0 1 0 15 1 0 1 0 39 1 0 0 0 11 0 4 65

17:00 0 0 0 0 0 0 0 1 1 1 0 0 0 3 0 0 0 1 1 1 2 5
17:15 0 0 0 0 0 0 0 0 4 0 0 1 0 4 1 0 2 0 0 2 3 8
17:30 0 0 0 0 0 1 0 1 2 2 0 1 0 3 1 0 0 0 0 0 3 5
17:45 0 0 0 0 0 0 0 0 3 0 0 0 0 2 0 0 0 0 1 0 0 6
Total 0 0 0 0 0 1 0 2 10 3 0 2 0 12 2 0 2 1 2 3 8 24

Grand Total 1 5 0 0 6 1 3 5 59 9 1 3 0 122 4 0 4 1 42 5 24 223
Apprch % 16.7% 83.3% 0.0% 11.1% 33.3% 55.6% 25.0% 75.0% 0.0% 0.0% 80.0% 20.0%

Total % 4.2% 20.8% 0.0% 25.0% 4.2% 12.5% 20.8% 37.5% 4.2% 12.5% 0.0% 16.7% 0.0% 16.7% 4.2% 20.8% 100.0%

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 0 1 0 0 1 0 0 0 4 0 0 0 0 8 0 0 1 0 3 1 2
07:45 0 0 0 0 0 0 0 0 8 0 0 0 0 18 0 0 0 0 8 0 0
08:00 1 0 0 0 1 0 2 0 11 2 0 0 0 10 0 0 0 0 6 0 3
08:15 0 0 0 0 0 0 0 1 1 1 0 0 0 17 0 0 1 0 3 1 2

Total Volume 1 1 0 0 2 0 2 1 24 3 0 0 0 53 0 0 2 0 20 2 7
% App Total 50.0% 50.0% 0.0% 0.0% 66.7% 33.3% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0%

PHF .250 .250 .000 .500 .000 .250 .250 .375 .000 .000 .000 .000 .000 .500 .000 .500 .583

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 0 0 0 0 0 0 0 1 1 1 0 0 0 3 0 0 0 1 1 1 2
17:15 0 0 0 0 0 0 0 0 4 0 0 1 0 4 1 0 2 0 0 2 3
17:30 0 0 0 0 0 1 0 1 2 2 0 1 0 3 1 0 0 0 0 0 3
17:45 0 0 0 0 0 0 0 0 3 0 0 0 0 2 0 0 0 0 1 0 0

Total Volume 0 0 0 0 0 1 0 2 10 3 0 2 0 12 2 0 2 1 2 3 8
% App Total 0.0% 0.0% 0.0% 33.3% 0.0% 66.7% 0.0% 100.0% 0.0% 0.0% 66.7% 33.3%

PHF .000 .000 .000 .000 .250 .000 .500 .375 .000 .500 .000 .500 .000 .250 .250 .375 .667

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-010 2nd Street-E Street.ppd
Peds & Bikes on Bank 1
Nothing on Bank 2

2nd Street
Southbound

E Street
Westbound

2nd Street
Northbound

Bank 1 Count = Peds & Bikes
E Street

Eastbound

AM PEAK 
HOUR

2nd Street
Southbound

E Street
Westbound

2nd Street
Northbound

E Street
Eastbound

PM PEAK 
HOUR

2nd Street
Southbound

E Street
Westbound

2nd Street
Northbound

E Street
Eastbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 0 35 37 0 72 0 0 0 0 0 18 79 0 0 97 15 0 3 0 18 187 0
07:15 0 54 43 0 97 0 0 0 0 0 19 106 0 0 125 13 0 5 0 18 240 0
07:30 0 71 55 0 126 0 0 0 0 0 11 95 0 0 106 17 0 4 0 21 253 0
07:45 0 108 48 0 156 0 0 0 0 0 13 88 0 0 101 28 0 9 0 37 294 0
Total 0 268 183 0 451 0 0 0 0 0 61 368 0 0 429 73 0 21 0 94 974 0

08:00 0 80 58 0 138 0 0 0 0 0 24 96 0 0 120 37 0 19 0 56 314 0
08:15 0 95 48 0 143 0 0 0 0 0 23 84 0 0 107 25 0 21 0 46 296 0
08:30 0 81 42 0 123 0 0 0 0 0 22 62 0 0 84 14 0 2 0 16 223 0
08:45 0 80 22 0 102 0 0 0 0 0 13 62 0 0 75 17 0 9 0 26 203 0
Total 0 336 170 0 506 0 0 0 0 0 82 304 0 0 386 93 0 51 0 144 1036 0

16:00 0 108 24 0 132 0 0 0 0 0 2 104 0 0 106 20 0 17 0 37 275 0
16:15 0 96 22 0 118 0 0 0 0 0 10 75 0 0 85 21 0 9 0 30 233 0
16:30 0 72 27 0 99 0 0 0 0 0 2 68 0 0 70 26 0 18 0 44 213 0
16:45 0 97 31 0 128 0 0 0 0 0 10 67 0 0 77 45 0 24 0 69 274 0
Total 0 373 104 0 477 0 0 0 0 0 24 314 0 0 338 112 0 68 0 180 995 0

17:00 0 101 29 0 130 0 0 0 0 0 8 119 0 0 127 33 0 25 0 58 315 0
17:15 0 87 24 0 111 0 0 0 0 0 13 95 0 0 108 24 0 20 0 44 263 0
17:30 0 116 24 0 140 0 0 0 0 0 11 90 0 0 101 22 0 13 0 35 276 0
17:45 0 109 27 0 136 0 0 0 0 0 9 115 0 0 124 18 0 19 0 37 297 0
Total 0 413 104 0 517 0 0 0 0 0 41 419 0 0 460 97 0 77 0 174 1151 0

Grand Total 0 1390 561 0 1951 0 0 0 0 0 208 1405 0 0 1613 375 0 217 0 592 4156 0
Apprch % 0.0% 71.2% 28.8% 0.0% 0.0% 0.0% 0.0% 0.0% 12.9% 87.1% 0.0% 0.0% 63.3% 0.0% 36.7% 0.0%

Total % 0.0% 33.4% 13.5% 0.0% 46.9% 0.0% 0.0% 0.0% 0.0% 0.0% 5.0% 33.8% 0.0% 0.0% 38.8% 9.0% 0.0% 5.2% 0.0% 14.2% 100.0%

14-7350-011 2nd Street-Walpert Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

2nd Street
Southbound Westbound

2nd Street
Northbound

Walpert Street
Eastbound

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com



File Name  :
Date  :

14-7350-011 2nd Street-Walpert Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 0 71 55 0 126 0 0 0 0 0 11 95 0 0 106 17 0 4 0 21 253
07:45 0 108 48 0 156 0 0 0 0 0 13 88 0 0 101 28 0 9 0 37 294
08:00 0 80 58 0 138 0 0 0 0 0 24 96 0 0 120 37 0 19 0 56 314
08:15 0 95 48 0 143 0 0 0 0 0 23 84 0 0 107 25 0 21 0 46 296

Total Volume 0 354 209 0 563 0 0 0 0 0 71 363 0 0 434 107 0 53 0 160 1157
% App Total 0.0% 62.9% 37.1% 0.0% 0.0% 0.0% 0.0% 0.0% 16.4% 83.6% 0.0% 0.0% 66.9% 0.0% 33.1% 0.0%

PHF .000 .819 .901 .000 .902 .000 .000 .000 .000 .000 .740 .945 .000 .000 .904 .723 .000 .631 .000 .714 .921

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 0 101 29 0 130 0 0 0 0 0 8 119 0 0 127 33 0 25 0 58 315
17:15 0 87 24 0 111 0 0 0 0 0 13 95 0 0 108 24 0 20 0 44 263
17:30 0 116 24 0 140 0 0 0 0 0 11 90 0 0 101 22 0 13 0 35 276
17:45 0 109 27 0 136 0 0 0 0 0 9 115 0 0 124 18 0 19 0 37 297

Total Volume 0 413 104 0 517 0 0 0 0 0 41 419 0 0 460 97 0 77 0 174 1151
% App Total 0.0% 79.9% 20.1% 0.0% 0.0% 0.0% 0.0% 0.0% 8.9% 91.1% 0.0% 0.0% 55.7% 0.0% 44.3% 0.0%

PHF .000 .890 .897 .000 .923 .000 .000 .000 .000 .000 .788 .880 .000 .000 .906 .735 .000 .770 .000 .750 .913

2nd Street
Southbound

PM PEAK 
HOUR

2nd Street
Northbound

AM PEAK 
HOUR

Walpert Street
Eastbound

2nd Street
Northbound

Westbound
2nd Street

Southbound
Walpert Street

Eastbound

Westbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total Ped Total
07:00 0 1 0 0 1 0 0 0 0 0 0 1 0 4 1 0 0 0 1 0 2 5
07:15 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 2 0 0 12
07:30 0 0 0 0 0 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 14
07:45 0 0 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 0 5 0 0 46
Total 0 1 0 0 1 0 0 0 0 0 0 1 0 69 1 0 0 0 8 0 2 77

08:00 0 0 1 0 1 0 0 0 0 0 0 0 0 38 0 0 0 0 4 0 1 42
08:15 0 0 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 4 0 0 30
08:30 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 0 0 0 1 0 0 17
08:45 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 2 0 0 8
Total 0 0 1 0 1 0 0 0 0 0 0 0 0 86 0 0 0 0 11 0 1 97

16:00 0 0 1 0 1 0 0 0 0 0 0 0 0 7 0 0 0 0 1 0 1 8
16:15 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2 0 0 4
16:30 0 1 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0
16:45 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2 0 0 4
Total 0 1 2 0 3 0 0 0 0 0 0 0 0 11 0 0 0 0 5 0 3 16

17:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:15 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
17:30 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 1 1
17:45 0 0 0 0 0 0 0 0 0 0 0 1 0 5 1 0 0 0 1 0 1 6
Total 0 1 0 0 1 0 0 0 0 0 0 2 0 6 2 0 0 0 1 0 3 7

Grand Total 0 3 3 0 6 0 0 0 0 0 0 3 0 172 3 0 0 0 25 0 9 197
Apprch % 0.0% 50.0% 50.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0%

Total % 0.0% 33.3% 33.3% 66.7% 0.0% 0.0% 0.0% 0.0% 0.0% 33.3% 0.0% 33.3% 0.0% 0.0% 0.0% 0.0% 100.0%

Walpert Street
Eastbound

Nothing on Bank 2

2nd Street
Southbound Westbound

2nd Street
Northbound

Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-011 2nd Street-Walpert Street.ppd
Peds & Bikes on Bank 1



File Name  :
Date  :

Nothing on Bank 2
Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-011 2nd Street-Walpert Street.ppd
Peds & Bikes on Bank 1

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 0 0 0 0 0 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0
07:45 0 0 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 0 5 0 0
08:00 0 0 1 0 1 0 0 0 0 0 0 0 0 38 0 0 0 0 4 0 1
08:15 0 0 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 4 0 0

Total Volume 0 0 1 0 1 0 0 0 0 0 0 0 0 119 0 0 0 0 13 0 1
% App Total 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

PHF .000 .000 .250 .250 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:15 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
17:30 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 1
17:45 0 0 0 0 0 0 0 0 0 0 0 1 0 5 1 0 0 0 1 0 1

Total Volume 0 1 0 0 1 0 0 0 0 0 0 2 0 6 2 0 0 0 1 0 3
% App Total 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0%

PHF .000 .250 .000 .250 .000 .000 .000 .000 .000 .500 .000 .500 .000 .000 .000 .000 .750

PM PEAK 
HOUR

2nd Street
Southbound Westbound

2nd Street
Northbound

Walpert Street
Eastbound

AM PEAK 
HOUR

2nd Street
Southbound Westbound

2nd Street
Northbound

Walpert Street
Eastbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 0 0 269 0 269 0 321 6 0 327 12 243 93 0 348 0 0 0 0 0 944 0
07:15 0 0 320 0 320 0 281 3 0 284 18 345 104 0 467 0 0 0 0 0 1071 0
07:30 0 0 343 0 343 0 316 2 0 318 23 281 111 0 415 0 0 0 0 0 1076 0
07:45 0 0 333 0 333 0 322 4 0 326 26 323 139 0 488 0 0 0 0 0 1147 0
Total 0 0 1265 0 1265 0 1240 15 0 1255 79 1192 447 0 1718 0 0 0 0 0 4238 0

08:00 0 0 283 0 283 0 356 3 0 359 31 305 94 0 430 0 0 0 0 0 1072 0
08:15 0 0 271 0 271 0 334 6 0 340 32 339 112 0 483 0 0 0 0 0 1094 0
08:30 0 0 264 0 264 0 343 4 0 347 31 273 113 0 417 0 0 0 0 0 1028 0
08:45 0 0 254 0 254 0 275 7 0 282 26 267 115 0 408 0 0 0 0 0 944 0
Total 0 0 1072 0 1072 0 1308 20 0 1328 120 1184 434 0 1738 0 0 0 0 0 4138 0

16:00 0 0 185 0 185 0 201 7 0 208 67 541 221 0 829 0 0 0 0 0 1222 0
16:15 0 0 239 0 239 0 154 4 0 158 68 520 245 0 833 0 0 0 0 0 1230 0
16:30 0 0 231 0 231 0 198 10 0 208 51 493 226 0 770 0 0 0 0 0 1209 0
16:45 0 0 246 0 246 0 205 19 0 224 48 475 219 0 742 0 0 0 0 0 1212 0
Total 0 0 901 0 901 0 758 40 0 798 234 2029 911 0 3174 0 0 0 0 0 4873 0

17:00 0 0 234 0 234 0 222 14 0 236 50 511 246 0 807 0 0 0 0 0 1277 0
17:15 0 0 258 0 258 0 231 6 0 237 48 556 255 0 859 0 0 0 0 0 1354 0
17:30 0 0 287 0 287 0 267 11 0 278 39 500 216 0 755 0 0 0 0 0 1320 0
17:45 0 0 257 0 257 0 223 14 0 237 48 487 231 0 766 0 0 0 0 0 1260 0
Total 0 0 1036 0 1036 0 943 45 0 988 185 2054 948 0 3187 0 0 0 0 0 5211 0

Grand Total 0 0 4274 0 4274 0 4249 120 0 4369 618 6459 2740 0 9817 0 0 0 0 0 18460 0
Apprch % 0.0% 0.0% 100.0% 0.0% 0.0% 97.3% 2.7% 0.0% 6.3% 65.8% 27.9% 0.0% 0.0% 0.0% 0.0% 0.0%

Total % 0.0% 0.0% 23.2% 0.0% 23.2% 0.0% 23.0% 0.7% 0.0% 23.7% 3.3% 35.0% 14.8% 0.0% 53.2% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0%

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

A Street
Eastbound

A Street
Westbound

Foothill Boulevard
Northbound

14-7350-005 Foothill Boulevard-A Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

Foothill Boulevard
Southbound



File Name  :
Date  :

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com 14-7350-005 Foothill Boulevard-A Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 0 0 343 0 343 0 316 2 0 318 23 281 111 0 415 0 0 0 0 0 1076
07:45 0 0 333 0 333 0 322 4 0 326 26 323 139 0 488 0 0 0 0 0 1147
08:00 0 0 283 0 283 0 356 3 0 359 31 305 94 0 430 0 0 0 0 0 1072
08:15 0 0 271 0 271 0 334 6 0 340 32 339 112 0 483 0 0 0 0 0 1094

Total Volume 0 0 1230 0 1230 0 1328 15 0 1343 112 1248 456 0 1816 0 0 0 0 0 4389
% App Total 0.0% 0.0% 100.0% 0.0% 0.0% 98.9% 1.1% 0.0% 6.2% 68.7% 25.1% 0.0% 0.0% 0.0% 0.0% 0.0%

PHF .000 .000 .897 .000 .897 .000 .933 .625 .000 .935 .875 .920 .820 .000 .930 .000 .000 .000 .000 .000 .957

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 0 0 234 0 234 0 222 14 0 236 50 511 246 0 807 0 0 0 0 0 1277
17:15 0 0 258 0 258 0 231 6 0 237 48 556 255 0 859 0 0 0 0 0 1354
17:30 0 0 287 0 287 0 267 11 0 278 39 500 216 0 755 0 0 0 0 0 1320
17:45 0 0 257 0 257 0 223 14 0 237 48 487 231 0 766 0 0 0 0 0 1260

Total Volume 0 0 1036 0 1036 0 943 45 0 988 185 2054 948 0 3187 0 0 0 0 0 5211
% App Total 0.0% 0.0% 100.0% 0.0% 0.0% 95.4% 4.6% 0.0% 5.8% 64.4% 29.7% 0.0% 0.0% 0.0% 0.0% 0.0%

PHF .000 .000 .902 .000 .902 .000 .883 .804 .000 .888 .925 .924 .929 .000 .928 .000 .000 .000 .000 .000 .962

A Street
Eastbound

Foothill Boulevard
Northbound

A Street
Westbound

Foothill Boulevard
Southbound

A Street
Eastbound

A Street
Westbound

Foothill Boulevard
Northbound

AM PEAK 
HOUR

Foothill Boulevard
Southbound

PM PEAK 
HOUR



File Name  :
Date  :

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total Ped Total
07:00 0 0 0 2 0 0 1 0 2 1 0 0 0 3 0 0 0 0 0 0 1 7
07:15 0 0 0 1 0 0 0 0 0 0 1 1 0 1 2 0 1 0 0 1 3 2
07:30 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
07:45 0 1 0 1 1 0 1 0 4 1 0 0 0 3 0 0 1 0 1 1 3 9
Total 0 1 1 4 2 0 2 0 6 2 1 1 0 7 2 0 2 0 2 2 8 19

08:00 0 0 0 1 0 0 3 0 0 3 0 0 0 0 0 0 0 0 1 0 3 2
08:15 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
08:30 0 0 0 3 0 0 0 1 6 1 0 0 0 6 0 0 0 0 1 0 1 16
08:45 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 4
Total 0 0 0 6 0 0 3 1 6 4 0 0 0 7 0 0 0 0 4 0 4 23

16:00 0 0 0 0 0 0 1 0 3 1 0 1 0 4 1 0 2 0 6 2 4 13
16:15 0 0 0 4 0 0 0 0 0 0 0 1 0 4 1 0 1 0 5 1 2 13
16:30 0 0 0 9 0 2 2 0 7 4 1 0 0 3 1 0 1 0 3 1 6 22
16:45 0 0 0 6 0 0 1 0 3 1 0 0 0 8 0 0 1 0 8 1 2 25
Total 0 0 0 19 0 2 4 0 13 6 1 2 0 19 3 0 5 0 22 5 14 73

17:00 0 0 0 10 0 0 1 0 6 1 0 0 0 7 0 0 3 0 15 3 4 38
17:15 0 0 0 5 0 0 2 0 4 2 0 0 0 6 0 0 0 0 6 0 2 21
17:30 0 0 0 6 0 0 0 0 11 0 0 0 0 9 0 0 2 0 2 2 2 28
17:45 0 0 0 10 0 0 0 0 4 0 0 0 0 3 0 1 1 0 2 2 2 19
Total 0 0 0 31 0 0 3 0 25 3 0 0 0 25 0 1 6 0 25 7 10 106

Grand Total 0 1 1 60 2 2 12 1 50 15 2 3 0 58 5 1 13 0 53 14 36 221
Apprch % 0.0% 50.0% 50.0% 13.3% 80.0% 6.7% 40.0% 60.0% 0.0% 7.1% 92.9% 0.0%

Total % 0.0% 2.8% 2.8% 5.6% 5.6% 33.3% 2.8% 41.7% 5.6% 8.3% 0.0% 13.9% 2.8% 36.1% 0.0% 38.9% 100.0%

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-005 Foothill Boulevard-A Street.ppd
Peds & Bikes on Bank 1
Nothing on Bank 2

Foothill Boulevard
Southbound

A Street
Westbound

Foothill Boulevard
Northbound

Bank 1 Count = Peds & Bikes
A Street

Eastbound



File Name  :
Date  : 5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-005 Foothill Boulevard-A Street.ppd
Peds & Bikes on Bank 1
Nothing on Bank 2

Bank 1 Count = Peds & Bikes

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
07:45 0 1 0 1 1 0 1 0 4 1 0 0 0 3 0 0 1 0 1 1 3
08:00 0 0 0 1 0 0 3 0 0 3 0 0 0 0 0 0 0 0 1 0 3
08:15 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0

Total Volume 0 1 1 2 2 0 4 0 4 4 0 0 0 4 0 0 1 0 3 1 7
% App Total 0.0% 50.0% 50.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0%

PHF .000 .250 .250 .500 .000 .333 .000 .333 .000 .000 .000 .000 .000 .250 .000 .250 .583

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 0 0 0 10 0 0 1 0 6 1 0 0 0 7 0 0 3 0 15 3 4
17:15 0 0 0 5 0 0 2 0 4 2 0 0 0 6 0 0 0 0 6 0 2
17:30 0 0 0 6 0 0 0 0 11 0 0 0 0 9 0 0 2 0 2 2 2
17:45 0 0 0 10 0 0 0 0 4 0 0 0 0 3 0 1 1 0 2 2 2

Total Volume 0 0 0 31 0 0 3 0 25 3 0 0 0 25 0 1 6 0 25 7 10
% App Total 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 14.3% 85.7% 0.0%

PHF .000 .000 .000 .000 .000 .375 .000 .375 .000 .000 .000 .000 .250 .500 .000 .583 .625

AM PEAK 
HOUR

Foothill Boulevard
Southbound

A Street
Westbound

Foothill Boulevard
Northbound

A Street
Eastbound

PM PEAK 
HOUR

Foothill Boulevard
Southbound

A Street
Westbound

Foothill Boulevard
Northbound

A Street
Eastbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 0 153 53 0 206 439 160 11 0 610 0 0 0 0 0 31 0 31 0 62 878 0
07:15 0 148 18 0 166 509 169 13 0 691 0 0 0 0 0 38 0 26 0 64 921 0
07:30 0 170 40 0 210 493 175 16 0 684 0 0 0 0 0 57 0 44 0 101 995 0
07:45 0 171 40 0 211 518 207 25 0 750 0 0 0 0 0 41 0 47 0 88 1049 0
Total 0 642 151 0 793 1959 711 65 0 2735 0 0 0 0 0 167 0 148 0 315 3843 0

08:00 0 172 51 0 223 490 196 18 0 704 0 0 0 0 0 56 0 49 0 105 1032 0
08:15 0 147 41 0 188 461 207 37 0 705 0 0 0 0 0 61 0 31 0 92 985 0
08:30 0 94 46 0 140 467 162 27 0 656 0 0 0 0 0 59 0 32 0 91 887 0
08:45 0 111 36 0 147 384 141 14 0 539 0 0 0 0 0 54 0 38 0 92 778 0
Total 0 524 174 0 698 1802 706 96 0 2604 0 0 0 0 0 230 0 150 0 380 3682 0

16:00 0 132 28 0 160 265 117 41 0 423 0 0 0 0 0 92 0 52 0 144 727 0
16:15 0 141 40 0 181 257 104 48 0 409 0 0 0 0 0 103 0 67 0 170 760 0
16:30 0 148 41 0 189 312 112 44 0 468 0 0 0 0 0 96 0 73 0 169 826 0
16:45 0 165 43 0 208 303 123 33 0 459 0 0 0 0 0 110 0 63 0 173 840 0
Total 0 586 152 0 738 1137 456 166 0 1759 0 0 0 0 0 401 0 255 0 656 3153 0

17:00 0 141 35 0 176 273 125 46 0 444 0 0 0 0 0 125 0 51 0 176 796 0
17:15 0 148 39 0 187 313 133 30 0 476 0 0 0 0 0 118 0 75 0 193 856 0
17:30 0 135 25 0 160 324 104 44 0 472 0 0 0 0 0 121 0 87 0 208 840 0
17:45 0 157 37 0 194 300 118 44 0 462 0 0 0 0 0 103 0 62 0 165 821 0
Total 0 581 136 0 717 1210 480 164 0 1854 0 0 0 0 0 467 0 275 0 742 3313 0

Grand Total 0 2333 613 0 2946 6108 2353 491 0 8952 0 0 0 0 0 1265 0 828 0 2093 13991 0
Apprch % 0.0% 79.2% 20.8% 0.0% 68.2% 26.3% 5.5% 0.0% 0.0% 0.0% 0.0% 0.0% 60.4% 0.0% 39.6% 0.0%

Total % 0.0% 16.7% 4.4% 0.0% 21.1% 43.7% 16.8% 3.5% 0.0% 64.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.0% 0.0% 5.9% 0.0% 15.0% 100.0%

14-7350-013 Mission Boulevard-A Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

Mission Boulevard
Southbound

A Street
Westbound

Mission Boulevard
Northbound

A Street
Eastbound

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com



File Name  :
Date  :

14-7350-013 Mission Boulevard-A Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 0 170 40 0 210 493 175 16 0 684 0 0 0 0 0 57 0 44 0 101 995
07:45 0 171 40 0 211 518 207 25 0 750 0 0 0 0 0 41 0 47 0 88 1049
08:00 0 172 51 0 223 490 196 18 0 704 0 0 0 0 0 56 0 49 0 105 1032
08:15 0 147 41 0 188 461 207 37 0 705 0 0 0 0 0 61 0 31 0 92 985

Total Volume 0 660 172 0 832 1962 785 96 0 2843 0 0 0 0 0 215 0 171 0 386 4061
% App Total 0.0% 79.3% 20.7% 0.0% 69.0% 27.6% 3.4% 0.0% 0.0% 0.0% 0.0% 0.0% 55.7% 0.0% 44.3% 0.0%

PHF .000 .959 .843 .000 .933 .947 .948 .649 .000 .948 .000 .000 .000 .000 .000 .881 .000 .872 .000 .919 .968

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 16:45 to 17:45
Peak Hour For Entire Intersection Begins at 16:45

16:45 0 165 43 0 208 303 123 33 0 459 0 0 0 0 0 110 0 63 0 173 840
17:00 0 141 35 0 176 273 125 46 0 444 0 0 0 0 0 125 0 51 0 176 796
17:15 0 148 39 0 187 313 133 30 0 476 0 0 0 0 0 118 0 75 0 193 856
17:30 0 135 25 0 160 324 104 44 0 472 0 0 0 0 0 121 0 87 0 208 840

Total Volume 0 589 142 0 731 1213 485 153 0 1851 0 0 0 0 0 474 0 276 0 750 3332
% App Total 0.0% 80.6% 19.4% 0.0% 65.5% 26.2% 8.3% 0.0% 0.0% 0.0% 0.0% 0.0% 63.2% 0.0% 36.8% 0.0%

PHF .000 .892 .826 .000 .879 .936 .912 .832 .000 .972 .000 .000 .000 .000 .000 .948 .000 .793 .000 .901 .973

Mission Boulevard
Southbound

PM PEAK 
HOUR

Mission Boulevard
Northbound

AM PEAK 
HOUR

A Street
Eastbound

Mission Boulevard
Northbound

A Street
Westbound

Mission Boulevard
Southbound

A Street
Eastbound

A Street
Westbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total Ped Total
07:00 0 0 0 2 0 0 1 0 0 1 0 0 0 1 0 0 0 0 0 0 1 3
07:15 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2 0 0 5
07:30 0 1 0 4 1 1 0 0 3 1 0 0 0 5 0 0 0 0 1 0 2 13
07:45 0 0 0 4 0 1 1 0 2 2 0 0 0 7 0 0 0 0 5 0 2 18
Total 0 1 0 11 1 2 2 0 5 4 0 0 0 15 0 0 0 0 8 0 5 39

08:00 0 0 0 0 0 0 0 0 3 0 0 0 0 2 0 0 0 0 4 0 0 9
08:15 0 0 0 1 0 0 1 0 3 1 0 0 0 4 0 0 0 0 3 0 1 11
08:30 0 0 0 3 0 0 1 0 0 1 0 0 0 7 0 0 3 2 6 5 6 16
08:45 0 0 0 8 0 0 0 0 6 0 0 1 0 5 1 0 0 0 2 0 1 21
Total 0 0 0 12 0 0 2 0 12 2 0 1 0 18 1 0 3 2 15 5 8 57

16:00 0 0 0 3 0 0 1 0 0 1 0 1 0 8 1 1 0 0 5 1 3 16
16:15 2 1 0 6 3 0 0 0 2 0 0 0 0 6 0 0 0 0 11 0 3 25
16:30 0 2 0 7 2 0 2 0 3 2 0 0 0 5 0 0 0 1 2 1 5 17
16:45 0 2 0 6 2 0 1 0 1 1 0 0 0 4 0 0 1 0 6 1 4 17
Total 2 5 0 22 7 0 4 0 6 4 0 1 0 23 1 1 1 1 24 3 15 75

17:00 0 1 0 4 1 0 0 0 5 0 0 0 0 8 0 0 1 0 8 1 2 25
17:15 0 0 0 3 0 0 0 0 3 0 0 0 0 4 0 0 0 0 7 0 0 17
17:30 1 0 0 4 1 0 1 0 1 1 0 0 0 11 0 0 1 0 5 1 3 21
17:45 0 0 0 1 0 0 0 0 1 0 0 1 0 4 1 0 0 0 3 0 1 9
Total 1 1 0 12 2 0 1 0 10 1 0 1 0 27 1 0 2 0 23 2 6 72

Grand Total 3 7 0 57 10 2 9 0 33 11 0 3 0 83 3 1 6 3 70 10 34 243
Apprch % 30.0% 70.0% 0.0% 18.2% 81.8% 0.0% 0.0% 100.0% 0.0% 10.0% 60.0% 30.0%

Total % 8.8% 20.6% 0.0% 29.4% 5.9% 26.5% 0.0% 32.4% 0.0% 8.8% 0.0% 8.8% 2.9% 17.6% 8.8% 29.4% 100.0%

A Street
Eastbound

Nothing on Bank 2

Mission Boulevard
Southbound

A Street
Westbound

Mission Boulevard
Northbound

Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-013 Mission Boulevard-A Street.ppd
Peds & Bikes on Bank 1



File Name  :
Date  :

Nothing on Bank 2
Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-013 Mission Boulevard-A Street.ppd
Peds & Bikes on Bank 1

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 0 1 0 4 1 1 0 0 3 1 0 0 0 5 0 0 0 0 1 0 2
07:45 0 0 0 4 0 1 1 0 2 2 0 0 0 7 0 0 0 0 5 0 2
08:00 0 0 0 0 0 0 0 0 3 0 0 0 0 2 0 0 0 0 4 0 0
08:15 0 0 0 1 0 0 1 0 3 1 0 0 0 4 0 0 0 0 3 0 1

Total Volume 0 1 0 9 1 2 2 0 11 4 0 0 0 18 0 0 0 0 13 0 5
% App Total 0.0% 100.0% 0.0% 50.0% 50.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

PHF .000 .250 .000 .250 .500 .500 .000 .500 .000 .000 .000 .000 .000 .000 .000 .000 .625

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 16:45 to 17:45
Peak Hour For Entire Intersection Begins at 16:45

16:45 0 2 0 6 2 0 1 0 1 1 0 0 0 4 0 0 1 0 6 1 4
17:00 0 1 0 4 1 0 0 0 5 0 0 0 0 8 0 0 1 0 8 1 2
17:15 0 0 0 3 0 0 0 0 3 0 0 0 0 4 0 0 0 0 7 0 0
17:30 1 0 0 4 1 0 1 0 1 1 0 0 0 11 0 0 1 0 5 1 3

Total Volume 1 3 0 17 4 0 2 0 10 2 0 0 0 27 0 0 3 0 26 3 9
% App Total 25.0% 75.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0%

PHF .250 .375 .000 .500 .000 .500 .000 .500 .000 .000 .000 .000 .000 .750 .000 .750 .563

PM PEAK 
HOUR

Mission Boulevard
Southbound

A Street
Westbound

Mission Boulevard
Northbound

A Street
Eastbound

AM PEAK 
HOUR

Mission Boulevard
Southbound

A Street
Westbound

Mission Boulevard
Northbound

A Street
Eastbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 0 0 0 0 0 0 250 17 0 267 0 333 15 0 348 28 56 0 0 84 699 0
07:15 0 0 0 0 0 0 205 21 0 226 0 460 17 0 477 20 53 0 0 73 776 0
07:30 0 0 0 0 0 0 243 15 0 258 0 482 20 0 502 37 54 0 0 91 851 0
07:45 0 0 0 0 0 0 238 23 0 261 0 486 32 0 518 43 79 0 0 122 901 0
Total 0 0 0 0 0 0 936 76 0 1012 0 1761 84 0 1845 128 242 0 0 370 3227 0

08:00 0 0 0 0 0 0 237 17 0 254 0 472 23 0 495 51 141 0 0 192 941 0
08:15 0 0 0 0 0 0 259 16 0 275 0 500 25 0 525 36 93 0 0 129 929 0
08:30 0 0 0 0 0 0 240 15 0 255 0 436 16 0 452 52 47 0 0 99 806 0
08:45 0 0 0 0 0 0 181 12 0 193 0 401 17 0 418 48 38 0 0 86 697 0
Total 0 0 0 0 0 0 917 60 0 977 0 1809 81 0 1890 187 319 0 0 506 3373 0

16:00 0 0 0 0 0 0 123 16 0 139 0 775 45 0 820 127 107 0 0 234 1193 0
16:15 0 0 0 0 0 0 130 19 0 149 0 764 31 0 795 92 97 0 0 189 1133 0
16:30 0 0 0 0 0 0 134 18 0 152 0 711 43 0 754 126 94 0 0 220 1126 0
16:45 0 0 0 0 0 0 120 13 0 133 0 708 40 0 748 116 130 0 0 246 1127 0
Total 0 0 0 0 0 0 507 66 0 573 0 2958 159 0 3117 461 428 0 0 889 4579 0

17:00 0 0 0 0 0 0 153 17 0 170 0 739 38 0 777 130 113 0 0 243 1190 0
17:15 0 0 0 0 0 0 135 16 0 151 0 769 49 0 818 132 107 0 0 239 1208 0
17:30 0 0 0 0 0 0 151 17 0 168 0 716 36 0 752 132 114 0 0 246 1166 0
17:45 0 0 0 0 0 0 159 17 0 176 0 710 36 0 746 140 138 0 0 278 1200 0
Total 0 0 0 0 0 0 598 67 0 665 0 2934 159 0 3093 534 472 0 0 1006 4764 0

Grand Total 0 0 0 0 0 0 2958 269 0 3227 0 9462 483 0 9945 1310 1461 0 0 2771 15943 0
Apprch % 0.0% 0.0% 0.0% 0.0% 0.0% 91.7% 8.3% 0.0% 0.0% 95.1% 4.9% 0.0% 47.3% 52.7% 0.0% 0.0%

Total % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 18.6% 1.7% 0.0% 20.2% 0.0% 59.3% 3.0% 0.0% 62.4% 8.2% 9.2% 0.0% 0.0% 17.4% 100.0%

14-7350-006 Foothill Boulevard-D Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

Foothill Boulevard
Southbound

D Street
Westbound

Foothill Boulevard
Northbound

D Street
Eastbound

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com



File Name  :
Date  :

14-7350-006 Foothill Boulevard-D Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 0 0 0 0 0 0 243 15 0 258 0 482 20 0 502 37 54 0 0 91 851
07:45 0 0 0 0 0 0 238 23 0 261 0 486 32 0 518 43 79 0 0 122 901
08:00 0 0 0 0 0 0 237 17 0 254 0 472 23 0 495 51 141 0 0 192 941
08:15 0 0 0 0 0 0 259 16 0 275 0 500 25 0 525 36 93 0 0 129 929

Total Volume 0 0 0 0 0 0 977 71 0 1048 0 1940 100 0 2040 167 367 0 0 534 3622
% App Total 0.0% 0.0% 0.0% 0.0% 0.0% 93.2% 6.8% 0.0% 0.0% 95.1% 4.9% 0.0% 31.3% 68.7% 0.0% 0.0%

PHF .000 .000 .000 .000 .000 .000 .943 .772 .000 .953 .000 .970 .781 .000 .971 .819 .651 .000 .000 .695 .962

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 0 0 0 0 0 0 153 17 0 170 0 739 38 0 777 130 113 0 0 243 1190
17:15 0 0 0 0 0 0 135 16 0 151 0 769 49 0 818 132 107 0 0 239 1208
17:30 0 0 0 0 0 0 151 17 0 168 0 716 36 0 752 132 114 0 0 246 1166
17:45 0 0 0 0 0 0 159 17 0 176 0 710 36 0 746 140 138 0 0 278 1200

Total Volume 0 0 0 0 0 0 598 67 0 665 0 2934 159 0 3093 534 472 0 0 1006 4764
% App Total 0.0% 0.0% 0.0% 0.0% 0.0% 89.9% 10.1% 0.0% 0.0% 94.9% 5.1% 0.0% 53.1% 46.9% 0.0% 0.0%

PHF .000 .000 .000 .000 .000 .000 .940 .985 .000 .945 .000 .954 .811 .000 .945 .954 .855 .000 .000 .905 .986

Foothill Boulevard
Southbound

PM PEAK 
HOUR

Foothill Boulevard
Northbound

AM PEAK 
HOUR

D Street
Eastbound

Foothill Boulevard
Northbound

D Street
Westbound

Foothill Boulevard
Southbound

D Street
Eastbound

D Street
Westbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total Ped Total
07:00 0 0 0 1 0 0 0 0 3 0 0 0 0 4 0 0 0 0 0 0 0 8
07:15 0 0 0 2 0 0 1 0 2 1 0 0 0 13 0 0 0 0 1 0 1 18
07:30 0 0 0 0 0 0 0 1 0 1 0 0 0 12 0 0 1 0 3 1 2 15
07:45 0 0 0 3 0 0 0 0 3 0 0 0 0 17 0 0 0 0 7 0 0 30
Total 0 0 0 6 0 0 1 1 8 2 0 0 0 46 0 0 1 0 11 1 3 71

08:00 0 0 0 0 0 0 0 0 2 0 0 2 0 11 2 0 0 0 4 0 2 17
08:15 0 0 0 1 0 0 0 0 0 0 0 0 0 4 0 0 0 0 3 0 0 8
08:30 0 0 0 0 0 0 0 0 3 0 0 0 0 1 0 0 0 0 0 0 0 4
08:45 0 0 0 2 0 0 1 0 2 1 0 0 0 1 0 0 0 0 0 0 1 5
Total 0 0 0 3 0 0 1 0 7 1 0 2 0 17 2 0 0 0 7 0 3 34

16:00 0 0 0 0 0 0 0 0 7 0 0 0 0 7 0 0 0 0 1 0 0 15
16:15 0 0 0 0 0 0 1 0 4 1 0 0 0 9 0 0 0 0 2 0 1 15
16:30 0 0 0 0 0 0 0 0 2 0 0 0 0 3 0 0 0 0 0 0 0 5
16:45 0 0 0 0 0 0 2 0 0 2 0 1 0 12 1 0 1 0 0 1 4 12
Total 0 0 0 0 0 0 3 0 13 3 0 1 0 31 1 0 1 0 3 1 5 47

17:00 0 0 0 3 0 0 0 0 1 0 0 0 0 11 0 0 0 0 3 0 0 18
17:15 0 0 0 0 0 0 0 0 2 0 0 0 0 5 0 0 0 0 3 0 0 10
17:30 0 0 0 1 0 0 0 0 4 0 0 0 0 4 0 0 0 0 1 0 0 10
17:45 0 0 0 0 0 0 0 0 3 0 0 0 0 6 0 0 0 0 0 0 0 9
Total 0 0 0 4 0 0 0 0 10 0 0 0 0 26 0 0 0 0 7 0 0 47

Grand Total 0 0 0 13 0 0 5 1 38 6 0 3 0 120 3 0 2 0 28 2 11 199
Apprch % 0.0% 0.0% 0.0% 0.0% 83.3% 16.7% 0.0% 100.0% 0.0% 0.0% 100.0% 0.0%

Total % 0.0% 0.0% 0.0% 0.0% 0.0% 45.5% 9.1% 54.5% 0.0% 27.3% 0.0% 27.3% 0.0% 18.2% 0.0% 18.2% 100.0%

D Street
Eastbound

Nothing on Bank 2

Foothill Boulevard
Southbound

D Street
Westbound

Foothill Boulevard
Northbound

Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-006 Foothill Boulevard-D Street.ppd
Peds & Bikes on Bank 1



File Name  :
Date  :

Nothing on Bank 2
Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-006 Foothill Boulevard-D Street.ppd
Peds & Bikes on Bank 1

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 0 0 0 0 0 0 0 1 0 1 0 0 0 12 0 0 1 0 3 1 2
07:45 0 0 0 3 0 0 0 0 3 0 0 0 0 17 0 0 0 0 7 0 0
08:00 0 0 0 0 0 0 0 0 2 0 0 2 0 11 2 0 0 0 4 0 2
08:15 0 0 0 1 0 0 0 0 0 0 0 0 0 4 0 0 0 0 3 0 0

Total Volume 0 0 0 4 0 0 0 1 5 1 0 2 0 44 2 0 1 0 17 1 4
% App Total 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 100.0% 0.0% 0.0% 100.0% 0.0%

PHF .000 .000 .000 .000 .000 .000 .250 .250 .000 .250 .000 .250 .000 .250 .000 .250 .500

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 0 0 0 3 0 0 0 0 1 0 0 0 0 11 0 0 0 0 3 0 0
17:15 0 0 0 0 0 0 0 0 2 0 0 0 0 5 0 0 0 0 3 0 0
17:30 0 0 0 1 0 0 0 0 4 0 0 0 0 4 0 0 0 0 1 0 0
17:45 0 0 0 0 0 0 0 0 3 0 0 0 0 6 0 0 0 0 0 0 0

Total Volume 0 0 0 4 0 0 0 0 10 0 0 0 0 26 0 0 0 0 7 0 0
% App Total 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

PM PEAK 
HOUR

Foothill Boulevard
Southbound

D Street
Westbound

Foothill Boulevard
Northbound

D Street
Eastbound

AM PEAK 
HOUR

Foothill Boulevard
Southbound

D Street
Westbound

Foothill Boulevard
Northbound

D Street
Eastbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 16 641 59 0 716 124 132 0 0 256 0 0 0 0 0 0 64 2 0 66 1038 0
07:15 10 607 58 0 675 124 148 0 0 272 0 0 0 0 0 0 72 4 0 76 1023 0
07:30 5 691 73 0 769 138 152 0 0 290 0 0 0 0 0 0 83 2 0 85 1144 0
07:45 26 623 77 0 726 129 161 0 0 290 0 0 0 0 0 0 118 5 0 123 1139 0
Total 57 2562 267 0 2886 515 593 0 0 1108 0 0 0 0 0 0 337 13 0 350 4344 0

08:00 20 624 82 0 726 126 134 0 0 260 0 0 0 0 0 0 149 1 0 150 1136 0
08:15 19 594 58 0 671 142 174 0 0 316 0 0 0 0 0 0 120 3 0 123 1110 0
08:30 5 534 69 0 608 154 140 0 0 294 0 0 0 0 0 0 85 6 0 91 993 0
08:45 10 533 55 0 598 125 82 0 0 207 0 0 0 0 0 0 83 3 0 86 891 0
Total 54 2285 264 0 2603 547 530 0 0 1077 0 0 0 0 0 0 437 13 0 450 4130 0

16:00 6 413 33 0 452 120 76 0 0 196 0 0 0 0 0 0 220 3 0 223 871 0
16:15 16 432 48 0 496 98 89 0 0 187 0 0 0 0 0 0 195 9 0 204 887 0
16:30 4 451 41 0 496 101 74 0 0 175 0 0 0 0 0 0 193 12 0 205 876 0
16:45 9 472 43 0 524 113 79 0 0 192 0 0 0 0 0 0 239 6 0 245 961 0
Total 35 1768 165 0 1968 432 318 0 0 750 0 0 0 0 0 0 847 30 0 877 3595 0

17:00 9 461 33 0 503 123 72 0 0 195 0 0 0 0 0 0 247 4 0 251 949 0
17:15 4 508 44 0 556 121 80 0 0 201 0 0 0 0 0 0 220 13 0 233 990 0
17:30 18 532 50 0 600 108 69 0 0 177 0 0 0 0 0 0 242 11 0 253 1030 0
17:45 12 528 49 0 589 135 78 0 0 213 0 0 0 0 0 0 247 13 0 260 1062 0
Total 43 2029 176 0 2248 487 299 0 0 786 0 0 0 0 0 0 956 41 0 997 4031 0

Grand Total 189 8644 872 0 9705 1981 1740 0 0 3721 0 0 0 0 0 0 2577 97 0 2674 16100 0
Apprch % 1.9% 89.1% 9.0% 0.0% 53.2% 46.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 96.4% 3.6% 0.0%

Total % 1.2% 53.7% 5.4% 0.0% 60.3% 12.3% 10.8% 0.0% 0.0% 23.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 16.0% 0.6% 0.0% 16.6% 100.0%

14-7350-007 Mission Boulevard-D Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

Mission Boulevard
Southbound

D Street
Westbound

Mission Boulevard
Northbound

D Street
Eastbound

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com



File Name  :
Date  :

14-7350-007 Mission Boulevard-D Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 5 691 73 0 769 138 152 0 0 290 0 0 0 0 0 0 83 2 0 85 1144
07:45 26 623 77 0 726 129 161 0 0 290 0 0 0 0 0 0 118 5 0 123 1139
08:00 20 624 82 0 726 126 134 0 0 260 0 0 0 0 0 0 149 1 0 150 1136
08:15 19 594 58 0 671 142 174 0 0 316 0 0 0 0 0 0 120 3 0 123 1110

Total Volume 70 2532 290 0 2892 535 621 0 0 1156 0 0 0 0 0 0 470 11 0 481 4529
% App Total 2.4% 87.6% 10.0% 0.0% 46.3% 53.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 97.7% 2.3% 0.0%

PHF .673 .916 .884 .000 .940 .942 .892 .000 .000 .915 .000 .000 .000 .000 .000 .000 .789 .550 .000 .802 .990

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 9 461 33 0 503 123 72 0 0 195 0 0 0 0 0 0 247 4 0 251 949
17:15 4 508 44 0 556 121 80 0 0 201 0 0 0 0 0 0 220 13 0 233 990
17:30 18 532 50 0 600 108 69 0 0 177 0 0 0 0 0 0 242 11 0 253 1030
17:45 12 528 49 0 589 135 78 0 0 213 0 0 0 0 0 0 247 13 0 260 1062

Total Volume 43 2029 176 0 2248 487 299 0 0 786 0 0 0 0 0 0 956 41 0 997 4031
% App Total 1.9% 90.3% 7.8% 0.0% 62.0% 38.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 95.9% 4.1% 0.0%

PHF .597 .953 .880 .000 .937 .902 .934 .000 .000 .923 .000 .000 .000 .000 .000 .000 .968 .788 .000 .959 .949

Mission Boulevard
Southbound

PM PEAK 
HOUR

Mission Boulevard
Northbound

AM PEAK 
HOUR

D Street
Eastbound

Mission Boulevard
Northbound

D Street
Westbound

Mission Boulevard
Southbound

D Street
Eastbound

D Street
Westbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total Ped Total
07:00 0 1 0 2 1 0 2 0 0 2 0 0 0 3 0 0 0 0 1 0 3 6
07:15 0 0 0 3 0 0 1 0 1 1 0 0 0 2 0 0 0 0 0 0 1 6
07:30 0 1 0 2 1 0 0 0 3 0 0 0 0 9 0 0 0 0 6 0 1 20
07:45 0 1 0 1 1 0 0 0 2 0 0 0 0 4 0 0 0 0 8 0 1 15
Total 0 3 0 8 3 0 3 0 6 3 0 0 0 18 0 0 0 0 15 0 6 47

08:00 0 0 0 1 0 0 0 0 1 0 0 0 0 5 0 0 0 0 5 0 0 12
08:15 1 1 0 2 2 0 0 0 1 0 0 0 0 6 0 0 0 0 3 0 2 12
08:30 0 0 0 1 0 0 0 0 3 0 0 0 0 7 0 0 0 0 1 0 0 12
08:45 0 0 0 2 0 0 0 0 4 0 0 0 0 4 0 0 0 0 4 0 0 14
Total 1 1 0 6 2 0 0 0 9 0 0 0 0 22 0 0 0 0 13 0 2 50

16:00 0 0 0 0 0 0 1 0 2 1 0 0 0 8 0 0 0 0 5 0 1 15
16:15 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 5
16:30 0 1 2 2 3 0 0 0 4 0 0 0 0 5 0 0 0 0 5 0 3 16
16:45 0 1 1 1 2 0 1 0 6 1 0 0 0 2 0 0 0 0 2 0 3 11
Total 0 2 3 3 5 0 2 0 12 2 0 0 0 20 0 0 0 0 12 0 7 47

17:00 0 0 0 2 0 0 0 0 2 0 0 0 0 11 0 0 0 0 5 0 0 20
17:15 0 0 0 0 0 0 0 0 6 0 0 0 0 5 0 0 0 0 4 0 0 15
17:30 0 0 0 2 0 0 0 0 1 0 0 0 0 2 0 3 0 0 5 3 3 10
17:45 0 0 0 1 0 0 0 0 1 0 0 0 0 6 0 0 0 0 4 0 0 12
Total 0 0 0 5 0 0 0 0 10 0 0 0 0 24 0 3 0 0 18 3 3 57

Grand Total 1 6 3 22 10 0 5 0 37 5 0 0 0 84 0 3 0 0 58 3 18 201
Apprch % 10.0% 60.0% 30.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0%

Total % 5.6% 33.3% 16.7% 55.6% 0.0% 27.8% 0.0% 27.8% 0.0% 0.0% 0.0% 0.0% 16.7% 0.0% 0.0% 16.7% 100.0%

D Street
Eastbound

Nothing on Bank 2

Mission Boulevard
Southbound

D Street
Westbound

Mission Boulevard
Northbound

Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-007 Mission Boulevard-D Street.ppd
Peds & Bikes on Bank 1



File Name  :
Date  :

Nothing on Bank 2
Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-007 Mission Boulevard-D Street.ppd
Peds & Bikes on Bank 1

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 0 1 0 2 1 0 0 0 3 0 0 0 0 9 0 0 0 0 6 0 1
07:45 0 1 0 1 1 0 0 0 2 0 0 0 0 4 0 0 0 0 8 0 1
08:00 0 0 0 1 0 0 0 0 1 0 0 0 0 5 0 0 0 0 5 0 0
08:15 1 1 0 2 2 0 0 0 1 0 0 0 0 6 0 0 0 0 3 0 2

Total Volume 1 3 0 6 4 0 0 0 7 0 0 0 0 24 0 0 0 0 22 0 4
% App Total 25.0% 75.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

PHF .250 .750 .000 .500 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .500

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 0 0 0 2 0 0 0 0 2 0 0 0 0 11 0 0 0 0 5 0 0
17:15 0 0 0 0 0 0 0 0 6 0 0 0 0 5 0 0 0 0 4 0 0
17:30 0 0 0 2 0 0 0 0 1 0 0 0 0 2 0 3 0 0 5 3 3
17:45 0 0 0 1 0 0 0 0 1 0 0 0 0 6 0 0 0 0 4 0 0

Total Volume 0 0 0 5 0 0 0 0 10 0 0 0 0 24 0 3 0 0 18 3 3
% App Total 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0%

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250 .000 .000 .250 .250

PM PEAK 
HOUR

Mission Boulevard
Southbound

D Street
Westbound

Mission Boulevard
Northbound

D Street
Eastbound

AM PEAK 
HOUR

Mission Boulevard
Southbound

D Street
Westbound

Mission Boulevard
Northbound

D Street
Eastbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 3 425 8 4 440 37 32 4 0 73 33 226 9 3 271 16 10 22 0 48 832 7
07:15 1 500 1 3 505 46 29 5 0 80 49 322 8 1 380 19 6 28 0 53 1018 4
07:30 2 464 4 1 471 44 26 3 0 73 50 306 7 4 367 16 5 25 0 46 957 5
07:45 5 445 3 7 460 47 32 3 0 82 45 362 23 3 433 19 20 32 0 71 1046 10
Total 11 1834 16 15 1876 174 119 15 0 308 177 1216 47 11 1451 70 41 107 0 218 3853 26

08:00 7 385 7 3 402 57 42 2 0 101 62 391 28 4 485 20 20 23 0 63 1051 7
08:15 5 395 5 6 411 45 32 7 0 84 52 340 13 4 409 20 19 32 0 71 975 10
08:30 4 382 5 6 397 43 42 3 0 88 55 286 10 7 358 14 8 28 0 50 893 13
08:45 2 332 5 1 340 16 21 2 0 39 51 276 12 3 342 6 10 31 0 47 768 4
Total 18 1494 22 16 1550 161 137 14 0 312 220 1293 63 18 1594 60 57 114 0 231 3687 34

16:00 6 332 7 8 353 22 16 3 0 41 56 485 16 11 568 20 16 42 0 78 1040 19
16:15 16 311 3 14 344 30 11 6 0 47 51 492 22 9 574 21 11 32 0 64 1029 23
16:30 10 288 13 6 317 22 11 0 0 33 55 397 21 5 478 21 13 37 0 71 899 11
16:45 11 379 8 14 412 28 10 3 0 41 48 470 35 11 564 12 31 41 0 84 1101 25
Total 43 1310 31 42 1426 102 48 12 0 162 210 1844 94 36 2184 74 71 152 0 297 4069 78

17:00 7 323 13 12 355 31 14 2 0 47 64 431 35 7 537 20 22 45 0 87 1026 19
17:15 11 380 15 13 419 23 23 0 0 46 61 449 20 13 543 20 27 44 0 91 1099 26
17:30 3 358 16 6 383 29 12 2 0 43 55 421 15 11 502 12 22 40 0 74 1002 17
17:45 7 398 16 9 430 38 13 1 0 52 68 400 22 11 501 33 21 48 0 102 1085 20
Total 28 1459 60 40 1587 121 62 5 0 188 248 1701 92 42 2083 85 92 177 0 354 4212 82

Grand Total 100 6097 129 113 6439 558 366 46 0 970 855 6054 296 107 7312 289 261 550 0 1100 15821 220
Apprch % 1.6% 94.7% 2.0% 1.8% 57.5% 37.7% 4.7% 0.0% 11.7% 82.8% 4.0% 1.5% 26.3% 23.7% 50.0% 0.0%

Total % 0.6% 38.5% 0.8% 0.7% 40.7% 3.5% 2.3% 0.3% 0.0% 6.1% 5.4% 38.3% 1.9% 0.7% 46.2% 1.8% 1.6% 3.5% 0.0% 7.0% 100.0%

14-7350-009 Mission Boulevard-Fletcher Lane.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

Mission Boulevard
Southbound

Walpert Street
Westbound

Mission Boulevard
Northbound

Fletcher Lane
Eastbound

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com



File Name  :
Date  :

14-7350-009 Mission Boulevard-Fletcher Lane.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:15 to 08:15
Peak Hour For Entire Intersection Begins at 07:15

07:15 1 500 1 3 505 46 29 5 0 80 49 322 8 1 380 19 6 28 0 53 1018
07:30 2 464 4 1 471 44 26 3 0 73 50 306 7 4 367 16 5 25 0 46 957
07:45 5 445 3 7 460 47 32 3 0 82 45 362 23 3 433 19 20 32 0 71 1046
08:00 7 385 7 3 402 57 42 2 0 101 62 391 28 4 485 20 20 23 0 63 1051

Total Volume 15 1794 15 14 1838 194 129 13 0 336 206 1381 66 12 1665 74 51 108 0 233 4072
% App Total 0.8% 97.6% 0.8% 0.8% 57.7% 38.4% 3.9% 0.0% 12.4% 82.9% 4.0% 0.7% 31.8% 21.9% 46.4% 0.0%

PHF .536 .897 .536 .500 .910 .851 .768 .650 .000 .832 .831 .883 .589 .750 .858 .925 .638 .844 .000 .820 .969

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 16:45 to 17:45
Peak Hour For Entire Intersection Begins at 16:45

16:45 11 379 8 14 412 28 10 3 0 41 48 470 35 11 564 12 31 41 0 84 1101
17:00 7 323 13 12 355 31 14 2 0 47 64 431 35 7 537 20 22 45 0 87 1026
17:15 11 380 15 13 419 23 23 0 0 46 61 449 20 13 543 20 27 44 0 91 1099
17:30 3 358 16 6 383 29 12 2 0 43 55 421 15 11 502 12 22 40 0 74 1002

Total Volume 32 1440 52 45 1569 111 59 7 0 177 228 1771 105 42 2146 64 102 170 0 336 4228
% App Total 2.0% 91.8% 3.3% 2.9% 62.7% 33.3% 4.0% 0.0% 10.6% 82.5% 4.9% 2.0% 19.0% 30.4% 50.6% 0.0%

PHF .727 .947 .813 .804 .936 .895 .641 .583 .000 .941 .891 .942 .750 .808 .951 .800 .823 .944 .000 .923 .960

Mission Boulevard
Southbound

PM PEAK 
HOUR

Mission Boulevard
Northbound

AM PEAK 
HOUR

Fletcher Lane
Eastbound

Mission Boulevard
Northbound

Walpert Street
Westbound

Mission Boulevard
Southbound

Fletcher Lane
Eastbound

Walpert Street
Westbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total Ped Total
07:00 0 0 1 3 1 0 0 0 2 0 0 0 0 1 0 0 0 0 2 0 1 8
07:15 0 0 0 1 0 0 0 0 3 0 0 0 0 2 0 0 0 0 1 0 0 7
07:30 0 0 0 3 0 0 1 0 3 1 0 0 0 0 0 1 2 0 1 3 4 7
07:45 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 5
Total 0 0 1 12 1 0 1 0 8 1 0 0 0 3 0 2 2 0 4 4 6 27

08:00 0 0 0 5 0 0 0 0 3 0 0 0 0 1 0 0 2 1 5 3 3 14
08:15 0 0 2 2 2 0 1 0 2 1 0 0 0 1 0 0 0 0 2 0 3 7
08:30 0 0 0 1 0 0 0 0 1 0 0 0 0 2 0 2 0 0 3 2 2 7
08:45 0 0 0 3 0 0 2 0 0 2 0 0 0 1 0 1 2 0 2 3 5 6
Total 0 0 2 11 2 0 3 0 6 3 0 0 0 5 0 3 4 1 12 8 13 34

16:00 0 0 1 0 1 0 2 0 2 2 0 0 0 1 0 0 0 0 2 0 3 5
16:15 0 0 0 1 0 0 0 0 2 0 0 2 0 3 2 0 1 0 4 1 3 10
16:30 0 0 1 2 1 0 0 0 1 0 0 0 0 2 0 1 0 0 0 1 2 5
16:45 0 0 3 5 3 0 1 0 1 1 0 0 0 2 0 1 0 0 0 1 5 8
Total 0 0 5 8 5 0 3 0 6 3 0 2 0 8 2 2 1 0 6 3 13 28

17:00 0 0 2 2 2 0 0 0 3 0 0 0 0 5 0 0 0 0 0 0 2 10
17:15 0 1 1 2 2 0 1 0 3 1 0 0 0 1 0 1 0 0 5 1 4 11
17:30 0 0 0 2 0 0 1 0 2 1 0 1 0 4 1 0 1 0 2 1 3 10
17:45 0 0 0 7 0 0 1 0 2 1 0 0 0 3 0 0 1 0 2 1 2 14
Total 0 1 3 13 4 0 3 0 10 3 0 1 0 13 1 1 2 0 9 3 11 45

Grand Total 0 1 11 44 12 0 10 0 30 10 0 3 0 29 3 8 9 1 31 18 43 134
Apprch % 0.0% 8.3% 91.7% 0.0% 100.0% 0.0% 0.0% 100.0% 0.0% 44.4% 50.0% 5.6%

Total % 0.0% 2.3% 25.6% 27.9% 0.0% 23.3% 0.0% 23.3% 0.0% 7.0% 0.0% 7.0% 18.6% 20.9% 2.3% 41.9% 100.0%

Fletcher Lane
Eastbound

Nothing on Bank 2

Mission Boulevard
Southbound

Walpert Street
Westbound

Mission Boulevard
Northbound

Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-009 Mission Boulevard-Fletcher Lane.ppd
Peds & Bikes on Bank 1



File Name  :
Date  :

Nothing on Bank 2
Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-009 Mission Boulevard-Fletcher Lane.ppd
Peds & Bikes on Bank 1

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 07:15 to 08:15
Peak Hour For Entire Intersection Begins at 07:15

07:15 0 0 0 1 0 0 0 0 3 0 0 0 0 2 0 0 0 0 1 0 0
07:30 0 0 0 3 0 0 1 0 3 1 0 0 0 0 0 1 2 0 1 3 4
07:45 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
08:00 0 0 0 5 0 0 0 0 3 0 0 0 0 1 0 0 2 1 5 3 3

Total Volume 0 0 0 14 0 0 1 0 9 1 0 0 0 3 0 2 4 1 7 7 8
% App Total 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 28.6% 57.1% 14.3%

PHF .000 .000 .000 .000 .000 .250 .000 .250 .000 .000 .000 .000 .500 .500 .250 .583 .500

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 16:45 to 17:45
Peak Hour For Entire Intersection Begins at 16:45

16:45 0 0 3 5 3 0 1 0 1 1 0 0 0 2 0 1 0 0 0 1 5
17:00 0 0 2 2 2 0 0 0 3 0 0 0 0 5 0 0 0 0 0 0 2
17:15 0 1 1 2 2 0 1 0 3 1 0 0 0 1 0 1 0 0 5 1 4
17:30 0 0 0 2 0 0 1 0 2 1 0 1 0 4 1 0 1 0 2 1 3

Total Volume 0 1 6 11 7 0 3 0 9 3 0 1 0 12 1 2 1 0 7 3 14
% App Total 0.0% 14.3% 85.7% 0.0% 100.0% 0.0% 0.0% 100.0% 0.0% 66.7% 33.3% 0.0%

PHF .000 .250 .500 .583 .000 .750 .000 .750 .000 .250 .000 .250 .500 .250 .000 .750 .700

PM PEAK 
HOUR

Mission Boulevard
Southbound

Walpert Street
Westbound

Mission Boulevard
Northbound

Fletcher Lane
Eastbound

AM PEAK 
HOUR

Mission Boulevard
Southbound

Walpert Street
Westbound

Mission Boulevard
Northbound

Fletcher Lane
Eastbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 0 438 364 0 802 0 0 0 0 0 0 0 246 0 246 0 134 11 0 145 1193 0
07:15 0 484 272 0 756 0 0 0 0 0 0 0 355 0 355 0 141 10 0 151 1262 0
07:30 0 472 343 0 815 0 0 0 0 0 0 0 323 0 323 0 155 13 0 168 1306 0
07:45 0 457 337 0 794 0 0 0 0 0 0 0 379 0 379 0 199 25 0 224 1397 0
Total 0 1851 1316 0 3167 0 0 0 0 0 0 0 1303 0 1303 0 629 59 0 688 5158 0

08:00 0 388 326 0 714 0 0 0 0 0 0 0 423 0 423 0 148 8 0 156 1293 0
08:15 0 385 326 0 711 0 0 0 0 0 0 0 368 0 368 0 200 19 0 219 1298 0
08:30 0 394 331 0 725 0 0 0 0 0 0 0 306 0 306 0 182 23 0 205 1236 0
08:45 0 337 305 0 642 0 0 0 0 0 0 0 284 0 284 0 136 13 0 149 1075 0
Total 0 1504 1288 0 2792 0 0 0 0 0 0 0 1381 0 1381 0 666 63 0 729 4902 0

16:00 0 346 218 0 564 0 0 0 0 0 0 0 547 0 547 0 288 14 0 302 1413 0
16:15 0 313 207 0 520 0 0 0 0 0 0 0 485 0 485 0 327 13 0 340 1345 0
16:30 0 340 250 0 590 0 0 0 0 0 0 0 421 0 421 0 371 15 0 386 1397 0
16:45 0 354 224 0 578 0 0 0 0 0 0 0 490 0 490 0 318 16 0 334 1402 0
Total 0 1353 899 0 2252 0 0 0 0 0 0 0 1943 0 1943 0 1304 58 0 1362 5557 0

17:00 0 382 225 0 607 0 0 0 0 0 0 0 485 0 485 0 343 17 0 360 1452 0
17:15 0 377 250 0 627 0 0 0 0 0 0 0 503 0 503 0 341 11 0 352 1482 0
17:30 0 411 251 0 662 0 0 0 0 0 0 0 479 0 479 0 315 14 0 329 1470 0
17:45 0 410 251 0 661 0 0 0 0 0 0 0 429 0 429 0 310 12 0 322 1412 0
Total 0 1580 977 0 2557 0 0 0 0 0 0 0 1896 0 1896 0 1309 54 0 1363 5816 0

Grand Total 0 6288 4480 0 10768 0 0 0 0 0 0 0 6523 0 6523 0 3908 234 0 4142 21433 0
Apprch % 0.0% 58.4% 41.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 94.4% 5.6% 0.0%

Total % 0.0% 29.3% 20.9% 0.0% 50.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 30.4% 0.0% 30.4% 0.0% 18.2% 1.1% 0.0% 19.3% 100.0%

14-7350-008 Mission Boulevard-Jackson Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

Mission Boulevard
Southbound

Foothill Boulevard
Westbound

Mission Boulevard
Northbound

Jackson Street
Eastbound

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com



File Name  :
Date  :

14-7350-008 Mission Boulevard-Jackson Street.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 0 472 343 0 815 0 0 0 0 0 0 0 323 0 323 0 155 13 0 168 1306
07:45 0 457 337 0 794 0 0 0 0 0 0 0 379 0 379 0 199 25 0 224 1397
08:00 0 388 326 0 714 0 0 0 0 0 0 0 423 0 423 0 148 8 0 156 1293
08:15 0 385 326 0 711 0 0 0 0 0 0 0 368 0 368 0 200 19 0 219 1298

Total Volume 0 1702 1332 0 3034 0 0 0 0 0 0 0 1493 0 1493 0 702 65 0 767 5294
% App Total 0.0% 56.1% 43.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 91.5% 8.5% 0.0%

PHF .000 .901 .971 .000 .931 .000 .000 .000 .000 .000 .000 .000 .882 .000 .882 .000 .878 .650 .000 .856 .947

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 0 382 225 0 607 0 0 0 0 0 0 0 485 0 485 0 343 17 0 360 1452
17:15 0 377 250 0 627 0 0 0 0 0 0 0 503 0 503 0 341 11 0 352 1482
17:30 0 411 251 0 662 0 0 0 0 0 0 0 479 0 479 0 315 14 0 329 1470
17:45 0 410 251 0 661 0 0 0 0 0 0 0 429 0 429 0 310 12 0 322 1412

Total Volume 0 1580 977 0 2557 0 0 0 0 0 0 0 1896 0 1896 0 1309 54 0 1363 5816
% App Total 0.0% 61.8% 38.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 96.0% 4.0% 0.0%

PHF .000 .961 .973 .000 .966 .000 .000 .000 .000 .000 .000 .000 .942 .000 .942 .000 .954 .794 .000 .947 .981

Mission Boulevard
Southbound

PM PEAK 
HOUR

Mission Boulevard
Northbound

AM PEAK 
HOUR

Jackson Street
Eastbound

Mission Boulevard
Northbound

Foothill Boulevard
Westbound

Mission Boulevard
Southbound

Jackson Street
Eastbound

Foothill Boulevard
Westbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total Ped Total
07:00 0 0 0 0 0 0 0 0 1 0 1 0 0 5 1 0 0 0 0 0 1 6
07:15 0 0 0 0 0 0 0 0 1 0 0 0 0 3 0 0 0 1 0 1 1 4
07:30 0 0 1 0 1 0 0 0 1 0 0 0 1 7 1 0 0 0 0 0 2 8
07:45 0 1 0 0 1 0 1 0 0 1 1 0 0 17 1 0 0 0 0 0 3 17
Total 0 1 1 0 2 0 1 0 3 1 2 0 1 32 3 0 0 1 0 1 7 35

08:00 0 0 0 0 0 0 0 0 2 0 0 0 1 14 1 0 0 1 0 1 2 16
08:15 0 1 0 0 1 0 0 0 2 0 0 0 0 5 0 0 1 0 0 1 2 7
08:30 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 6
08:45 0 0 0 0 0 1 0 0 0 1 0 0 0 9 0 0 0 0 0 0 1 9
Total 0 1 0 0 1 1 0 0 4 1 0 0 1 34 1 0 1 1 0 2 5 38

16:00 0 0 0 0 0 0 0 0 2 0 1 0 0 9 1 0 0 0 0 0 1 11
16:15 0 0 0 0 0 0 0 0 1 0 0 0 1 4 1 0 0 1 0 1 2 5
16:30 0 0 0 0 0 0 0 0 0 0 1 0 2 2 3 0 0 0 0 0 3 2
16:45 0 2 0 0 2 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 2 11
Total 0 2 0 0 2 0 0 0 3 0 2 0 3 26 5 0 0 1 0 1 8 29

17:00 0 0 0 0 0 0 1 0 4 1 0 0 1 11 1 0 0 1 0 1 3 15
17:15 0 0 0 0 0 1 0 0 1 1 0 1 0 1 1 0 0 1 0 1 3 2
17:30 0 0 0 0 0 1 0 0 5 1 0 0 0 2 0 0 1 0 0 1 2 7
17:45 0 0 0 0 0 0 0 0 1 0 0 1 0 7 1 0 0 0 0 0 1 8
Total 0 0 0 0 0 2 1 0 11 3 0 2 1 21 3 0 1 2 0 3 9 32

Grand Total 0 4 1 0 5 3 2 0 21 5 4 2 6 113 12 0 2 5 0 7 29 134
Apprch % 0.0% 80.0% 20.0% 60.0% 40.0% 0.0% 33.3% 16.7% 50.0% 0.0% 28.6% 71.4%

Total % 0.0% 13.8% 3.4% 17.2% 10.3% 6.9% 0.0% 17.2% 13.8% 6.9% 20.7% 41.4% 0.0% 6.9% 17.2% 24.1% 100.0%

Jackson Street
Eastbound

Nothing on Bank 2

Mission Boulevard
Southbound

Foothill Boulevard
Westbound

Mission Boulevard
Northbound

Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-008 Mission Boulevard-Jackson Street.ppd
Peds & Bikes on Bank 1



File Name  :
Date  :

Nothing on Bank 2
Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-008 Mission Boulevard-Jackson Street.ppd
Peds & Bikes on Bank 1

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 0 0 1 0 1 0 0 0 1 0 0 0 1 7 1 0 0 0 0 0 2
07:45 0 1 0 0 1 0 1 0 0 1 1 0 0 17 1 0 0 0 0 0 3
08:00 0 0 0 0 0 0 0 0 2 0 0 0 1 14 1 0 0 1 0 1 2
08:15 0 1 0 0 1 0 0 0 2 0 0 0 0 5 0 0 1 0 0 1 2

Total Volume 0 2 1 0 3 0 1 0 5 1 1 0 2 43 3 0 1 1 0 2 9
% App Total 0.0% 66.7% 33.3% 0.0% 100.0% 0.0% 33.3% 0.0% 66.7% 0.0% 50.0% 50.0%

PHF .000 .500 .250 .750 .000 .250 .000 .250 .250 .000 .500 .750 .000 .250 .250 .500 .750

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 0 0 0 0 0 0 1 0 4 1 0 0 1 11 1 0 0 1 0 1 3
17:15 0 0 0 0 0 1 0 0 1 1 0 1 0 1 1 0 0 1 0 1 3
17:30 0 0 0 0 0 1 0 0 5 1 0 0 0 2 0 0 1 0 0 1 2
17:45 0 0 0 0 0 0 0 0 1 0 0 1 0 7 1 0 0 0 0 0 1

Total Volume 0 0 0 0 0 2 1 0 11 3 0 2 1 21 3 0 1 2 0 3 9
% App Total 0.0% 0.0% 0.0% 66.7% 33.3% 0.0% 0.0% 66.7% 33.3% 0.0% 33.3% 66.7%

PHF .000 .000 .000 .000 .500 .250 .000 .750 .000 .500 .250 .750 .000 .250 .500 .750 .750

PM PEAK 
HOUR

Mission Boulevard
Southbound

Foothill Boulevard
Westbound

Mission Boulevard
Northbound

Jackson Street
Eastbound

AM PEAK 
HOUR

Mission Boulevard
Southbound

Foothill Boulevard
Westbound

Mission Boulevard
Northbound

Jackson Street
Eastbound



14‐7350‐008 Hayward
Pedestrians Crossing the Northbound Right Turn Lanes

Pedestrians

5/22/2014 7:00 8

5/22/2014 7:15 6

5/22/2014 7:30 6

5/22/2014 7:45 20

5/22/2014 8:00 11

5/22/2014 8:15 8

5/22/2014 8:30 6

5/22/2014 8:45 9

5/22/2014 16:00 10

5/22/2014 16:15 3

5/22/2014 16:30 1

5/22/2014 16:45 11

5/22/2014 17:00 12

5/22/2014 17:15 0

5/22/2014 17:30 5

5/22/2014 17:45 6



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 19 193 7 0 219 154 16 37 0 207 2 90 52 0 144 17 9 1 0 27 597 0
07:15 22 247 22 0 291 155 19 50 0 224 6 112 78 0 196 16 13 3 0 32 743 0
07:30 22 269 14 0 305 164 25 53 0 242 4 160 65 0 229 28 25 4 0 57 833 0
07:45 26 271 19 0 316 170 33 40 0 243 2 124 70 0 196 17 27 2 0 46 801 0
Total 89 980 62 0 1131 643 93 180 0 916 14 486 265 0 765 78 74 10 0 162 2974 0

08:00 37 276 29 0 342 180 23 49 0 252 0 91 62 0 153 15 29 1 0 45 792 0
08:15 27 217 8 0 252 139 15 48 0 202 3 122 70 0 195 19 24 1 0 44 693 0
08:30 27 239 22 0 288 156 25 30 0 211 1 93 69 0 163 19 13 1 0 33 695 0
08:45 30 211 20 0 261 102 14 35 0 151 4 85 46 0 135 17 12 1 0 30 577 0
Total 121 943 79 0 1143 577 77 162 0 816 8 391 247 0 646 70 78 4 0 152 2757 0

16:00 68 190 42 0 300 77 17 51 0 145 7 197 168 0 372 24 19 3 0 46 863 0
16:15 67 198 33 0 298 93 35 50 0 178 6 146 142 0 294 37 36 6 0 79 849 0
16:30 70 173 40 0 283 86 24 48 0 158 7 218 173 0 398 29 27 5 0 61 900 0
16:45 64 190 38 0 292 112 32 43 0 187 2 215 157 0 374 28 24 1 0 53 906 0
Total 269 751 153 0 1173 368 108 192 0 668 22 776 640 0 1438 118 106 15 0 239 3518 0

17:00 78 194 42 0 314 102 35 42 0 179 4 216 160 0 380 30 35 4 0 69 942 0
17:15 66 219 26 0 311 122 44 41 0 207 3 220 160 0 383 26 36 1 0 63 964 0
17:30 75 229 40 0 344 104 32 41 0 177 5 167 150 0 322 21 41 1 0 63 906 0
17:45 80 194 39 0 313 89 25 53 0 167 6 232 166 0 404 19 35 0 0 54 938 0
Total 299 836 147 0 1282 417 136 177 0 730 18 835 636 0 1489 96 147 6 0 249 3750 0

Grand Total 778 3510 441 0 4729 2005 414 711 0 3130 62 2488 1788 0 4338 362 405 35 0 802 12999 0
Apprch % 16.5% 74.2% 9.3% 0.0% 64.1% 13.2% 22.7% 0.0% 1.4% 57.4% 41.2% 0.0% 45.1% 50.5% 4.4% 0.0%

Total % 6.0% 27.0% 3.4% 0.0% 36.4% 15.4% 3.2% 5.5% 0.0% 24.1% 0.5% 19.1% 13.8% 0.0% 33.4% 2.8% 3.1% 0.3% 0.0% 6.2% 100.0%

14-7350-012 Redwood Road-Grove Way.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

Redwood Road
Southbound

Grove Way
Westbound

A Street
Northbound

Grove Way
Eastbound

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com



File Name  :
Date  :

14-7350-012 Redwood Road-Grove Way.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

5/22/2014

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Peds & Bikes on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:15 to 08:15
Peak Hour For Entire Intersection Begins at 07:15

07:15 22 247 22 0 291 155 19 50 0 224 6 112 78 0 196 16 13 3 0 32 743
07:30 22 269 14 0 305 164 25 53 0 242 4 160 65 0 229 28 25 4 0 57 833
07:45 26 271 19 0 316 170 33 40 0 243 2 124 70 0 196 17 27 2 0 46 801
08:00 37 276 29 0 342 180 23 49 0 252 0 91 62 0 153 15 29 1 0 45 792

Total Volume 107 1063 84 0 1254 669 100 192 0 961 12 487 275 0 774 76 94 10 0 180 3169
% App Total 8.5% 84.8% 6.7% 0.0% 69.6% 10.4% 20.0% 0.0% 1.6% 62.9% 35.5% 0.0% 42.2% 52.2% 5.6% 0.0%

PHF .723 .963 .724 .000 .917 .929 .758 .906 .000 .953 .500 .761 .881 .000 .845 .679 .810 .625 .000 .789 .951

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 78 194 42 0 314 102 35 42 0 179 4 216 160 0 380 30 35 4 0 69 942
17:15 66 219 26 0 311 122 44 41 0 207 3 220 160 0 383 26 36 1 0 63 964
17:30 75 229 40 0 344 104 32 41 0 177 5 167 150 0 322 21 41 1 0 63 906
17:45 80 194 39 0 313 89 25 53 0 167 6 232 166 0 404 19 35 0 0 54 938

Total Volume 299 836 147 0 1282 417 136 177 0 730 18 835 636 0 1489 96 147 6 0 249 3750
% App Total 23.3% 65.2% 11.5% 0.0% 57.1% 18.6% 24.2% 0.0% 1.2% 56.1% 42.7% 0.0% 38.6% 59.0% 2.4% 0.0%

PHF .934 .913 .875 .000 .932 .855 .773 .835 .000 .882 .750 .900 .958 .000 .921 .800 .896 .375 .000 .902 .973

Redwood Road
Southbound

PM PEAK 
HOUR

A Street
Northbound

AM PEAK 
HOUR

Grove Way
Eastbound

A Street
Northbound

Grove Way
Westbound

Redwood Road
Southbound

Grove Way
Eastbound

Grove Way
Westbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total Ped Total
07:00 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 0 0 0 1 0 0 5
07:15 0 0 1 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 1 2
07:30 0 0 0 2 0 1 0 0 0 1 0 1 0 2 1 1 0 0 5 1 3 9
07:45 0 0 1 3 1 0 0 0 0 0 0 1 0 0 1 0 1 0 3 1 3 6
Total 0 0 2 6 2 1 0 0 2 1 0 2 0 5 2 1 1 0 9 2 7 22

08:00 0 0 0 2 0 0 0 0 0 0 0 1 0 1 1 0 0 0 1 0 1 4
08:15 0 1 0 2 1 0 0 0 3 0 0 1 0 0 1 0 0 0 1 0 2 6
08:30 0 2 0 3 2 0 0 0 4 0 0 0 0 0 0 0 0 0 1 0 2 8
08:45 0 1 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 2 2
Total 0 4 0 7 4 0 0 0 7 0 0 2 1 2 3 0 0 0 4 0 7 20

16:00 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 0 4 0 1 5
16:15 0 0 0 5 0 0 0 0 1 0 0 0 1 1 1 0 0 0 3 0 1 10
16:30 0 0 0 4 0 0 0 0 3 0 0 0 1 2 1 0 0 0 3 0 1 12
16:45 0 0 0 1 0 1 0 0 0 1 1 0 0 1 1 0 0 0 0 0 2 2
Total 0 0 0 10 0 2 0 0 4 2 1 0 2 5 3 0 0 0 10 0 5 29

17:00 0 2 0 2 2 0 0 0 1 0 0 1 0 3 1 0 0 0 12 0 3 18
17:15 0 2 0 0 2 0 0 0 5 0 0 1 0 4 1 0 0 0 5 0 3 14
17:30 0 0 0 1 0 0 0 0 5 0 0 0 0 1 0 0 0 0 2 0 0 9
17:45 0 2 1 4 3 0 1 0 4 1 0 0 0 1 0 0 0 0 9 0 4 18
Total 0 6 1 7 7 0 1 0 15 1 0 2 0 9 2 0 0 0 28 0 10 59

Grand Total 0 10 3 30 13 3 1 0 28 4 1 6 3 21 10 1 1 0 51 2 29 130
Apprch % 0.0% 76.9% 23.1% 75.0% 25.0% 0.0% 10.0% 60.0% 30.0% 50.0% 50.0% 0.0%

Total % 0.0% 34.5% 10.3% 44.8% 10.3% 3.4% 0.0% 13.8% 3.4% 20.7% 10.3% 34.5% 3.4% 3.4% 0.0% 6.9% 100.0%

Grove Way
Eastbound

Nothing on Bank 2

Redwood Road
Southbound

Grove Way
Westbound

A Street
Northbound

Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-012 Redwood Road-Grove Way.ppd
Peds & Bikes on Bank 1



File Name  :
Date  :

Nothing on Bank 2
Bank 1 Count = Peds & Bikes

5/22/2014

ALL TRAFFIC DATA
City of Hayward (916) 771-8700
All Vehicles on Unshifted orders@atdtraffic.com 14-7350-012 Redwood Road-Grove Way.ppd
Peds & Bikes on Bank 1

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 07:15 to 08:15
Peak Hour For Entire Intersection Begins at 07:15

07:15 0 0 1 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 1
07:30 0 0 0 2 0 1 0 0 0 1 0 1 0 2 1 1 0 0 5 1 3
07:45 0 0 1 3 1 0 0 0 0 0 0 1 0 0 1 0 1 0 3 1 3
08:00 0 0 0 2 0 0 0 0 0 0 0 1 0 1 1 0 0 0 1 0 1

Total Volume 0 0 2 7 2 1 0 0 2 1 0 3 0 3 3 1 1 0 9 2 8
% App Total 0.0% 0.0% 100.0% 100.0% 0.0% 0.0% 0.0% 100.0% 0.0% 50.0% 50.0% 0.0%

PHF .000 .000 .500 .500 .250 .000 .000 .250 .000 .750 .000 .750 .250 .250 .000 .500 .667

START TIME LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL LEFT THRU RIGHT PEDS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 0 2 0 2 2 0 0 0 1 0 0 1 0 3 1 0 0 0 12 0 3
17:15 0 2 0 0 2 0 0 0 5 0 0 1 0 4 1 0 0 0 5 0 3
17:30 0 0 0 1 0 0 0 0 5 0 0 0 0 1 0 0 0 0 2 0 0
17:45 0 2 1 4 3 0 1 0 4 1 0 0 0 1 0 0 0 0 9 0 4

Total Volume 0 6 1 7 7 0 1 0 15 1 0 2 0 9 2 0 0 0 28 0 10
% App Total 0.0% 85.7% 14.3% 0.0% 100.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0%

PHF .000 .750 .250 .583 .000 .250 .000 .250 .000 .500 .000 .500 .000 .000 .000 .000 .625

PM PEAK 
HOUR

Redwood Road
Southbound

Grove Way
Westbound

A Street
Northbound

Grove Way
Eastbound

AM PEAK 
HOUR

Redwood Road
Southbound

Grove Way
Westbound

A Street
Northbound

Grove Way
Eastbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 0 3 5 0 8 10 6 2 0 18 66 12 15 0 93 3 1 39 0 43 162 0
07:15 1 6 3 0 10 16 6 2 0 24 81 15 13 0 109 2 2 40 0 44 187 0
07:30 0 13 6 0 19 17 4 0 0 21 84 21 20 0 125 4 2 79 0 85 250 0
07:45 0 13 1 0 14 20 9 1 0 30 89 24 16 0 129 5 2 114 0 121 294 0
Total 1 35 15 0 51 63 25 5 0 93 320 72 64 0 456 14 7 272 0 293 893 0

08:00 1 16 4 0 21 12 6 0 0 18 83 34 9 0 126 3 0 90 0 93 258 0
08:15 0 24 7 0 31 19 5 2 0 26 82 44 21 0 147 9 5 79 0 93 297 0
08:30 1 16 10 0 27 8 3 0 0 11 79 34 10 0 123 7 5 74 0 86 247 0
08:45 0 24 8 0 32 5 4 0 0 9 50 36 4 0 90 9 2 59 0 70 201 0
Total 2 80 29 0 111 44 18 2 0 64 294 148 44 0 486 28 12 302 0 342 1003 0

16:00 0 38 14 0 52 13 2 1 0 16 58 32 16 0 106 11 4 90 0 105 279 0
16:15 1 41 13 0 55 12 6 0 0 18 65 30 10 0 105 11 5 103 0 119 297 0
16:30 3 31 10 0 44 23 1 4 0 28 75 18 15 0 108 12 2 104 0 118 298 0
16:45 1 42 11 0 54 12 0 0 0 12 54 29 17 0 100 7 9 100 0 116 282 0
Total 5 152 48 0 205 60 9 5 0 74 252 109 58 0 419 41 20 397 0 458 1156 0

17:00 1 52 14 0 67 13 6 0 0 19 63 25 20 0 108 12 9 107 0 128 322 0
17:15 0 39 15 0 54 20 8 1 0 29 74 30 11 0 115 11 11 135 0 157 355 0
17:30 0 52 18 0 70 19 6 2 0 27 85 28 22 0 135 13 11 114 0 138 370 0
17:45 0 36 11 0 47 11 3 2 0 16 84 30 14 0 128 6 10 100 0 116 307 0
Total 1 179 58 0 238 63 23 5 0 91 306 113 67 0 486 42 41 456 0 539 1354 0

Grand Total 9 446 150 0 605 230 75 17 0 322 1172 442 233 0 1847 125 80 1427 0 1632 4406 0
Apprch % 1.5% 73.7% 24.8% 0.0% 71.4% 23.3% 5.3% 0.0% 63.5% 23.9% 12.6% 0.0% 7.7% 4.9% 87.4% 0.0%

Total % 0.2% 10.1% 3.4% 0.0% 13.7% 5.2% 1.7% 0.4% 0.0% 7.3% 26.6% 10.0% 5.3% 0.0% 41.9% 2.8% 1.8% 32.4% 0.0% 37.0% 100.0%

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Nothing on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

City Center Drive
Eastbound

City Center Drive
Westbound

2nd Street
Northbound

15-7108-003 2nd Street-City Center Drive.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

2/4/2015

2nd Street
Southbound



File Name  :
Date  :

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Nothing on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com 15-7108-003 2nd Street-City Center Drive.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

2/4/2015

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 0 13 6 0 19 17 4 0 0 21 84 21 20 0 125 4 2 79 0 85 250
07:45 0 13 1 0 14 20 9 1 0 30 89 24 16 0 129 5 2 114 0 121 294
08:00 1 16 4 0 21 12 6 0 0 18 83 34 9 0 126 3 0 90 0 93 258
08:15 0 24 7 0 31 19 5 2 0 26 82 44 21 0 147 9 5 79 0 93 297

Total Volume 1 66 18 0 85 68 24 3 0 95 338 123 66 0 527 21 9 362 0 392 1099
% App Total 1.2% 77.6% 21.2% 0.0% 71.6% 25.3% 3.2% 0.0% 64.1% 23.3% 12.5% 0.0% 5.4% 2.3% 92.3% 0.0%

PHF .250 .688 .643 .000 .685 .850 .667 .375 .000 .792 .949 .699 .786 .000 .896 .583 .450 .794 .000 .810 .925

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 1 52 14 0 67 13 6 0 0 19 63 25 20 0 108 12 9 107 0 128 322
17:15 0 39 15 0 54 20 8 1 0 29 74 30 11 0 115 11 11 135 0 157 355
17:30 0 52 18 0 70 19 6 2 0 27 85 28 22 0 135 13 11 114 0 138 370
17:45 0 36 11 0 47 11 3 2 0 16 84 30 14 0 128 6 10 100 0 116 307

Total Volume 1 179 58 0 238 63 23 5 0 91 306 113 67 0 486 42 41 456 0 539 1354
% App Total 0.4% 75.2% 24.4% 0.0% 69.2% 25.3% 5.5% 0.0% 63.0% 23.3% 13.8% 0.0% 7.8% 7.6% 84.6% 0.0%

PHF .250 .861 .806 .000 .850 .788 .719 .625 .000 .784 .900 .942 .761 .000 .900 .808 .932 .844 .000 .858 .915

City Center Drive
Eastbound

2nd Street
Northbound

City Center Drive
Westbound

2nd Street
Southbound

City Center Drive
Eastbound

City Center Drive
Westbound

2nd Street
Northbound

AM PEAK 
HOUR

2nd Street
Southbound

PM PEAK 
HOUR



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 38 343 76 0 457 4 6 71 0 81 0 275 3 0 278 6 3 1 0 10 826 0
07:15 39 374 78 0 491 3 8 76 0 87 2 369 4 0 375 4 3 0 0 7 960 0
07:30 70 351 62 1 484 3 7 88 0 98 0 384 5 0 389 6 8 0 0 14 985 1
07:45 115 347 72 6 540 2 11 83 0 96 1 368 4 1 374 5 6 0 0 11 1021 7
Total 262 1415 288 7 1972 12 32 318 0 362 3 1396 16 1 1416 21 20 1 0 42 3792 8

08:00 80 340 69 6 495 3 9 83 0 95 1 328 1 0 330 5 8 0 0 13 933 6
08:15 79 336 69 2 486 4 8 87 0 99 1 331 9 0 341 7 8 0 0 15 941 2
08:30 69 360 64 1 494 6 9 73 0 88 8 316 9 0 333 8 10 0 0 18 933 1
08:45 59 301 52 3 415 7 8 48 0 63 1 262 3 1 267 8 6 0 0 14 759 4
Total 287 1337 254 12 1890 20 34 291 0 345 11 1237 22 1 1271 28 32 0 0 60 3566 13

16:00 78 186 32 7 303 13 6 56 0 75 6 499 9 0 514 25 24 1 0 50 942 7
16:15 82 206 27 3 318 11 11 55 0 77 7 543 12 3 565 26 21 2 0 49 1009 6
16:30 90 225 24 3 342 14 6 72 0 92 3 454 16 2 475 17 18 1 0 36 945 5
16:45 88 244 29 6 367 6 10 52 0 68 4 486 12 2 504 14 24 4 0 42 981 8
Total 338 861 112 19 1330 44 33 235 0 312 20 1982 49 7 2058 82 87 8 0 177 3877 26

17:00 86 228 36 2 352 9 10 55 0 74 3 527 11 1 542 16 22 2 0 40 1008 3
17:15 110 235 35 6 386 15 7 81 0 103 1 440 13 1 455 25 29 1 0 55 999 7
17:30 96 255 29 2 382 14 9 77 0 100 0 437 19 3 459 17 25 3 0 45 986 5
17:45 72 216 40 7 335 5 17 80 0 102 9 511 12 6 538 19 35 0 0 54 1029 13
Total 364 934 140 17 1455 43 43 293 0 379 13 1915 55 11 1994 77 111 6 0 194 4022 28

Grand Total 1251 4547 794 55 6647 119 142 1137 0 1398 47 6530 142 20 6739 208 250 15 0 473 15257 75
Apprch % 18.8% 68.4% 11.9% 0.8% 8.5% 10.2% 81.3% 0.0% 0.7% 96.9% 2.1% 0.3% 44.0% 52.9% 3.2% 0.0%

Total % 8.2% 29.8% 5.2% 0.4% 43.6% 0.8% 0.9% 7.5% 0.0% 9.2% 0.3% 42.8% 0.9% 0.1% 44.2% 1.4% 1.6% 0.1% 0.0% 3.1% 100.0%

15-7108-002 Foothill Boulevard-City Center Drive.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

2/4/2015

Foothill Boulevard
Southbound

City Center Drive
Westbound

Foothill Boulevard
Northbound

City Center Drive
Eastbound

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Nothing on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com



File Name  :
Date  :

15-7108-002 Foothill Boulevard-City Center Drive.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

2/4/2015

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Nothing on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:15 to 08:15
Peak Hour For Entire Intersection Begins at 07:15

07:15 39 374 78 0 491 3 8 76 0 87 2 369 4 0 375 4 3 0 0 7 960
07:30 70 351 62 1 484 3 7 88 0 98 0 384 5 0 389 6 8 0 0 14 985
07:45 115 347 72 6 540 2 11 83 0 96 1 368 4 1 374 5 6 0 0 11 1021
08:00 80 340 69 6 495 3 9 83 0 95 1 328 1 0 330 5 8 0 0 13 933

Total Volume 304 1412 281 13 2010 11 35 330 0 376 4 1449 14 1 1468 20 25 0 0 45 3899
% App Total 15.1% 70.2% 14.0% 0.6% 2.9% 9.3% 87.8% 0.0% 0.3% 98.7% 1.0% 0.1% 44.4% 55.6% 0.0% 0.0%

PHF .661 .944 .901 .542 .931 .917 .795 .938 .000 .959 .500 .943 .700 .250 .943 .833 .781 .000 .000 .804 .955

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 86 228 36 2 352 9 10 55 0 74 3 527 11 1 542 16 22 2 0 40 1008
17:15 110 235 35 6 386 15 7 81 0 103 1 440 13 1 455 25 29 1 0 55 999
17:30 96 255 29 2 382 14 9 77 0 100 0 437 19 3 459 17 25 3 0 45 986
17:45 72 216 40 7 335 5 17 80 0 102 9 511 12 6 538 19 35 0 0 54 1029

Total Volume 364 934 140 17 1455 43 43 293 0 379 13 1915 55 11 1994 77 111 6 0 194 4022
% App Total 25.0% 64.2% 9.6% 1.2% 11.3% 11.3% 77.3% 0.0% 0.7% 96.0% 2.8% 0.6% 39.7% 57.2% 3.1% 0.0%

PHF .827 .916 .875 .607 .942 .717 .632 .904 .000 .920 .361 .908 .724 .458 .920 .770 .793 .500 .000 .882 .977

Foothill Boulevard
Southbound

PM PEAK 
HOUR

Foothill Boulevard
Northbound

AM PEAK 
HOUR

City Center Drive
Eastbound

Foothill Boulevard
Northbound

City Center Drive
Westbound

Foothill Boulevard
Southbound

City Center Drive
Eastbound

City Center Drive
Westbound



File Name  :
Date  :

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total Uturn Total
07:00 37 1 4 0 42 1 5 82 0 88 0 0 0 0 0 5 6 0 1 12 142 1
07:15 50 1 2 0 53 0 5 86 0 91 0 0 0 0 0 7 5 0 0 12 156 0
07:30 48 2 6 0 56 1 2 98 0 101 0 1 0 0 1 12 9 0 0 21 179 0
07:45 55 2 2 0 59 1 6 77 0 84 0 1 3 0 4 5 5 0 0 10 157 0
Total 190 6 14 0 210 3 18 343 0 364 0 2 3 0 5 29 25 0 1 55 634 1

08:00 66 2 2 0 70 1 10 83 0 94 0 2 0 0 2 6 11 0 0 17 183 0
08:15 43 0 4 0 47 2 6 103 0 111 0 0 1 0 1 5 6 1 0 12 171 0
08:30 44 1 4 0 49 0 5 85 0 90 0 0 0 0 0 1 6 0 0 7 146 0
08:45 37 1 7 0 45 1 4 68 0 73 1 0 0 0 1 5 7 0 0 12 131 0
Total 190 4 17 0 211 4 25 339 0 368 1 2 1 0 4 17 30 1 0 48 631 0

16:00 55 3 2 0 60 8 10 90 0 108 0 11 5 0 16 3 5 0 0 8 192 0
16:15 73 8 4 0 85 10 6 68 0 84 1 1 4 0 6 8 5 0 0 13 188 0
16:30 60 5 5 0 70 5 10 59 0 74 0 7 5 0 12 4 1 0 0 5 161 0
16:45 78 5 7 0 90 2 6 68 0 76 0 6 4 0 10 3 1 0 1 5 181 1
Total 266 21 18 0 305 25 32 285 0 342 1 25 18 0 44 18 12 0 1 31 722 1

17:00 72 8 7 0 87 5 5 63 0 73 1 10 4 0 15 4 5 0 0 9 184 0
17:15 69 7 4 0 80 1 3 64 0 68 1 3 7 0 11 4 7 0 0 11 170 0
17:30 92 7 7 0 106 5 7 82 0 94 0 4 7 0 11 2 4 0 0 6 217 0
17:45 91 5 7 0 103 3 9 83 0 95 1 7 1 0 9 0 5 1 0 6 213 0
Total 324 27 25 0 376 14 24 292 0 330 3 24 19 0 46 10 21 1 0 32 784 0

Grand Total 970 58 74 0 1102 46 99 1259 0 1404 5 53 41 0 99 74 88 2 2 166 2771 2
Apprch % 88.0% 5.3% 6.7% 0.0% 3.3% 7.1% 89.7% 0.0% 5.1% 53.5% 41.4% 0.0% 44.6% 53.0% 1.2% 1.2%

Total % 35.0% 2.1% 2.7% 0.0% 39.8% 1.7% 3.6% 45.4% 0.0% 50.7% 0.2% 1.9% 1.5% 0.0% 3.6% 2.7% 3.2% 0.1% 0.1% 6.0% 100.0%

15-7108-001 Watkins Street-Fletcher Lane.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

2/4/2015

Watkins Street
Southbound

Fletcher Lane
Westbound

Watkins Street
Northbound

Fletcher Lane
Eastbound

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Nothing on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com



File Name  :
Date  :

15-7108-001 Watkins Street-Fletcher Lane.ppd

Unshifted Count = All Vehicles
Nothing on Bank 2

2/4/2015

ALL TRAFFIC DATA
City of Hayward
All Vehicles on Unshifted
Nothing on Bank 1

ALL TRAFFIC DATA
(916) 771-8700

orders@atdtraffic.com

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 07:30 to 08:30
Peak Hour For Entire Intersection Begins at 07:30

07:30 48 2 6 0 56 1 2 98 0 101 0 1 0 0 1 12 9 0 0 21 179
07:45 55 2 2 0 59 1 6 77 0 84 0 1 3 0 4 5 5 0 0 10 157
08:00 66 2 2 0 70 1 10 83 0 94 0 2 0 0 2 6 11 0 0 17 183
08:15 43 0 4 0 47 2 6 103 0 111 0 0 1 0 1 5 6 1 0 12 171

Total Volume 212 6 14 0 232 5 24 361 0 390 0 4 4 0 8 28 31 1 0 60 690
% App Total 91.4% 2.6% 6.0% 0.0% 1.3% 6.2% 92.6% 0.0% 0.0% 50.0% 50.0% 0.0% 46.7% 51.7% 1.7% 0.0%

PHF .803 .750 .583 .000 .829 .625 .600 .876 .000 .878 .000 .500 .333 .000 .500 .583 .705 .250 .000 .714 .943

START TIME LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL LEFT THRU RIGHT UTURNS APP.TOTAL Total
Peak Hour Analysis From 17:00 to 18:00
Peak Hour For Entire Intersection Begins at 17:00

17:00 72 8 7 0 87 5 5 63 0 73 1 10 4 0 15 4 5 0 0 9 184
17:15 69 7 4 0 80 1 3 64 0 68 1 3 7 0 11 4 7 0 0 11 170
17:30 92 7 7 0 106 5 7 82 0 94 0 4 7 0 11 2 4 0 0 6 217
17:45 91 5 7 0 103 3 9 83 0 95 1 7 1 0 9 0 5 1 0 6 213

Total Volume 324 27 25 0 376 14 24 292 0 330 3 24 19 0 46 10 21 1 0 32 784
% App Total 86.2% 7.2% 6.6% 0.0% 4.2% 7.3% 88.5% 0.0% 6.5% 52.2% 41.3% 0.0% 31.3% 65.6% 3.1% 0.0%

PHF .880 .844 .893 .000 .887 .700 .667 .880 .000 .868 .750 .600 .679 .000 .767 .625 .750 .250 .000 .727 .903

Watkins Street
Southbound

PM PEAK 
HOUR

Watkins Street
Northbound

AM PEAK 
HOUR

Fletcher Lane
Eastbound

Watkins Street
Northbound

Fletcher Lane
Westbound

Watkins Street
Southbound

Fletcher Lane
Eastbound

Fletcher Lane
Westbound



 

 

 

Appendix C – Level of Service Worksheets:  Existing Conditions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HCM Signalized Intersection Capacity Analysis
1: 2nd St & A St 8/17/2015

 Existing AM Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 441 5 367 1226 79 118 363 159 72 308 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.91 0.91 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.99 0.85 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3533 3433 3502 1770 3366 1411 1770 3491
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3533 3433 3502 1770 3366 1411 1770 3491
Peak-hour factor, PHF 0.93 0.93 0.93 0.94 0.94 0.94 0.87 0.87 0.87 0.88 0.88 0.88
Adj. Flow (vph) 11 474 5 390 1304 84 136 417 183 82 350 31
RTOR Reduction (vph) 0 1 0 0 4 0 0 2 121 0 6 0
Lane Group Flow (vph) 11 478 0 390 1384 0 136 433 44 82 375 0
Confl. Peds. (#/hr) 5 6 6 3
Confl. Bikes (#/hr) 5 1
Turn Type Prot NA Prot NA Prot NA Perm Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 6
Actuated Green, G (s) 1.3 39.3 14.9 52.7 10.8 28.4 28.4 7.4 25.0
Effective Green, g (s) 1.3 39.3 14.9 52.7 10.8 28.4 28.4 7.4 25.0
Actuated g/C Ratio 0.01 0.37 0.14 0.50 0.10 0.27 0.27 0.07 0.24
Clearance Time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 21 1309 482 1741 180 901 378 123 823
v/s Ratio Prot 0.01 0.14 c0.11 c0.40 c0.08 c0.13 0.05 0.11
v/s Ratio Perm 0.03
v/c Ratio 0.52 0.37 0.81 0.79 0.76 0.48 0.12 0.67 0.46
Uniform Delay, d1 52.0 24.3 44.2 22.2 46.3 32.6 29.3 48.1 34.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.4 0.2 9.2 2.7 14.7 1.8 0.6 10.1 1.8
Delay (s) 62.5 24.5 53.3 24.9 61.0 34.4 30.0 58.2 36.5
Level of Service E C D C E C C E D
Approach Delay (s) 25.4 31.1 38.3 40.3
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 33.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 106.0 Sum of lost time (s) 16.2
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 100 8 179 588 32 121 606 267 24 485 146
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Lane Util. Factor 0.95 0.91 0.91 1.00 0.91 0.91 1.00 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.99 1.00 0.99 0.85 1.00 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3476 1610 3354 1770 3367 1423 1770 3373 1411
Flt Permitted 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3476 1610 3354 1770 3367 1423 1770 3373 1411
Peak-hour factor, PHF 0.82 0.82 0.82 0.93 0.93 0.93 0.88 0.88 0.88 0.85 0.85 0.85
Adj. Flow (vph) 16 122 10 192 632 34 138 689 303 28 571 172
RTOR Reduction (vph) 0 4 0 0 2 0 0 1 48 0 1 78
Lane Group Flow (vph) 0 144 0 173 683 0 138 718 225 28 587 77
Confl. Peds. (#/hr) 5 13
Confl. Bikes (#/hr) 2 2 1 1
Turn Type Split NA Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 6 2
Actuated Green, G (s) 11.9 46.4 46.4 16.5 78.7 78.7 5.5 67.7 67.7
Effective Green, g (s) 11.9 46.4 46.4 16.5 78.7 78.7 5.5 67.7 67.7
Actuated g/C Ratio 0.08 0.30 0.30 0.11 0.50 0.50 0.04 0.43 0.43
Clearance Time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 263 475 991 186 1687 713 62 1454 608
v/s Ratio Prot c0.04 0.11 c0.20 c0.08 c0.21 0.02 0.17
v/s Ratio Perm 0.16 0.05
v/c Ratio 0.55 0.36 0.69 0.74 0.43 0.32 0.45 0.40 0.13
Uniform Delay, d1 70.0 43.7 48.9 68.2 24.8 23.2 74.3 30.7 26.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.5 2.0 14.7 0.8 1.2 5.2 0.8 0.4
Delay (s) 72.3 44.1 50.9 82.9 25.6 24.3 79.4 31.6 27.3
Level of Service E D D F C C E C C
Approach Delay (s) 72.3 49.6 32.3 32.5
Approach LOS E D C C

Intersection Summary
HCM 2000 Control Delay 39.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 157.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 53.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 231 148 142 48 0 71 0 705 29 10 687 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.95 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1702 1770 1507 3511 1770 3539
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.29 1.00
Satd. Flow (perm) 3433 1702 1770 1507 3511 546 3539
Peak-hour factor, PHF 0.88 0.88 0.88 0.76 0.76 0.76 0.89 0.89 0.89 0.86 0.86 0.86
Adj. Flow (vph) 262 168 161 63 0 93 0 792 33 12 799 0
RTOR Reduction (vph) 0 38 0 0 0 86 0 3 0 0 0 0
Lane Group Flow (vph) 262 291 0 63 0 7 0 822 0 12 799 0
Confl. Peds. (#/hr) 10 9 14
Confl. Bikes (#/hr) 4 1
Turn Type Split NA Prot Perm NA Perm NA
Protected Phases 3 3 4 6 2
Permitted Phases 4 2
Actuated Green, G (s) 18.8 18.8 6.9 6.9 57.3 57.3 57.3
Effective Green, g (s) 18.8 18.8 6.9 6.9 57.3 57.3 57.3
Actuated g/C Ratio 0.20 0.20 0.07 0.07 0.60 0.60 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0
Lane Grp Cap (vph) 679 336 128 109 2117 329 2134
v/s Ratio Prot 0.08 c0.17 c0.04 c0.23 0.23
v/s Ratio Perm 0.00 0.02
v/c Ratio 0.39 0.87 0.49 0.06 0.39 0.04 0.37
Uniform Delay, d1 33.1 36.9 42.4 41.0 9.8 7.6 9.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 19.7 1.1 0.1 0.5 0.2 0.5
Delay (s) 33.2 56.5 43.5 41.1 10.3 7.9 10.2
Level of Service C E D D B A B
Approach Delay (s) 46.2 42.1 10.3 10.1
Approach LOS D D B B

Intersection Summary
HCM 2000 Control Delay 21.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 95.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 53.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 70 225 88 97 383 18 335 670 63 56 574 244
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1771 1770 1846 1770 3461 1770 3349
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1771 1770 1846 1770 3461 1770 3349
Peak-hour factor, PHF 0.86 0.86 0.86 0.85 0.85 0.85 0.88 0.88 0.88 0.86 0.86 0.86
Adj. Flow (vph) 81 262 102 114 451 21 381 761 72 65 667 284
RTOR Reduction (vph) 0 16 0 0 2 0 0 8 0 0 53 0
Lane Group Flow (vph) 81 348 0 114 470 0 381 825 0 65 898 0
Confl. Peds. (#/hr) 9 26 31 11
Confl. Bikes (#/hr) 3 2
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 5.0 22.0 6.0 23.0 20.0 39.7 6.3 26.0
Effective Green, g (s) 5.0 22.0 6.0 23.0 20.0 39.7 6.3 26.0
Actuated g/C Ratio 0.06 0.24 0.07 0.26 0.22 0.44 0.07 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 98 432 118 471 393 1526 123 967
v/s Ratio Prot 0.05 0.20 c0.06 c0.25 c0.22 0.24 0.04 c0.27
v/s Ratio Perm
v/c Ratio 0.83 0.81 0.97 1.00 0.97 0.54 0.53 0.93
Uniform Delay, d1 42.1 32.0 41.9 33.5 34.7 18.5 40.4 31.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 40.9 10.5 71.5 40.5 36.9 1.4 4.1 16.2
Delay (s) 83.0 42.5 113.4 74.0 71.6 19.8 44.5 47.3
Level of Service F D F E E B D D
Approach Delay (s) 49.9 81.6 36.1 47.1
Approach LOS D F D D

Intersection Summary
HCM 2000 Control Delay 49.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 130 226 72 120 66 569 24 380 83 284 364 133
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 0.96 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1480 1770 1863 1513 1770 3363 1770 1863 1550
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1480 1770 1863 1513 1770 3363 1770 1863 1550
Peak-hour factor, PHF 0.71 0.71 0.71 0.84 0.84 0.84 0.92 0.92 0.92 0.83 0.83 0.83
Adj. Flow (vph) 183 318 101 143 79 677 26 413 90 342 439 160
RTOR Reduction (vph) 0 0 77 0 0 307 0 19 0 0 0 86
Lane Group Flow (vph) 183 318 24 143 79 370 26 484 0 342 439 74
Confl. Peds. (#/hr) 20 24 53
Confl. Bikes (#/hr) 2 2 1
Turn Type Prot NA Perm Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 10.0 22.4 22.4 9.6 22.0 22.0 2.9 27.4 19.6 44.1 44.1
Effective Green, g (s) 10.0 22.4 22.4 9.6 22.0 22.0 2.9 27.4 19.6 44.1 44.1
Actuated g/C Ratio 0.11 0.24 0.24 0.10 0.23 0.23 0.03 0.29 0.21 0.46 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 186 439 348 178 431 350 54 969 365 864 719
v/s Ratio Prot c0.10 0.17 0.08 0.04 0.01 0.14 c0.19 c0.24
v/s Ratio Perm 0.02 c0.24 0.05
v/c Ratio 0.98 0.72 0.07 0.80 0.18 1.06 0.48 0.50 0.94 0.51 0.10
Uniform Delay, d1 42.4 33.5 28.2 41.8 29.3 36.5 45.3 28.1 37.1 17.8 14.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 60.7 5.0 0.0 21.3 0.1 64.3 2.5 1.8 30.7 2.1 0.3
Delay (s) 103.2 38.4 28.2 63.1 29.4 100.8 47.8 29.9 67.8 20.0 14.6
Level of Service F D C E C F D C E B B
Approach Delay (s) 56.4 88.5 30.8 36.5
Approach LOS E F C D

Intersection Summary
HCM 2000 Control Delay 55.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 95.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 107 53 71 363 354 209
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.71 0.71 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 151 75 79 403 393 232
Pedestrians 13
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1071 522 626
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1071 522 626
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 33 86 92
cM capacity (veh/h) 224 548 956

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 225 482 626
Volume Left 151 79 0
Volume Right 75 0 232
cSH 279 956 1700
Volume to Capacity 0.81 0.08 0.37
Queue Length 95th (ft) 161 7 0
Control Delay (s) 55.6 2.3 0.0
Lane LOS F A
Approach Delay (s) 55.6 2.3 0.0
Approach LOS F

Intersection Summary
Average Delay 10.2
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1328 15 112 1248 456 0 0 1230
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 5.0
Lane Util. Factor 0.91 1.00 0.86 0.76
Frpb, ped/bikes 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.96 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5076 1770 6120 3556
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5076 1770 6120 3556
Peak-hour factor, PHF 0.92 0.92 0.92 0.94 0.94 0.94 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 0 1413 16 120 1342 490 0 0 1367
RTOR Reduction (vph) 0 0 0 0 1 0 33 44 0 0 0 158
Lane Group Flow (vph) 0 0 0 0 1428 0 87 1788 0 0 0 1209
Confl. Peds. (#/hr) 3 4 4 2
Confl. Bikes (#/hr) 1 4 1
Turn Type NA Split NA Perm
Protected Phases 4 6 6
Permitted Phases 2 2
Actuated Green, G (s) 53.7 23.5 88.3 64.8
Effective Green, g (s) 53.7 23.5 88.3 64.8
Actuated g/C Ratio 0.35 0.15 0.57 0.42
Clearance Time (s) 3.5 3.5 3.5 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1770 270 3509 1496
v/s Ratio Prot c0.28 0.05 c0.08
v/s Ratio Perm 0.21 c0.34
v/c Ratio 0.81 0.32 0.51 0.81
Uniform Delay, d1 45.5 58.2 19.8 39.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.8 3.1 0.5 4.8
Delay (s) 48.3 61.3 20.3 43.9
Level of Service D E C D
Approach Delay (s) 0.0 48.3 22.8 43.9
Approach LOS A D C D

Intersection Summary
HCM 2000 Control Delay 36.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 154.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 215 0 171 1962 785 96 0 0 0 0 660 172
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Lane Util. Factor 0.95 0.91 0.95 0.94 0.95 0.91 0.91
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.94 0.85 1.00 0.98 1.00 0.85
Flt Protected 0.95 0.97 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1681 1530 1504 4990 3470 3375 1401
Flt Permitted 0.95 0.97 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1681 1530 1504 4990 3470 3375 1401
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.95 0.92 0.92 0.92 0.93 0.93 0.93
Adj. Flow (vph) 234 0 186 2065 826 101 0 0 0 0 710 185
RTOR Reduction (vph) 0 25 25 0 6 0 0 0 0 0 1 46
Lane Group Flow (vph) 145 118 107 2065 921 0 0 0 0 0 728 120
Confl. Peds. (#/hr) 13 11 18 9
Confl. Bikes (#/hr) 1 2 1
Turn Type Split NA Prot Split NA NA Perm
Protected Phases 8 8 8 4 4 2
Permitted Phases 2
Actuated Green, G (s) 18.5 18.5 18.5 76.5 76.5 44.5 44.5
Effective Green, g (s) 18.5 18.5 18.5 76.5 76.5 44.5 44.5
Actuated g/C Ratio 0.12 0.12 0.12 0.51 0.51 0.30 0.30
Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 207 188 185 2544 1769 1001 415
v/s Ratio Prot c0.09 0.08 0.07 c0.41 0.27 c0.22
v/s Ratio Perm 0.09
v/c Ratio 0.70 0.63 0.58 0.81 0.52 0.73 0.29
Uniform Delay, d1 63.1 62.5 62.0 30.7 24.5 47.3 40.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 6.3 4.3 2.1 0.3 4.6 1.8
Delay (s) 73.3 68.8 66.3 32.8 24.8 51.9 42.4
Level of Service E E E C C D D
Approach Delay (s) 69.6 30.3 0.0 50.1
Approach LOS E C A D

Intersection Summary
HCM 2000 Control Delay 38.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 167 367 0 0 977 71 0 1940 100 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 0.95 0.91 0.76
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.99
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 5026 8406
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 5026 8406
Peak-hour factor, PHF 0.70 0.70 0.70 0.95 0.95 0.95 0.97 0.97 0.97 0.92 0.92 0.92
Adj. Flow (vph) 239 524 0 0 1028 75 0 2000 103 0 0 0
RTOR Reduction (vph) 0 0 0 0 5 0 0 6 0 0 0 0
Lane Group Flow (vph) 239 524 0 0 1098 0 0 2097 0 0 0 0
Confl. Peds. (#/hr) 17 5 44 4
Confl. Bikes (#/hr) 1 2
Turn Type Split NA NA NA
Protected Phases 8 8 4 6
Permitted Phases
Actuated Green, G (s) 22.2 22.2 41.8 71.5
Effective Green, g (s) 22.2 22.2 41.8 71.5
Actuated g/C Ratio 0.14 0.14 0.27 0.46
Clearance Time (s) 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 491 506 1355 3877
v/s Ratio Prot 0.07 c0.15 c0.22 c0.25
v/s Ratio Perm
v/c Ratio 0.49 1.04 0.81 0.54
Uniform Delay, d1 61.2 66.4 52.9 30.0
Progression Factor 1.00 1.00 1.00 1.41
Incremental Delay, d2 0.8 49.5 3.8 0.4
Delay (s) 61.9 115.9 56.7 42.8
Level of Service E F E D
Approach Delay (s) 99.0 56.7 42.8 0.0
Approach LOS F E D A

Intersection Summary
HCM 2000 Control Delay 57.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 155.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
10: Mission Blvd & D St 8/17/2015
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 470 11 535 621 0 0 0 0 70 2532 290
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 5.0
Lane Util. Factor 0.91 0.97 0.95 0.81
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5060 3433 3539 7402
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5060 3433 3539 7402
Peak-hour factor, PHF 0.80 0.80 0.80 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 588 14 582 675 0 0 0 0 74 2694 309
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 12 0
Lane Group Flow (vph) 0 600 0 582 675 0 0 0 0 0 3065 0
Confl. Peds. (#/hr) 22 7 24 6
Confl. Bikes (#/hr) 3
Turn Type NA Split NA Perm NA
Protected Phases 8 4 4 2
Permitted Phases 2
Actuated Green, G (s) 24.5 34.3 34.3 82.2
Effective Green, g (s) 24.5 34.3 34.3 82.2
Actuated g/C Ratio 0.16 0.22 0.22 0.53
Clearance Time (s) 4.0 4.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 805 764 788 3950
v/s Ratio Prot c0.12 0.17 c0.19
v/s Ratio Perm 0.41
v/c Ratio 0.75 0.76 0.86 0.78
Uniform Delay, d1 61.8 56.0 57.5 28.6
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 4.5 9.1 1.6
Delay (s) 65.6 60.5 66.6 30.1
Level of Service E E E C
Approach Delay (s) 65.6 63.8 0.0 30.1
Approach LOS E E A C

Intersection Summary
HCM 2000 Control Delay 43.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 154.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
11: Mission Blvd & Fletcher Ln/Walpert St 8/17/2015
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 74 51 108 194 129 13 218 1381 66 29 1794 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 0.99 1.00 1.00
Flt Protected 0.97 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1809 1583 1770 1832 1770 5043 1770 5076
Flt Permitted 0.60 1.00 0.54 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1117 1583 997 1832 1770 5043 1770 5076
Peak-hour factor, PHF 0.82 0.82 0.82 0.83 0.83 0.83 0.86 0.86 0.86 0.91 0.91 0.91
Adj. Flow (vph) 90 62 132 234 155 16 253 1606 77 32 1971 16
RTOR Reduction (vph) 0 0 84 0 2 0 0 3 0 0 0 0
Lane Group Flow (vph) 0 152 48 234 169 0 253 1680 0 32 1987 0
Confl. Peds. (#/hr) 7 9 3 14
Confl. Bikes (#/hr) 4 1
Turn Type Perm NA Over Perm NA Prot NA Prot NA
Protected Phases 8 1 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 38.0 27.7 38.0 38.0 27.7 99.9 5.6 77.8
Effective Green, g (s) 38.0 27.7 38.0 38.0 27.7 99.9 5.6 77.8
Actuated g/C Ratio 0.25 0.18 0.25 0.25 0.18 0.65 0.04 0.51
Clearance Time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 275 284 246 452 318 3271 64 2564
v/s Ratio Prot 0.03 0.09 c0.14 0.33 0.02 c0.39
v/s Ratio Perm 0.14 c0.23
v/c Ratio 0.55 0.17 0.95 0.37 0.80 0.51 0.50 0.77
Uniform Delay, d1 50.6 53.4 57.1 48.1 60.4 14.2 72.8 31.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.3 43.8 0.5 12.9 0.6 6.0 2.4
Delay (s) 53.0 53.7 100.9 48.6 73.3 14.8 78.9 33.3
Level of Service D D F D E B E C
Approach Delay (s) 53.3 78.8 22.5 34.1
Approach LOS D E C C

Intersection Summary
HCM 2000 Control Delay 34.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 154.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 83.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
12: Mission Blvd & Jackson Street/Foothill Blvd 8/17/2015
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 702 65 0 0 0 0 0 1493 0 1702 1332
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0
Lane Util. Factor 0.91 0.76 0.86 0.88
Frpb, ped/bikes 1.00 0.86 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 5012 3100 6408 2729
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 5012 3100 6408 2729
Peak-hour factor, PHF 0.86 0.86 0.86 0.92 0.92 0.92 0.88 0.88 0.88 0.93 0.93 0.93
Adj. Flow (vph) 0 816 76 0 0 0 0 0 1697 0 1830 1432
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 137 0 0 0
Lane Group Flow (vph) 0 892 0 0 0 0 0 0 1560 0 1830 1432
Confl. Peds. (#/hr) 5 88
Confl. Bikes (#/hr) 1 1 2
Turn Type NA Perm NA Free
Protected Phases 4 2
Permitted Phases 2 Free
Actuated Green, G (s) 37.9 107.1 107.1 155.0
Effective Green, g (s) 37.9 107.1 107.1 155.0
Actuated g/C Ratio 0.24 0.69 0.69 1.00
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1225 2142 4427 2729
v/s Ratio Prot c0.18 0.29
v/s Ratio Perm c0.50 0.52
v/c Ratio 0.73 0.73 0.41 0.52
Uniform Delay, d1 53.8 14.9 10.4 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 2.2 0.3 0.7
Delay (s) 56.0 17.1 10.6 0.7
Level of Service E B B A
Approach Delay (s) 56.0 0.0 17.1 6.3
Approach LOS E A B A

Intersection Summary
HCM 2000 Control Delay 17.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 155.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
13: Redwood Rd & Grove Wy 8/17/2015
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 76 94 10 669 100 192 12 487 275 107 1063 84
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1831 1681 1706 1561 1770 5085 1557 3433 3493
Flt Permitted 0.30 1.00 0.67 0.70 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 551 1831 1190 1233 1561 1770 5085 1557 3433 3493
Peak-hour factor, PHF 0.79 0.79 0.79 0.95 0.95 0.95 0.85 0.85 0.85 0.92 0.92 0.92
Adj. Flow (vph) 96 119 13 704 105 202 14 573 324 116 1155 91
RTOR Reduction (vph) 0 8 0 0 0 136 0 0 204 0 10 0
Lane Group Flow (vph) 96 124 0 394 415 66 14 573 120 116 1236 0
Confl. Peds. (#/hr) 9 2 3 7
Confl. Bikes (#/hr) 1 3
Turn Type Perm NA Perm NA Perm Prot NA Perm Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 16.1 16.1 16.1 16.1 16.1 0.8 18.4 18.4 3.1 20.7
Effective Green, g (s) 16.1 16.1 16.1 16.1 16.1 0.8 18.4 18.4 3.1 20.7
Actuated g/C Ratio 0.32 0.32 0.32 0.32 0.32 0.02 0.37 0.37 0.06 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 178 594 386 400 506 28 1886 577 214 1457
v/s Ratio Prot 0.07 0.01 0.11 c0.03 c0.35
v/s Ratio Perm 0.17 0.33 c0.34 0.04 0.08
v/c Ratio 0.54 0.21 1.02 1.04 0.13 0.50 0.30 0.21 0.54 0.85
Uniform Delay, d1 13.7 12.1 16.8 16.8 11.8 24.2 11.1 10.6 22.6 13.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.2 51.2 55.0 0.1 13.4 0.4 0.8 2.8 6.3
Delay (s) 16.8 12.3 67.9 71.8 11.9 37.6 11.5 11.5 25.4 19.3
Level of Service B B E E B D B B C B
Approach Delay (s) 14.2 58.3 11.9 19.9
Approach LOS B E B B

Intersection Summary
HCM 2000 Control Delay 28.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 49.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Yield Yield Stop Stop
Volume (vph) 28 31 1 5 24 361 0 4 4 212 6 14
Peak Hour Factor 0.71 0.71 0.71 0.88 0.88 0.88 0.50 0.50 0.50 0.83 0.83 0.83
Hourly flow rate (vph) 39 44 1 6 27 410 0 8 8 255 7 17

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 85 443 16 280
Volume Left (vph) 39 6 0 255
Volume Right (vph) 1 410 8 17
Hadj (s) 0.12 -0.52 -0.27 0.18
Departure Headway (s) 5.4 4.3 5.4 5.3
Degree Utilization, x 0.13 0.54 0.02 0.41
Capacity (veh/h) 608 792 571 629
Control Delay (s) 9.2 12.2 8.5 12.1
Approach Delay (s) 9.2 12.2 8.5 12.1
Approach LOS A B A B

Intersection Summary
Delay 11.8
Level of Service B
Intersection Capacity Utilization 50.1% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 20 25 0 11 35 330 5 1449 14 317 1412 281
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 1.00 0.88 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1770 1553 1504 1770 5085 1583 1770 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1770 1553 1504 1770 5085 1583 1770 5085 1583
Peak-hour factor, PHF 0.80 0.80 0.80 0.96 0.96 0.96 0.94 0.94 0.94 0.93 0.93 0.93
Adj. Flow (vph) 25 31 0 11 36 344 5 1541 15 341 1518 302
RTOR Reduction (vph) 0 0 0 0 116 169 0 0 7 0 0 50
Lane Group Flow (vph) 25 31 0 11 78 17 5 1541 8 341 1518 252
Turn Type Prot NA Prot NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 4 6 2
Actuated Green, G (s) 5.0 16.1 2.4 13.5 13.5 1.2 80.3 80.3 35.2 114.3 114.3
Effective Green, g (s) 5.0 16.1 2.4 13.5 13.5 1.2 80.3 80.3 35.2 114.3 114.3
Actuated g/C Ratio 0.03 0.11 0.02 0.09 0.09 0.01 0.53 0.53 0.23 0.76 0.76
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 2.5 2.5 2.5 2.5 2.5 2.0 4.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 58 377 28 138 134 14 2704 841 412 3849 1198
v/s Ratio Prot c0.01 c0.01 0.01 c0.05 0.00 c0.30 c0.19 0.30
v/s Ratio Perm 0.01 0.01 0.16
v/c Ratio 0.43 0.08 0.39 0.57 0.12 0.36 0.57 0.01 0.83 0.39 0.21
Uniform Delay, d1 71.6 60.8 73.6 66.0 63.3 74.5 23.7 16.6 55.0 6.4 5.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 0.1 6.5 4.3 0.3 5.6 0.9 0.0 12.2 0.3 0.4
Delay (s) 75.3 60.9 80.1 70.2 63.6 80.1 24.6 16.7 67.3 6.7 5.7
Level of Service E E F E E F C B E A A
Approach Delay (s) 67.3 67.4 24.7 16.1
Approach LOS E E C B

Intersection Summary
HCM 2000 Control Delay 24.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 151.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 21 9 362 68 24 3 338 123 66 1 66 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91 0.91 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3477 1610 3221 1770 3426
Flt Permitted 0.73 1.00 1.00 0.75 1.00 0.95 0.98 0.95 1.00
Satd. Flow (perm) 1367 1863 1583 1398 3477 1610 3221 1770 3426
Peak-hour factor, PHF 0.81 0.81 0.81 0.79 0.79 0.79 0.90 0.90 0.90 0.69 0.69 0.69
Adj. Flow (vph) 26 11 447 86 30 4 376 137 73 1 96 26
RTOR Reduction (vph) 0 0 364 0 3 0 0 16 0 0 16 0
Lane Group Flow (vph) 26 11 83 86 31 0 196 374 0 1 106 0
Turn Type Perm NA Perm Perm NA Split NA Split NA
Protected Phases 4 4 2 2 1 1
Permitted Phases 4 4 4
Actuated Green, G (s) 16.8 16.8 16.8 16.8 16.8 26.1 26.1 35.2 35.2
Effective Green, g (s) 16.8 16.8 16.8 16.8 16.8 26.1 26.1 35.2 35.2
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.19 0.29 0.29 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 254 347 295 260 648 466 933 691 1338
v/s Ratio Prot 0.01 0.01 c0.12 0.12 0.00 c0.03
v/s Ratio Perm 0.02 0.05 c0.06
v/c Ratio 0.10 0.03 0.28 0.33 0.05 0.42 0.40 0.00 0.08
Uniform Delay, d1 30.4 30.0 31.5 31.8 30.1 25.9 25.7 16.7 17.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.1 1.1 1.6 0.1 2.8 1.3 0.0 0.1
Delay (s) 30.8 30.1 32.6 33.3 30.1 28.7 27.0 16.7 17.4
Level of Service C C C C C C C B B
Approach Delay (s) 32.4 32.4 27.6 17.4
Approach LOS C C C B

Intersection Summary
HCM 2000 Control Delay 28.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 90.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 24 922 30 288 850 92 85 327 362 164 444 67
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.91 0.91 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 0.96 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.95 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3519 3433 3473 1770 3193 1385 1770 3446
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3519 3433 3473 1770 3193 1385 1770 3446
Peak-hour factor, PHF 0.88 0.88 0.88 0.93 0.93 0.93 0.93 0.93 0.93 0.95 0.95 0.95
Adj. Flow (vph) 27 1048 34 310 914 99 91 352 389 173 467 71
RTOR Reduction (vph) 0 2 0 0 7 0 0 42 141 0 10 0
Lane Group Flow (vph) 27 1080 0 310 1006 0 91 469 89 173 528 0
Confl. Peds. (#/hr) 10 20 18 25
Confl. Bikes (#/hr) 4 2 2
Turn Type Prot NA Prot NA Prot NA Perm Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 6
Actuated Green, G (s) 4.3 26.6 13.0 35.1 8.7 43.3 43.3 13.1 47.7
Effective Green, g (s) 4.3 26.6 13.0 35.1 8.7 43.3 43.3 13.1 47.7
Actuated g/C Ratio 0.04 0.24 0.12 0.31 0.08 0.39 0.39 0.12 0.43
Clearance Time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 67 835 398 1088 137 1234 535 207 1467
v/s Ratio Prot 0.02 c0.31 c0.09 c0.29 0.05 0.15 c0.10 c0.15
v/s Ratio Perm 0.06
v/c Ratio 0.40 1.29 0.78 0.92 0.66 0.38 0.17 0.84 0.36
Uniform Delay, d1 52.6 42.7 48.1 37.2 50.2 24.7 22.5 48.4 21.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 140.8 8.5 13.0 9.0 0.9 0.7 23.3 0.7
Delay (s) 54.0 183.5 56.6 50.2 59.3 25.6 23.2 71.7 22.5
Level of Service D F E D E C C E C
Approach Delay (s) 180.3 51.7 28.6 34.5
Approach LOS F D C C

Intersection Summary
HCM 2000 Control Delay 79.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 112.0 Sum of lost time (s) 16.2
Intersection Capacity Utilization 75.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 31 163 16 199 332 49 72 658 481 43 600 112
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Lane Util. Factor 0.95 0.91 0.91 1.00 0.91 0.91 1.00 0.91 0.91
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 0.86
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.98 1.00 0.97 0.85 1.00 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3463 1610 3296 1770 3304 1441 1770 3373 1233
Flt Permitted 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3463 1610 3296 1770 3304 1441 1770 3373 1233
Peak-hour factor, PHF 0.85 0.85 0.85 0.95 0.95 0.95 0.86 0.86 0.86 0.90 0.90 0.90
Adj. Flow (vph) 36 192 19 209 349 52 84 765 559 48 667 124
RTOR Reduction (vph) 0 4 0 0 7 0 0 6 61 0 0 35
Lane Group Flow (vph) 0 243 0 188 415 0 84 916 341 48 679 77
Confl. Peds. (#/hr) 7 23 31
Confl. Bikes (#/hr) 2 3 1
Turn Type Split NA Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 6 2
Actuated Green, G (s) 16.7 27.0 27.0 13.1 96.2 96.2 8.6 91.7 91.7
Effective Green, g (s) 16.7 27.0 27.0 13.1 96.2 96.2 8.6 91.7 91.7
Actuated g/C Ratio 0.10 0.17 0.17 0.08 0.59 0.59 0.05 0.56 0.56
Clearance Time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 354 266 545 142 1949 850 93 1897 693
v/s Ratio Prot c0.07 0.12 c0.13 c0.05 c0.28 0.03 0.20
v/s Ratio Perm 0.24 0.06
v/c Ratio 0.69 0.71 0.76 0.59 0.47 0.40 0.52 0.36 0.11
Uniform Delay, d1 70.6 64.3 64.9 72.4 18.9 17.9 75.2 19.5 16.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 8.3 6.2 6.5 0.8 1.4 4.8 0.5 0.3
Delay (s) 76.0 72.5 71.2 78.8 19.8 19.4 79.9 20.1 17.0
Level of Service E E E E B B E C B
Approach Delay (s) 76.0 71.6 23.2 23.1
Approach LOS E E C C

Intersection Summary
HCM 2000 Control Delay 36.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 163.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 473 281 174 35 0 26 0 707 39 20 806 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.93 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.94 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1744 1770 1475 3504 1770 3539
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.23 1.00
Satd. Flow (perm) 3433 1744 1770 1475 3504 421 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.69 0.69 0.69 0.83 0.83 0.83 0.91 0.91 0.91
Adj. Flow (vph) 514 305 189 51 0 38 0 852 47 22 886 0
RTOR Reduction (vph) 0 40 0 0 0 35 0 6 0 0 0 0
Lane Group Flow (vph) 514 454 0 51 0 3 0 893 0 22 886 0
Confl. Peds. (#/hr) 4 13 12
Confl. Bikes (#/hr) 4 2 3 2
Turn Type Split NA Prot Perm NA Perm NA
Protected Phases 3 3 4 6 2
Permitted Phases 4 2
Actuated Green, G (s) 15.0 15.0 4.2 4.2 24.8 24.8 24.8
Effective Green, g (s) 15.0 15.0 4.2 4.2 24.8 24.8 24.8
Actuated g/C Ratio 0.27 0.27 0.08 0.08 0.44 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0
Lane Grp Cap (vph) 919 467 132 110 1551 186 1567
v/s Ratio Prot 0.15 c0.26 c0.03 c0.25 0.25
v/s Ratio Perm 0.00 0.05
v/c Ratio 0.56 0.97 0.39 0.03 0.58 0.12 0.57
Uniform Delay, d1 17.7 20.3 24.7 24.0 11.7 9.2 11.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 34.4 0.7 0.0 1.6 1.3 1.5
Delay (s) 18.1 54.7 25.4 24.0 13.2 10.5 13.1
Level of Service B D C C B B B
Approach Delay (s) 36.0 24.8 13.2 13.0
Approach LOS D C B B

Intersection Summary
HCM 2000 Control Delay 21.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 56.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 181 341 56 51 202 40 106 528 54 84 611 310
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.99 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1820 1770 1808 1770 3478 1770 3337
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1820 1770 1808 1770 3478 1770 3337
Peak-hour factor, PHF 0.87 0.87 0.87 0.94 0.94 0.94 0.83 0.83 0.83 0.92 0.92 0.92
Adj. Flow (vph) 208 392 64 54 215 43 128 636 65 91 664 337
RTOR Reduction (vph) 0 9 0 0 11 0 0 12 0 0 100 0
Lane Group Flow (vph) 208 447 0 54 247 0 128 689 0 91 901 0
Confl. Peds. (#/hr) 2 12 8 7
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 8.0 20.9 2.4 15.3 6.6 20.6 5.1 19.1
Effective Green, g (s) 8.0 20.9 2.4 15.3 6.6 20.6 5.1 19.1
Actuated g/C Ratio 0.12 0.32 0.04 0.24 0.10 0.32 0.08 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 217 585 65 425 179 1102 138 980
v/s Ratio Prot c0.12 c0.25 0.03 0.14 c0.07 0.20 0.05 c0.27
v/s Ratio Perm
v/c Ratio 0.96 0.76 0.83 0.58 0.72 0.63 0.66 0.92
Uniform Delay, d1 28.3 19.8 31.1 22.0 28.3 18.9 29.1 22.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.8 5.9 56.7 2.0 12.7 2.7 10.8 14.8
Delay (s) 77.1 25.7 87.8 24.0 41.0 21.6 40.0 37.0
Level of Service E C F C D C D D
Approach Delay (s) 41.8 35.1 24.6 37.3
Approach LOS D D C D

Intersection Summary
HCM 2000 Control Delay 34.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 62 96 35 23 20 168 8 459 55 186 490 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.96 1.00 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1534 1770 1863 1513 1770 3463 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1534 1770 1863 1513 1770 3463 1770 1863 1583
Peak-hour factor, PHF 0.78 0.78 0.78 0.90 0.90 0.90 0.82 0.82 0.82 0.94 0.94 0.94
Adj. Flow (vph) 79 123 45 26 22 187 10 560 67 198 521 61
RTOR Reduction (vph) 0 0 40 0 0 170 0 8 0 0 0 19
Lane Group Flow (vph) 79 123 5 26 22 17 10 619 0 198 521 42
Confl. Peds. (#/hr) 2 10 12
Confl. Bikes (#/hr) 2 2
Turn Type Prot NA Perm Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 7.4 13.3 13.3 4.3 10.2 10.2 1.3 56.6 21.8 77.1 77.1
Effective Green, g (s) 7.4 13.3 13.3 4.3 10.2 10.2 1.3 56.6 21.8 77.1 77.1
Actuated g/C Ratio 0.07 0.12 0.12 0.04 0.09 0.09 0.01 0.51 0.19 0.69 0.69
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 116 221 182 67 169 137 20 1750 344 1282 1089
v/s Ratio Prot c0.04 c0.07 0.01 0.01 0.01 0.18 c0.11 c0.28
v/s Ratio Perm 0.00 0.01 0.03
v/c Ratio 0.68 0.56 0.03 0.39 0.13 0.12 0.50 0.35 0.58 0.41 0.04
Uniform Delay, d1 51.1 46.6 43.6 52.6 46.8 46.8 55.0 16.7 40.9 7.5 5.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.3 1.7 0.0 1.4 0.1 0.1 7.0 0.6 1.5 1.0 0.1
Delay (s) 63.5 48.3 43.7 53.9 46.9 46.9 62.0 17.2 42.4 8.5 5.7
Level of Service E D D D D D E B D A A
Approach Delay (s) 52.3 47.7 17.9 16.9
Approach LOS D D B B

Intersection Summary
HCM 2000 Control Delay 25.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 112.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 97 77 41 419 413 104
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.75 0.75 0.91 0.91 0.92 0.92
Hourly flow rate (vph) 129 103 45 460 449 113
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1056 506 562
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1056 506 562
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 46 82 96
cM capacity (veh/h) 238 566 1009

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 232 505 562
Volume Left 129 45 0
Volume Right 103 0 113
cSH 320 1009 1700
Volume to Capacity 0.72 0.04 0.33
Queue Length 95th (ft) 133 4 0
Control Delay (s) 40.8 1.3 0.0
Lane LOS E A
Approach Delay (s) 40.8 1.3 0.0
Approach LOS E

Intersection Summary
Average Delay 7.8
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 943 45 185 2054 948 0 0 1036
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 5.0
Lane Util. Factor 0.91 1.00 0.86 0.76
Frpb, ped/bikes 1.00 1.00 0.99 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.95 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5046 1770 6067 3556
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5046 1770 6067 3556
Peak-hour factor, PHF 0.92 0.92 0.92 0.89 0.89 0.89 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 0 1060 51 199 2209 1019 0 0 1151
RTOR Reduction (vph) 0 0 0 0 4 0 31 53 0 0 0 130
Lane Group Flow (vph) 0 0 0 0 1107 0 168 3175 0 0 0 1021
Confl. Peds. (#/hr) 3 4 4 2
Confl. Bikes (#/hr) 1 4 1
Turn Type NA Split NA Perm
Protected Phases 4 6 6
Permitted Phases 2 2
Actuated Green, G (s) 43.8 29.5 104.2 74.7
Effective Green, g (s) 43.8 29.5 104.2 74.7
Actuated g/C Ratio 0.27 0.18 0.65 0.47
Clearance Time (s) 3.5 3.5 3.5 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1381 326 3951 1660
v/s Ratio Prot c0.22 0.09 c0.15
v/s Ratio Perm 0.38 0.29
v/c Ratio 0.80 0.52 0.91dr 0.62
Uniform Delay, d1 54.1 58.8 20.4 31.9
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 5.7 1.8 1.7
Delay (s) 57.5 64.5 22.2 33.6
Level of Service E E C C
Approach Delay (s) 0.0 57.5 24.7 33.6
Approach LOS A E C C

Intersection Summary
HCM 2000 Control Delay 32.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 474 0 276 1213 485 153 0 0 0 0 589 142
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Lane Util. Factor 0.95 0.91 0.95 0.94 0.95 0.91 0.91
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.99 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 0.85 1.00 0.96 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1681 1570 1504 4990 3388 3375 1381
Flt Permitted 0.95 0.96 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1681 1570 1504 4990 3388 3375 1381
Peak-hour factor, PHF 0.90 0.90 0.90 0.97 0.97 0.97 0.92 0.92 0.92 0.88 0.88 0.88
Adj. Flow (vph) 527 0 307 1251 500 158 0 0 0 0 669 161
RTOR Reduction (vph) 0 22 22 0 21 0 0 0 0 0 1 39
Lane Group Flow (vph) 290 264 236 1251 637 0 0 0 0 0 684 106
Confl. Peds. (#/hr) 26 10 27 17
Confl. Bikes (#/hr) 3 2 3
Turn Type Split NA Prot Split NA NA Perm
Protected Phases 8 8 8 4 4 2
Permitted Phases 2
Actuated Green, G (s) 33.8 33.8 33.8 52.8 52.8 52.9 52.9
Effective Green, g (s) 33.8 33.8 33.8 52.8 52.8 52.9 52.9
Actuated g/C Ratio 0.23 0.23 0.23 0.35 0.35 0.35 0.35
Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 378 353 338 1756 1192 1190 487
v/s Ratio Prot c0.17 0.17 0.16 c0.25 0.19 c0.20
v/s Ratio Perm 0.08
v/c Ratio 0.77 0.75 0.70 0.71 0.53 0.58 0.22
Uniform Delay, d1 54.4 54.1 53.4 42.0 38.8 39.4 34.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 8.3 6.1 1.4 0.5 2.0 1.0
Delay (s) 63.4 62.5 59.5 43.4 39.3 41.4 35.0
Level of Service E E E D D D D
Approach Delay (s) 61.9 42.0 0.0 40.3
Approach LOS E D A D

Intersection Summary
HCM 2000 Control Delay 46.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
9: Foothill Blvd & D St 8/17/2015

Existing PM Synchro 8 Report
Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 534 472 0 0 598 67 0 2934 159 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 0.95 0.91 0.76
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 0.99
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 4995 8403
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 4995 8403
Peak-hour factor, PHF 0.91 0.91 0.91 0.95 0.95 0.95 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 587 519 0 0 629 71 0 3088 167 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 6 0 0 0 0
Lane Group Flow (vph) 587 519 0 0 698 0 0 3249 0 0 0 0
Confl. Peds. (#/hr) 7 10 26 4
Turn Type Split NA NA NA
Protected Phases 8 8 4 6
Permitted Phases
Actuated Green, G (s) 38.1 38.1 29.7 73.7
Effective Green, g (s) 38.1 38.1 29.7 73.7
Actuated g/C Ratio 0.24 0.24 0.18 0.46
Clearance Time (s) 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 812 837 921 3846
v/s Ratio Prot c0.17 0.15 c0.14 c0.39
v/s Ratio Perm
v/c Ratio 0.72 0.62 0.76 0.84
Uniform Delay, d1 56.6 55.0 62.2 38.6
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 1.4 3.6 2.5
Delay (s) 59.8 56.4 65.9 41.1
Level of Service E E E D
Approach Delay (s) 58.2 65.9 41.1 0.0
Approach LOS E E D A

Intersection Summary
HCM 2000 Control Delay 48.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 161.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
10: Mission Blvd & D St 8/17/2015

Existing PM Synchro 8 Report
Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 956 41 487 299 0 0 0 0 43 2029 176
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 5.0
Lane Util. Factor 0.91 0.97 0.95 0.81
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5043 3433 3539 7435
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5043 3433 3539 7435
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 996 43 529 325 0 0 0 0 46 2159 187
RTOR Reduction (vph) 0 3 0 0 0 0 0 0 0 0 9 0
Lane Group Flow (vph) 0 1036 0 529 325 0 0 0 0 0 2383 0
Confl. Peds. (#/hr) 18 10 24 5
Turn Type NA Split NA Perm NA
Protected Phases 8 4 4 2
Permitted Phases 2
Actuated Green, G (s) 40.8 29.9 29.9 71.3
Effective Green, g (s) 40.8 29.9 29.9 71.3
Actuated g/C Ratio 0.26 0.19 0.19 0.46
Clearance Time (s) 4.0 4.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1327 662 682 3420
v/s Ratio Prot c0.21 c0.15 0.09
v/s Ratio Perm 0.32
v/c Ratio 0.78 0.80 0.48 0.70
Uniform Delay, d1 53.0 59.7 55.6 33.3
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 6.7 0.5 1.2
Delay (s) 56.0 66.4 56.1 34.5
Level of Service E E E C
Approach Delay (s) 56.0 62.5 0.0 34.5
Approach LOS E E A C

Intersection Summary
HCM 2000 Control Delay 45.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 155.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 64 102 170 111 59 7 270 1771 105 77 1440 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.98 1.00 0.99 1.00 0.99
Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1827 1583 1770 1829 1770 5025 1770 5049
Flt Permitted 0.83 1.00 0.37 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1547 1583 692 1829 1770 5025 1770 5049
Peak-hour factor, PHF 0.92 0.92 0.92 0.94 0.94 0.94 0.95 0.95 0.95 0.94 0.94 0.94
Adj. Flow (vph) 70 111 185 118 63 7 284 1864 111 82 1532 55
RTOR Reduction (vph) 0 0 97 0 2 0 0 3 0 0 2 0
Lane Group Flow (vph) 0 181 88 118 68 0 284 1972 0 82 1585 0
Confl. Peds. (#/hr) 7 9 12 11
Confl. Bikes (#/hr) 1 3 1 1
Turn Type Perm NA Over Perm NA Prot NA Prot NA
Protected Phases 8 1 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 25.9 30.6 25.9 25.9 30.6 106.7 11.9 88.0
Effective Green, g (s) 25.9 30.6 25.9 25.9 30.6 106.7 11.9 88.0
Actuated g/C Ratio 0.17 0.20 0.17 0.17 0.20 0.69 0.08 0.57
Clearance Time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 258 312 115 305 349 3459 135 2866
v/s Ratio Prot 0.06 0.04 c0.16 c0.39 0.05 0.31
v/s Ratio Perm 0.12 c0.17
v/c Ratio 0.70 0.28 1.03 0.22 0.81 0.57 0.61 0.55
Uniform Delay, d1 60.9 52.9 64.5 55.8 59.5 12.4 69.3 21.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.03 0.47
Incremental Delay, d2 8.3 0.5 91.1 0.4 13.5 0.7 6.7 0.7
Delay (s) 69.2 53.4 155.6 56.2 73.0 13.1 78.0 10.5
Level of Service E D F E E B E B
Approach Delay (s) 61.2 118.6 20.6 13.9
Approach LOS E F C B

Intersection Summary
HCM 2000 Control Delay 25.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 155.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1309 54 0 0 0 0 0 1896 0 1580 977
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0
Lane Util. Factor 0.91 0.76 0.86 0.88
Frpb, ped/bikes 1.00 0.92 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 5050 3330 6408 2787
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 5050 3330 6408 2787
Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.92 0.92 0.94 0.94 0.94 0.97 0.97 0.97
Adj. Flow (vph) 0 1378 57 0 0 0 0 0 2017 0 1629 1007
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 67 0 0 0
Lane Group Flow (vph) 0 1435 0 0 0 0 0 0 1950 0 1629 1007
Confl. Peds. (#/hr) 11 44
Confl. Bikes (#/hr) 1 1 2
Turn Type NA Perm NA Free
Protected Phases 4 2
Permitted Phases 2 Free
Actuated Green, G (s) 63.5 81.5 81.5 155.0
Effective Green, g (s) 63.5 81.5 81.5 155.0
Actuated g/C Ratio 0.41 0.53 0.53 1.00
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2068 1750 3369 2787
v/s Ratio Prot c0.28 0.25
v/s Ratio Perm c0.59 0.36
v/c Ratio 0.69 1.11 0.48 0.36
Uniform Delay, d1 37.7 36.8 23.4 0.0
Progression Factor 1.00 0.66 0.93 1.00
Incremental Delay, d2 1.0 58.9 0.3 0.3
Delay (s) 38.8 83.3 22.1 0.3
Level of Service D F C A
Approach Delay (s) 38.8 0.0 83.3 13.8
Approach LOS D A F B

Intersection Summary
HCM 2000 Control Delay 42.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 155.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 96 147 6 417 136 177 18 835 636 299 836 147
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1848 1681 1724 1541 1770 5085 1549 3433 3441
Flt Permitted 0.39 1.00 0.65 0.74 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 720 1848 1150 1318 1541 1770 5085 1549 3433 3441
Peak-hour factor, PHF 0.90 0.90 0.90 0.88 0.88 0.88 0.92 0.92 0.92 0.93 0.93 0.93
Adj. Flow (vph) 107 163 7 474 155 201 20 908 691 322 899 158
RTOR Reduction (vph) 0 4 0 0 0 142 0 0 231 0 25 0
Lane Group Flow (vph) 107 166 0 299 330 59 20 908 460 322 1032 0
Confl. Peds. (#/hr) 28 15 9 7
Confl. Bikes (#/hr) 1 2 6
Turn Type Perm NA Perm NA Perm Prot NA Perm Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 14.8 14.8 14.8 14.8 14.8 0.8 19.3 19.3 4.0 22.5
Effective Green, g (s) 14.8 14.8 14.8 14.8 14.8 0.8 19.3 19.3 4.0 22.5
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.30 0.02 0.39 0.39 0.08 0.45
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 212 545 339 389 455 28 1958 596 274 1545
v/s Ratio Prot 0.09 0.01 0.18 c0.09 c0.30
v/s Ratio Perm 0.15 c0.26 0.25 0.04 c0.30
v/c Ratio 0.50 0.31 0.88 0.85 0.13 0.71 0.46 0.77 1.18 0.67
Uniform Delay, d1 14.6 13.7 16.8 16.6 12.9 24.5 11.5 13.5 23.1 10.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.3 22.5 15.7 0.1 60.5 0.8 9.3 110.3 2.3
Delay (s) 16.5 14.0 39.3 32.3 13.1 85.1 12.3 22.8 133.4 13.2
Level of Service B B D C B F B C F B
Approach Delay (s) 15.0 30.2 17.7 41.2
Approach LOS B C B D

Intersection Summary
HCM 2000 Control Delay 27.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 50.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Yield Yield Stop Stop
Volume (vph) 10 21 1 14 24 292 3 24 19 324 27 25
Peak Hour Factor 0.73 0.73 0.73 0.87 0.87 0.87 0.77 0.77 0.77 0.89 0.89 0.89
Hourly flow rate (vph) 14 29 1 16 28 336 4 31 25 364 30 28

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 44 379 60 422
Volume Left (vph) 14 16 4 364
Volume Right (vph) 1 336 25 28
Hadj (s) 0.08 -0.49 -0.20 0.17
Departure Headway (s) 5.9 4.8 5.5 5.3
Degree Utilization, x 0.07 0.51 0.09 0.62
Capacity (veh/h) 531 702 572 657
Control Delay (s) 9.4 12.7 9.0 16.4
Approach Delay (s) 9.4 12.7 9.0 16.4
Approach LOS A B A C

Intersection Summary
Delay 14.0
Level of Service B
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 77 111 6 43 43 293 24 1915 55 381 934 140
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.91 1.00 1.00 0.91 1.00
Frt 1.00 0.99 1.00 0.89 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3511 1770 1571 1504 1770 5085 1583 1770 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3511 1770 1571 1504 1770 5085 1583 1770 5085 1583
Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 88 126 7 47 47 318 26 2082 60 405 994 149
RTOR Reduction (vph) 0 3 0 0 77 159 0 0 31 0 0 45
Lane Group Flow (vph) 88 130 0 47 110 19 26 2082 29 405 994 104
Turn Type Prot NA Prot NA Perm Prot NA Perm Prot NA Perm
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 4 6 2
Actuated Green, G (s) 8.0 17.9 6.3 16.2 16.2 4.6 74.2 74.2 36.6 106.2 106.2
Effective Green, g (s) 8.0 17.9 6.3 16.2 16.2 4.6 74.2 74.2 36.6 106.2 106.2
Actuated g/C Ratio 0.05 0.12 0.04 0.11 0.11 0.03 0.49 0.49 0.24 0.70 0.70
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 2.5 2.5 2.5 2.5 2.5 2.0 4.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 93 413 73 167 160 53 2482 772 426 3552 1106
v/s Ratio Prot c0.05 0.04 0.03 c0.07 0.01 c0.41 c0.23 0.20
v/s Ratio Perm 0.01 0.02 0.07
v/c Ratio 0.95 0.32 0.64 0.66 0.12 0.49 0.84 0.04 0.95 0.28 0.09
Uniform Delay, d1 71.8 61.4 71.7 65.3 61.4 72.5 33.7 20.3 56.8 8.6 7.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 75.1 0.3 15.9 8.1 0.2 2.6 3.6 0.1 31.0 0.2 0.2
Delay (s) 146.8 61.8 87.6 73.4 61.7 75.1 37.3 20.4 87.8 8.8 7.6
Level of Service F E F E E E D C F A A
Approach Delay (s) 95.6 70.0 37.3 29.3
Approach LOS F E D C

Intersection Summary
HCM 2000 Control Delay 40.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 152.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 42 41 456 63 23 5 306 113 67 1 179 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91 0.91 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.97 1.00 0.97 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3448 1610 3214 1770 3410
Flt Permitted 0.73 1.00 1.00 0.73 1.00 0.95 0.98 0.95 1.00
Satd. Flow (perm) 1366 1863 1583 1352 3448 1610 3214 1770 3410
Peak-hour factor, PHF 0.86 0.86 0.86 0.78 0.78 0.78 0.90 0.90 0.90 0.85 0.85 0.85
Adj. Flow (vph) 49 48 530 81 29 6 340 126 74 1 211 68
RTOR Reduction (vph) 0 0 395 0 4 0 0 16 0 0 34 0
Lane Group Flow (vph) 49 48 135 81 31 0 180 344 0 1 245 0
Turn Type Perm NA Perm Perm NA Split NA Split NA
Protected Phases 4 4 2 2 1 1
Permitted Phases 4 4 4
Actuated Green, G (s) 17.5 17.5 17.5 17.5 17.5 26.6 26.6 12.5 12.5
Effective Green, g (s) 17.5 17.5 17.5 17.5 17.5 26.6 26.6 12.5 12.5
Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.26 0.39 0.39 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 348 475 403 344 879 624 1246 322 621
v/s Ratio Prot 0.03 0.01 c0.11 0.11 0.00 c0.07
v/s Ratio Perm 0.04 c0.09 0.06
v/c Ratio 0.14 0.10 0.34 0.24 0.03 0.29 0.28 0.00 0.39
Uniform Delay, d1 19.7 19.5 20.8 20.2 19.2 14.5 14.4 23.0 24.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 1.0 0.7 0.0 1.2 0.6 0.0 0.9
Delay (s) 20.1 19.7 21.8 21.0 19.2 15.6 14.9 23.0 25.6
Level of Service C B C C B B B C C
Approach Delay (s) 21.6 20.5 15.2 25.6
Approach LOS C C B C

Intersection Summary
HCM 2000 Control Delay 20.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 68.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues
1: 2nd St & A St 8/20/2015

Existing AM Synchro 8 Report
Page 1

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 11 479 390 1388 136 435 165 82 381
v/c Ratio 0.11 0.40 0.81 0.79 0.76 0.42 0.30 0.57 0.41
Control Delay 49.7 27.0 57.8 26.0 72.5 33.6 7.2 62.6 34.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.7 27.0 57.8 26.0 72.5 33.6 7.2 62.6 34.7
Queue Length 50th (ft) 7 133 132 384 88 131 0 54 113
Queue Length 95th (ft) 26 158 #186 505 #188 195 54 102 163
Internal Link Dist (ft) 525 603 442 436
Turn Bay Length (ft) 90 265 120 120 95
Base Capacity (vph) 166 1399 518 1759 185 1030 545 166 931
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.34 0.75 0.79 0.74 0.42 0.30 0.49 0.41

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 148 173 685 138 719 273 28 588 155
v/c Ratio 0.55 0.36 0.69 0.74 0.42 0.35 0.31 0.40 0.23
Control Delay 75.8 47.0 53.4 91.2 25.7 16.7 80.1 32.2 6.8
Queue Delay 0.0 0.0 0.0 0.0 1.0 0.8 0.0 0.8 0.0
Total Delay 75.8 47.0 53.4 91.2 26.6 17.5 80.1 33.0 6.8
Queue Length 50th (ft) 76 157 346 139 254 116 28 224 12
Queue Length 95th (ft) 103 240 429 209 321 198 61 272 54
Internal Link Dist (ft) 546 402 400 442
Turn Bay Length (ft) 110 150 80 150 150
Base Capacity (vph) 701 475 994 219 1719 772 479 1456 686
Starvation Cap Reductn 0 0 0 0 691 253 0 530 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.36 0.69 0.63 0.70 0.53 0.06 0.63 0.23

Intersection Summary
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Lane Group EBL EBT WBL WBR NBT SBL SBT
Lane Group Flow (vph) 262 329 63 93 825 12 799
v/c Ratio 0.39 0.88 0.42 0.43 0.38 0.04 0.37
Control Delay 34.3 55.9 49.2 15.3 11.2 10.4 11.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.3 55.9 49.2 15.3 11.2 10.4 11.1
Queue Length 50th (ft) 69 163 37 0 135 3 131
Queue Length 95th (ft) 102 #286 63 29 191 11 176
Internal Link Dist (ft) 641 394 400
Turn Bay Length (ft) 60 70 105
Base Capacity (vph) 758 413 223 274 2150 334 2164
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.80 0.28 0.34 0.38 0.04 0.37

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 81 364 114 472 381 833 65 951
v/c Ratio 0.83 0.81 0.97 1.00 0.97 0.53 0.45 0.93
Control Delay 97.5 46.3 119.5 76.1 75.1 19.8 49.4 45.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 97.5 46.3 119.5 76.1 75.1 19.8 49.4 45.8
Queue Length 50th (ft) 47 185 66 267 216 181 36 257
Queue Length 95th (ft) #122 #300 #158 #428 #379 232 73 #351
Internal Link Dist (ft) 1068 223 508 394
Turn Bay Length (ft) 260 200 130
Base Capacity (vph) 98 448 118 473 393 1566 157 1019
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 0.83 0.81 0.97 1.00 0.97 0.53 0.41 0.93

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 183 318 101 143 79 677 26 503 342 439 160
v/c Ratio 0.98 0.72 0.22 0.80 0.18 1.03 0.21 0.51 0.94 0.48 0.19
Control Delay 106.7 44.5 2.8 73.6 30.7 60.2 45.8 28.9 72.6 19.8 3.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 106.7 44.5 2.8 73.6 30.7 60.2 45.8 28.9 72.6 19.8 3.5
Queue Length 50th (ft) 112 179 0 85 38 ~239 15 126 203 152 0
Queue Length 95th (ft) #169 203 0 #163 72 #385 41 176 #320 264 29
Internal Link Dist (ft) 618 228 1272 508
Turn Bay Length (ft) 300 30 50 110 50
Base Capacity (vph) 186 439 463 186 431 656 186 989 372 911 840
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.98 0.72 0.22 0.77 0.18 1.03 0.14 0.51 0.92 0.48 0.19

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group WBT NBL NBT SBR
Lane Group Flow (vph) 1429 120 1832 1367
v/c Ratio 0.81 0.40 0.49 0.83
Control Delay 49.4 43.6 16.7 36.9
Queue Delay 1.8 0.0 0.5 1.0
Total Delay 51.2 43.6 17.2 37.9
Queue Length 50th (ft) 465 73 281 454
Queue Length 95th (ft) 522 140 313 543
Internal Link Dist (ft) 525 459
Turn Bay Length (ft) 160
Base Capacity (vph) 1862 303 3747 1653
Starvation Cap Reductn 265 0 1321 105
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.89 0.40 0.76 0.88

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT SBT SBR
Lane Group Flow (vph) 145 143 132 2065 927 729 166
v/c Ratio 0.70 0.67 0.63 0.81 0.52 0.73 0.36
Control Delay 80.2 64.2 60.8 34.0 25.5 52.9 28.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.2 64.2 60.8 34.0 25.5 52.9 28.6
Queue Length 50th (ft) 146 119 102 585 307 351 83
Queue Length 95th (ft) 216 194 172 647 368 #467 171
Internal Link Dist (ft) 215 1119 222
Turn Bay Length (ft) 92
Base Capacity (vph) 285 284 279 2544 1776 1002 461
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.50 0.47 0.81 0.52 0.73 0.36

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



Queues
9: Foothill Blvd & D St 8/20/2015

Existing AM Synchro 8 Report
Page 8

Lane Group EBL EBT WBT NBT
Lane Group Flow (vph) 239 524 1103 2103
v/c Ratio 0.49 1.03 0.81 0.54
Control Delay 65.7 111.2 57.8 42.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 65.7 111.2 57.8 42.7
Queue Length 50th (ft) 118 ~318 376 402
Queue Length 95th (ft) 126 #299 430 410
Internal Link Dist (ft) 529 1068 772
Turn Bay Length (ft)
Base Capacity (vph) 491 507 1448 3884
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.49 1.03 0.76 0.54

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



Queues
10: Mission Blvd & D St 8/20/2015

Existing AM Synchro 8 Report
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Lane Group EBT WBL WBT SBT
Lane Group Flow (vph) 602 582 675 3077
v/c Ratio 0.75 0.76 0.86 0.78
Control Delay 67.4 63.3 69.2 30.7
Queue Delay 0.0 0.0 0.0 28.9
Total Delay 67.4 63.3 69.2 59.5
Queue Length 50th (ft) 214 283 344 594
Queue Length 95th (ft) 219 354 423 675
Internal Link Dist (ft) 337 529 433
Turn Bay Length (ft) 232
Base Capacity (vph) 1053 780 804 3964
Starvation Cap Reductn 0 0 0 1057
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.57 0.75 0.84 1.06

Intersection Summary



Queues
11: Mission Blvd & Fletcher Ln/Walpert St 8/20/2015

Existing AM Synchro 8 Report
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Lane Group EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 152 132 234 171 253 1683 32 1987
v/c Ratio 0.55 0.36 0.96 0.38 0.80 0.51 0.42 0.77
Control Delay 58.0 16.8 102.7 49.0 78.0 15.4 88.0 35.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.0 16.8 102.7 49.0 78.0 15.4 88.0 35.3
Queue Length 50th (ft) 130 25 226 137 247 338 32 612
Queue Length 95th (ft) 186 65 #335 190 311 352 70 756
Internal Link Dist (ft) 474 2087 385 899
Turn Bay Length (ft) 60 45 292 225
Base Capacity (vph) 301 593 268 495 586 3293 80 2565
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.22 0.87 0.35 0.43 0.51 0.40 0.77

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



Queues
12: Mission Blvd & Jackson Street/Foothill Blvd 8/20/2015

Existing AM Synchro 8 Report
Page 11

Lane Group EBT NBR SBT SBR
Lane Group Flow (vph) 892 1697 1830 1432
v/c Ratio 0.73 0.74 0.41 0.52
Control Delay 57.3 13.6 11.1 0.7
Queue Delay 0.0 0.0 0.6 0.0
Total Delay 57.3 13.6 11.7 0.7
Queue Length 50th (ft) 306 336 216 0
Queue Length 95th (ft) 320 444 273 0
Internal Link Dist (ft) 461 422
Turn Bay Length (ft)
Base Capacity (vph) 3135 2279 4429 2729
Starvation Cap Reductn 0 0 2000 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.28 0.74 0.75 0.52

Intersection Summary



Queues
13: Redwood Rd & Grove Wy 8/20/2015

Existing AM Synchro 8 Report
Page 12

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 96 132 394 415 202 14 573 324 116 1246
v/c Ratio 0.51 0.21 0.95 0.97 0.30 0.09 0.33 0.43 0.39 0.79
Control Delay 25.7 11.7 56.2 59.1 3.8 21.8 12.3 4.0 25.0 18.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.7 11.7 56.2 59.1 3.8 21.8 12.3 4.0 25.0 18.5
Queue Length 50th (ft) 21 23 112 ~121 0 4 42 0 16 125
Queue Length 95th (ft) #52 46 #264 #276 33 16 60 34 35 #321
Internal Link Dist (ft) 459 829 416 301
Turn Bay Length (ft) 100 283 100 180 230
Base Capacity (vph) 190 642 413 427 673 153 1763 751 297 1570
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.21 0.95 0.97 0.30 0.09 0.33 0.43 0.39 0.79

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



Queues
15: Foothill Blvd & City Center Dr 8/20/2015

Existing AM Synchro 8 Report
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 25 31 11 194 186 5 1541 15 341 1518 302
v/c Ratio 0.29 0.08 0.16 0.79 0.63 0.08 0.53 0.02 0.91 0.38 0.23
Control Delay 77.2 57.2 75.3 45.4 17.3 73.4 22.7 0.0 86.3 6.6 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0
Total Delay 77.2 57.2 75.3 45.4 17.3 73.4 23.5 0.0 86.3 6.6 2.7
Queue Length 50th (ft) 24 14 11 68 0 5 349 0 331 143 19
Queue Length 95th (ft) 50 27 34 154 77 21 472 0 #516 301 76
Internal Link Dist (ft) 226 480 468 509
Turn Bay Length (ft) 70 145 220 220 170
Base Capacity (vph) 310 1113 70 382 421 59 2891 943 375 4036 1299
Starvation Cap Reductn 0 0 0 0 0 0 933 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.03 0.16 0.51 0.44 0.08 0.79 0.02 0.91 0.38 0.23

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



Queues
16: 2nd St & City Center Dr 8/20/2015

Existing AM Synchro 8 Report
Page 14

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 26 11 447 86 34 196 390 1 122
v/c Ratio 0.10 0.03 0.68 0.33 0.05 0.42 0.41 0.00 0.09
Control Delay 29.9 28.2 8.8 34.4 26.1 30.8 26.9 20.0 15.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.9 28.2 8.8 34.4 26.1 30.8 26.9 20.0 15.3
Queue Length 50th (ft) 12 5 0 43 7 95 89 0 17
Queue Length 95th (ft) 30 17 41 72 16 195 158 3 30
Internal Link Dist (ft) 480 174 436 511
Turn Bay Length (ft) 100 71 190 20
Base Capacity (vph) 533 726 890 545 1358 466 949 690 1352
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.02 0.50 0.16 0.03 0.42 0.41 0.00 0.09

Intersection Summary



Queues
1: 2nd St & A St 8/20/2015

Existing PM Synchro 8 Report
Page 1

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 27 1082 310 1013 91 511 230 173 538
v/c Ratio 0.25 1.38 0.78 0.93 0.58 0.39 0.33 0.84 0.35
Control Delay 55.8 212.4 61.9 52.8 63.6 21.6 4.3 79.8 21.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.8 212.4 61.9 52.8 63.6 21.6 4.3 79.8 21.3
Queue Length 50th (ft) 19 ~560 112 ~406 64 122 0 123 130
Queue Length 95th (ft) 46 #672 160 #570 115 170 52 #233 183
Internal Link Dist (ft) 525 603 442 472
Turn Bay Length (ft) 90 265 120 120 95
Base Capacity (vph) 158 786 429 1093 205 1319 692 221 1551
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 1.38 0.72 0.93 0.44 0.39 0.33 0.78 0.35

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



Queues
2: 2nd St & B St 8/20/2015

Existing PM Synchro 8 Report
Page 2

Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 247 188 422 84 922 402 48 679 112
v/c Ratio 0.69 0.71 0.76 0.60 0.47 0.44 0.45 0.36 0.15
Control Delay 79.1 78.1 72.7 88.8 21.4 14.6 86.3 21.9 7.9
Queue Delay 0.0 0.0 0.0 0.0 1.4 1.3 0.0 0.7 0.0
Total Delay 79.1 78.1 72.7 88.8 22.8 15.9 86.3 22.6 7.9
Queue Length 50th (ft) 133 212 236 88 295 156 50 210 15
Queue Length 95th (ft) 167 295 285 139 418 285 97 325 64
Internal Link Dist (ft) 546 402 400 442
Turn Bay Length (ft) 110 150 80 150 150
Base Capacity (vph) 631 325 673 222 1967 915 439 1897 728
Starvation Cap Reductn 0 0 0 0 786 308 0 813 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.58 0.63 0.38 0.78 0.66 0.11 0.63 0.15

Intersection Summary



Queues
3: 2nd St & C St 8/20/2015

Existing PM Synchro 8 Report
Page 3

Lane Group EBL EBT WBL WBR NBT SBL SBT
Lane Group Flow (vph) 514 494 51 38 899 22 886
v/c Ratio 0.56 0.98 0.24 0.14 0.54 0.11 0.53
Control Delay 20.4 57.0 25.1 1.5 13.3 13.2 13.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.4 57.0 25.1 1.5 13.3 13.2 13.3
Queue Length 50th (ft) 75 146 16 0 117 4 116
Queue Length 95th (ft) 117 #319 31 0 163 19 182
Internal Link Dist (ft) 641 394 400
Turn Bay Length (ft) 60 70 105
Base Capacity (vph) 919 506 316 352 1656 198 1667
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.98 0.16 0.11 0.54 0.11 0.53

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



Queues
4: 2nd St & D St 8/20/2015

Existing PM Synchro 8 Report
Page 4

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 208 456 54 258 128 701 91 1001
v/c Ratio 0.96 0.77 0.50 0.66 0.71 0.56 0.54 0.86
Control Delay 84.6 30.7 47.3 30.2 56.4 20.2 41.7 28.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 84.6 30.7 47.3 30.2 56.4 20.2 41.7 28.0
Queue Length 50th (ft) 83 160 21 84 52 124 35 170
Queue Length 95th (ft) #192 #285 #64 152 #131 161 #89 #284
Internal Link Dist (ft) 1068 223 508 394
Turn Bay Length (ft) 260 200 130
Base Capacity (vph) 217 593 108 456 181 1243 171 1159
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 0.96 0.77 0.50 0.57 0.71 0.56 0.53 0.86

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



Queues
5: 2nd St & E St 8/20/2015

Existing PM Synchro 8 Report
Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 79 123 45 26 22 187 10 627 198 521 61
v/c Ratio 0.58 0.56 0.17 0.25 0.14 0.62 0.10 0.35 0.58 0.38 0.05
Control Delay 66.8 55.9 2.5 55.7 47.5 16.2 52.8 16.7 49.7 8.6 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0
Total Delay 66.8 55.9 2.5 55.7 47.5 16.2 52.8 16.7 49.7 9.1 1.1
Queue Length 50th (ft) 55 86 0 18 15 0 7 133 131 120 0
Queue Length 95th (ft) 90 121 0 47 39 66 23 164 #243 296 10
Internal Link Dist (ft) 618 228 1272 508
Turn Bay Length (ft) 300 30 50 110 50
Base Capacity (vph) 158 365 372 158 365 452 205 1806 344 1361 1180
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 438 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.34 0.12 0.16 0.06 0.41 0.05 0.35 0.58 0.56 0.05

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



Queues
7: Foothill Blvd & A St 8/20/2015

Existing PM Synchro 8 Report
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Lane Group WBT NBL NBT SBR
Lane Group Flow (vph) 1111 199 3228 1151
v/c Ratio 0.80 0.56 0.91dr 0.64
Control Delay 58.6 54.3 18.1 27.2
Queue Delay 0.0 0.0 23.2 0.0
Total Delay 58.6 54.3 41.2 27.2
Queue Length 50th (ft) 393 155 603 321
Queue Length 95th (ft) 434 244 673 399
Internal Link Dist (ft) 525 459
Turn Bay Length (ft) 160
Base Capacity (vph) 1501 357 4192 1790
Starvation Cap Reductn 0 0 1102 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.74 0.56 1.04 0.64

Intersection Summary
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.



Queues
8: Mission Blvd & A St 8/20/2015

Existing PM Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT SBT SBR
Lane Group Flow (vph) 290 286 258 1251 658 685 145
v/c Ratio 0.77 0.76 0.71 0.71 0.54 0.58 0.28
Control Delay 67.2 61.2 57.8 44.5 38.6 43.7 24.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.2 61.2 57.8 44.5 38.6 43.7 24.0
Queue Length 50th (ft) 282 262 221 368 253 303 63
Queue Length 95th (ft) 361 349 298 421 316 406 139
Internal Link Dist (ft) 215 1119 222
Turn Bay Length (ft) 92
Base Capacity (vph) 509 496 476 1813 1251 1191 526
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.58 0.54 0.69 0.53 0.58 0.28

Intersection Summary



Queues
9: Foothill Blvd & D St 8/20/2015

Existing PM Synchro 8 Report
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Lane Group EBL EBT WBT NBT
Lane Group Flow (vph) 587 519 700 3255
v/c Ratio 0.72 0.62 0.76 0.84
Control Delay 63.0 59.6 67.5 41.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 63.0 59.6 67.5 41.1
Queue Length 50th (ft) 295 259 258 657
Queue Length 95th (ft) #401 342 294 682
Internal Link Dist (ft) 529 1068 772
Turn Bay Length (ft)
Base Capacity (vph) 811 836 1320 3854
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.72 0.62 0.53 0.84

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



Queues
10: Mission Blvd & D St 8/20/2015

Existing PM Synchro 8 Report
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Lane Group EBT WBL WBT SBT
Lane Group Flow (vph) 1039 529 325 2392
v/c Ratio 0.78 0.80 0.48 0.70
Control Delay 57.0 69.4 57.6 35.4
Queue Delay 0.0 0.0 0.0 1.8
Total Delay 57.0 69.4 57.6 37.3
Queue Length 50th (ft) 357 262 153 478
Queue Length 95th (ft) 391 326 202 558
Internal Link Dist (ft) 337 529 433
Turn Bay Length (ft) 232
Base Capacity (vph) 1532 730 753 3430
Starvation Cap Reductn 0 0 0 823
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.68 0.72 0.43 0.92

Intersection Summary



Queues
11: Mission Blvd & Fletcher Ln/Walpert St 8/20/2015

Existing PM Synchro 8 Report
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Lane Group EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 181 185 118 70 284 1975 82 1587
v/c Ratio 0.70 0.45 1.03 0.23 0.81 0.57 0.61 0.55
Control Delay 74.1 21.9 151.8 52.4 77.0 14.5 87.5 11.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.1 21.9 151.8 52.4 77.0 14.5 87.5 11.7
Queue Length 50th (ft) 175 55 ~126 60 278 352 88 127
Queue Length 95th (ft) 242 124 #212 99 362 508 149 126
Internal Link Dist (ft) 602 1912 385 899
Turn Bay Length (ft) 60 45 292 225
Base Capacity (vph) 374 611 167 444 593 3463 161 2867
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 0.48 0.30 0.71 0.16 0.48 0.57 0.51 0.55

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



Queues
12: Mission Blvd & Jackson Street/Foothill Blvd 8/20/2015

Existing PM Synchro 8 Report
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Lane Group EBT NBR SBT SBR
Lane Group Flow (vph) 1435 2017 1629 1007
v/c Ratio 0.69 1.11 0.48 0.36
Control Delay 39.2 81.1 23.1 0.3
Queue Delay 0.0 0.0 0.2 0.0
Total Delay 39.2 81.1 23.3 0.3
Queue Length 50th (ft) 436 ~586 180 0
Queue Length 95th (ft) 426 #598 295 0
Internal Link Dist (ft) 461 422
Turn Bay Length (ft)
Base Capacity (vph) 3289 1816 3368 2787
Starvation Cap Reductn 0 0 747 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.44 1.11 0.62 0.36

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



Queues
13: Redwood Rd & Grove Wy 8/20/2015

Existing PM Synchro 8 Report
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 107 170 299 330 201 20 908 691 322 1057
v/c Ratio 0.47 0.29 0.82 0.79 0.32 0.13 0.52 0.89 1.10 0.63
Control Delay 20.7 13.1 36.8 31.7 4.0 22.6 14.0 24.7 109.6 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.7 13.1 36.8 31.7 4.0 22.6 14.0 24.7 109.6 13.6
Queue Length 50th (ft) 23 33 76 83 0 5 73 75 ~56 94
Queue Length 95th (ft) 61 69 #185 #192 31 21 104 #274 #119 #248
Internal Link Dist (ft) 459 829 416 301
Turn Bay Length (ft) 100 283 100 180 230
Base Capacity (vph) 246 635 393 450 659 151 1738 777 293 1673
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.27 0.76 0.73 0.31 0.13 0.52 0.89 1.10 0.63

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



Queues
15: Foothill Blvd & City Center Drive 8/20/2015

Existing PM Synchro 8 Report
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 88 133 47 187 178 26 2082 60 405 994 149
v/c Ratio 0.95 0.32 0.54 0.80 0.57 0.34 0.81 0.07 1.00 0.27 0.13
Control Delay 149.1 61.6 93.0 58.2 15.0 81.9 35.7 3.6 100.9 9.1 1.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 5.9 0.0 0.0 0.0 0.0
Total Delay 149.1 61.6 93.0 58.2 15.0 81.9 41.6 3.6 100.9 9.1 1.8
Queue Length 50th (ft) 89 64 46 105 0 26 620 0 405 128 0
Queue Length 95th (ft) #198 91 93 187 74 59 776 21 #628 190 28
Internal Link Dist (ft) 644 472 611 452
Turn Bay Length (ft) 70 145 220 220 170
Base Capacity (vph) 93 626 93 349 413 81 2564 834 407 3635 1174
Starvation Cap Reductn 0 0 0 0 0 0 437 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.95 0.21 0.51 0.54 0.43 0.32 0.98 0.07 1.00 0.27 0.13

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



Queues
16: 2nd St & City Center Drive 8/20/2015

Existing PM Synchro 8 Report
Page 14

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 49 48 530 81 35 180 360 1 279
v/c Ratio 0.14 0.10 0.66 0.24 0.04 0.29 0.29 0.00 0.43
Control Delay 20.1 19.4 6.6 21.5 16.1 19.4 16.5 26.0 24.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.1 19.4 6.6 21.5 16.1 19.4 16.5 26.0 24.4
Queue Length 50th (ft) 15 15 0 26 4 51 47 0 44
Queue Length 95th (ft) 40 38 50 52 13 150 120 5 91
Internal Link Dist (ft) 472 373 472 439
Turn Bay Length (ft) 100 71 190 20
Base Capacity (vph) 708 966 1076 701 1791 620 1254 918 1789
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.05 0.49 0.12 0.02 0.29 0.29 0.00 0.16

Intersection Summary



Accidents at the intersection of  2nd Street and Walpert Street (#6) 
DATE STREET 1 STREET 2 DISTANCE DIR FROM INT COLL TYPE PED ACTION SEVERITY VIOL CAT INTERSECT HIT RUN INJURY KILL

4/10/2010 WALPERT ST 2ND ST 600 West Side swipe No ped involved Property damage only Auto right‐of‐way Not at intersection Hit run misdemeanor 0 0

4/20/2011 2ND ST WALPERT ST 52 South Rear end No ped involved Property damage only Following too close Not at intersection Not hit run 0 0

8/25/2011 WALPERT ST 2ND ST 500 West Hit object No ped involved Complaint of pain Wrong side of road Not at intersection Not hit run 1 0

1/7/2013 2ND ST WALPERT ST 600 North Auto‐ped Not in x‐walk Complaint of pain Ped violation Not at intersection Not hit run 1 0

2/19/2014 2ND ST WALPERT ST 1500 South Side swipe No ped involved Property damage only Not stated Not at intersection Not hit run 0 0

10/5/2014 2ND ST WALPERT ST 0 Not stated Over‐turned No ped involved Other visible injury Unsafe speed At intersection Not hit run 1 0

12/15/2014 2ND ST WALPERT ST 0 Not stated Auto‐ped In x‐walk at int Complaint of pain Ped right‐of‐way At intersection Not hit run 1 0



 

 

 

Appendix D – Level of Service Worksheets:  Existing plus Project Conditions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HCM Signalized Intersection Capacity Analysis
1: 2nd St & A St 8/17/2015

Existing Plus Project AM Synchro 8 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 441 5 369 1226 79 122 375 165 72 312 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.91 0.91 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.99 0.85 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3533 3433 3502 1770 3366 1411 1770 3492
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3533 3433 3502 1770 3366 1411 1770 3492
Peak-hour factor, PHF 0.93 0.93 0.93 0.94 0.94 0.94 0.87 0.87 0.87 0.88 0.88 0.88
Adj. Flow (vph) 11 474 5 393 1304 84 140 431 190 82 355 31
RTOR Reduction (vph) 0 1 0 0 4 0 0 3 125 0 6 0
Lane Group Flow (vph) 11 478 0 393 1384 0 140 447 46 82 380 0
Confl. Peds. (#/hr) 5 6 6 3
Confl. Bikes (#/hr) 5 1
Turn Type Prot NA Prot NA Prot NA Perm Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 6
Actuated Green, G (s) 1.3 39.2 15.0 52.7 11.1 28.4 28.4 7.4 24.7
Effective Green, g (s) 1.3 39.2 15.0 52.7 11.1 28.4 28.4 7.4 24.7
Actuated g/C Ratio 0.01 0.37 0.14 0.50 0.10 0.27 0.27 0.07 0.23
Clearance Time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 21 1306 485 1741 185 901 378 123 813
v/s Ratio Prot 0.01 0.14 c0.11 c0.40 c0.08 c0.13 0.05 0.11
v/s Ratio Perm 0.03
v/c Ratio 0.52 0.37 0.81 0.79 0.76 0.50 0.12 0.67 0.47
Uniform Delay, d1 52.0 24.3 44.1 22.2 46.1 32.8 29.4 48.1 35.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.4 0.2 9.4 2.7 14.4 2.0 0.7 10.1 1.9
Delay (s) 62.5 24.6 53.5 24.9 60.6 34.7 30.0 58.2 36.9
Level of Service E C D C E C C E D
Approach Delay (s) 25.4 31.2 38.4 40.6
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 33.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 106.0 Sum of lost time (s) 16.2
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 100 8 180 588 32 121 628 270 24 491 146
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Lane Util. Factor 0.95 0.91 0.91 1.00 0.91 0.91 1.00 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.99 1.00 0.99 0.85 1.00 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3476 1610 3354 1770 3367 1423 1770 3374 1411
Flt Permitted 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3476 1610 3354 1770 3367 1423 1770 3374 1411
Peak-hour factor, PHF 0.82 0.82 0.82 0.93 0.93 0.93 0.88 0.88 0.88 0.85 0.85 0.85
Adj. Flow (vph) 16 122 10 194 632 34 138 714 307 28 578 172
RTOR Reduction (vph) 0 4 0 0 2 0 0 1 47 0 1 77
Lane Group Flow (vph) 0 144 0 175 683 0 138 744 229 28 594 78
Confl. Peds. (#/hr) 5 13
Confl. Bikes (#/hr) 2 2 1 1
Turn Type Split NA Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 6 2
Actuated Green, G (s) 11.9 46.4 46.4 16.5 78.7 78.7 5.5 67.7 67.7
Effective Green, g (s) 11.9 46.4 46.4 16.5 78.7 78.7 5.5 67.7 67.7
Actuated g/C Ratio 0.08 0.30 0.30 0.11 0.50 0.50 0.04 0.43 0.43
Clearance Time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 263 475 991 186 1687 713 62 1454 608
v/s Ratio Prot c0.04 0.11 c0.20 c0.08 c0.22 0.02 0.18
v/s Ratio Perm 0.16 0.06
v/c Ratio 0.55 0.37 0.69 0.74 0.44 0.32 0.45 0.41 0.13
Uniform Delay, d1 70.0 43.7 48.9 68.2 25.1 23.3 74.3 30.8 26.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.5 2.0 14.7 0.8 1.2 5.2 0.9 0.4
Delay (s) 72.3 44.2 50.9 82.9 25.9 24.5 79.4 31.7 27.3
Level of Service E D D F C C E C C
Approach Delay (s) 72.3 49.6 32.3 32.5
Approach LOS E D C C

Intersection Summary
HCM 2000 Control Delay 39.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 157.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 231 148 142 48 0 71 0 730 29 10 694 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.95 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1702 1770 1507 3512 1770 3539
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.28 1.00
Satd. Flow (perm) 3433 1702 1770 1507 3512 526 3539
Peak-hour factor, PHF 0.88 0.88 0.88 0.76 0.76 0.76 0.89 0.89 0.89 0.86 0.86 0.86
Adj. Flow (vph) 262 168 161 63 0 93 0 820 33 12 807 0
RTOR Reduction (vph) 0 38 0 0 0 86 0 2 0 0 0 0
Lane Group Flow (vph) 262 291 0 63 0 7 0 851 0 12 807 0
Confl. Peds. (#/hr) 10 9 14
Confl. Bikes (#/hr) 4 1
Turn Type Split NA Prot Perm NA Perm NA
Protected Phases 3 3 4 6 2
Permitted Phases 4 2
Actuated Green, G (s) 18.8 18.8 6.9 6.9 57.3 57.3 57.3
Effective Green, g (s) 18.8 18.8 6.9 6.9 57.3 57.3 57.3
Actuated g/C Ratio 0.20 0.20 0.07 0.07 0.60 0.60 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0
Lane Grp Cap (vph) 679 336 128 109 2118 317 2134
v/s Ratio Prot 0.08 c0.17 c0.04 c0.24 0.23
v/s Ratio Perm 0.00 0.02
v/c Ratio 0.39 0.87 0.49 0.06 0.40 0.04 0.38
Uniform Delay, d1 33.1 36.9 42.4 41.0 9.9 7.7 9.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 19.7 1.1 0.1 0.6 0.2 0.5
Delay (s) 33.2 56.5 43.5 41.1 10.4 7.9 10.2
Level of Service C E D D B A B
Approach Delay (s) 46.2 42.1 10.4 10.2
Approach LOS D D B B

Intersection Summary
HCM 2000 Control Delay 21.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 95.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 70 225 88 98 383 18 335 695 66 56 581 244
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1771 1770 1846 1770 3461 1770 3350
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1771 1770 1846 1770 3461 1770 3350
Peak-hour factor, PHF 0.86 0.86 0.86 0.85 0.85 0.85 0.88 0.88 0.88 0.86 0.86 0.86
Adj. Flow (vph) 81 262 102 115 451 21 381 790 75 65 676 284
RTOR Reduction (vph) 0 16 0 0 2 0 0 8 0 0 51 0
Lane Group Flow (vph) 81 348 0 115 470 0 381 857 0 65 909 0
Confl. Peds. (#/hr) 9 26 31 11
Confl. Bikes (#/hr) 3 2
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 5.0 22.0 6.0 23.0 20.0 39.7 6.3 26.0
Effective Green, g (s) 5.0 22.0 6.0 23.0 20.0 39.7 6.3 26.0
Actuated g/C Ratio 0.06 0.24 0.07 0.26 0.22 0.44 0.07 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 98 432 118 471 393 1526 123 967
v/s Ratio Prot 0.05 0.20 c0.06 c0.25 c0.22 0.25 0.04 c0.27
v/s Ratio Perm
v/c Ratio 0.83 0.81 0.97 1.00 0.97 0.56 0.53 0.94
Uniform Delay, d1 42.1 32.0 41.9 33.5 34.7 18.7 40.4 31.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 40.9 10.5 74.3 40.5 36.9 1.5 4.1 17.6
Delay (s) 83.0 42.5 116.2 74.0 71.6 20.2 44.5 48.8
Level of Service F D F E E C D D
Approach Delay (s) 49.9 82.2 35.9 48.6
Approach LOS D F D D

Intersection Summary
HCM 2000 Control Delay 50.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 130 226 72 120 66 569 24 408 83 284 372 133
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 0.96 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1480 1770 1863 1513 1770 3373 1770 1863 1550
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1480 1770 1863 1513 1770 3373 1770 1863 1550
Peak-hour factor, PHF 0.71 0.71 0.71 0.84 0.84 0.84 0.92 0.92 0.92 0.83 0.83 0.83
Adj. Flow (vph) 183 318 101 143 79 677 26 443 90 342 448 160
RTOR Reduction (vph) 0 0 77 0 0 301 0 18 0 0 0 86
Lane Group Flow (vph) 183 318 24 143 79 376 26 515 0 342 448 74
Confl. Peds. (#/hr) 20 24 53
Confl. Bikes (#/hr) 2 2 1
Turn Type Prot NA Perm Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 10.0 22.4 22.4 9.6 22.0 22.0 2.9 27.4 19.6 44.1 44.1
Effective Green, g (s) 10.0 22.4 22.4 9.6 22.0 22.0 2.9 27.4 19.6 44.1 44.1
Actuated g/C Ratio 0.11 0.24 0.24 0.10 0.23 0.23 0.03 0.29 0.21 0.46 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 186 439 348 178 431 350 54 972 365 864 719
v/s Ratio Prot c0.10 0.17 0.08 0.04 0.01 0.15 c0.19 c0.24
v/s Ratio Perm 0.02 c0.25 0.05
v/c Ratio 0.98 0.72 0.07 0.80 0.18 1.07 0.48 0.53 0.94 0.52 0.10
Uniform Delay, d1 42.4 33.5 28.2 41.8 29.3 36.5 45.3 28.4 37.1 18.0 14.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 60.7 5.0 0.0 21.3 0.1 69.1 2.5 2.1 30.7 2.2 0.3
Delay (s) 103.2 38.4 28.2 63.1 29.4 105.6 47.8 30.5 67.8 20.2 14.6
Level of Service F D C E C F D C E C B
Approach Delay (s) 56.4 92.1 31.3 36.4
Approach LOS E F C D

Intersection Summary
HCM 2000 Control Delay 56.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 95.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 135 59 72 363 358 213
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.71 0.71 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 190 83 80 403 398 237
Pedestrians 13
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1079 529 634
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1079 529 634
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 14 85 92
cM capacity (veh/h) 221 544 949

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 273 483 634
Volume Left 190 80 0
Volume Right 83 0 237
cSH 270 949 1700
Volume to Capacity 1.01 0.08 0.37
Queue Length 95th (ft) 258 7 0
Control Delay (s) 99.1 2.4 0.0
Lane LOS F A
Approach Delay (s) 99.1 2.4 0.0
Approach LOS F

Intersection Summary
Average Delay 20.3
Intersection Capacity Utilization 77.1% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 135 59 72 363 358 213
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.96 1.00 0.95
Flt Protected 0.97 0.99 1.00
Satd. Flow (prot) 1707 1847 1769
Flt Permitted 0.97 0.83 1.00
Satd. Flow (perm) 1707 1537 1769
Peak-hour factor, PHF 0.71 0.71 0.90 0.90 0.90 0.90
Adj. Flow (vph) 190 83 80 403 398 237
RTOR Reduction (vph) 34 0 0 0 41 0
Lane Group Flow (vph) 239 0 0 483 594 0
Confl. Peds. (#/hr) 13
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 2
Actuated Green, G (s) 10.8 21.8 21.8
Effective Green, g (s) 10.8 21.8 21.8
Actuated g/C Ratio 0.27 0.54 0.54
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 454 825 949
v/s Ratio Prot c0.14 c0.34
v/s Ratio Perm 0.31
v/c Ratio 0.53 0.59 0.63
Uniform Delay, d1 12.7 6.3 6.6
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1.1 1.1 1.3
Delay (s) 13.8 7.4 7.9
Level of Service B A A
Approach Delay (s) 13.8 7.4 7.9
Approach LOS B A A

Intersection Summary
HCM 2000 Control Delay 8.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 40.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 77.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1332 15 112 1248 456 0 0 1230
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 5.0
Lane Util. Factor 0.91 1.00 0.86 0.76
Frpb, ped/bikes 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.96 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5076 1770 6120 3556
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5076 1770 6120 3556
Peak-hour factor, PHF 0.92 0.92 0.92 0.94 0.94 0.94 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 0 1417 16 120 1342 490 0 0 1367
RTOR Reduction (vph) 0 0 0 0 1 0 33 44 0 0 0 158
Lane Group Flow (vph) 0 0 0 0 1432 0 87 1788 0 0 0 1209
Confl. Peds. (#/hr) 3 4 4 2
Confl. Bikes (#/hr) 1 4 1
Turn Type NA Split NA Perm
Protected Phases 4 6 6
Permitted Phases 2 2
Actuated Green, G (s) 53.8 23.5 88.2 64.7
Effective Green, g (s) 53.8 23.5 88.2 64.7
Actuated g/C Ratio 0.35 0.15 0.57 0.42
Clearance Time (s) 3.5 3.5 3.5 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1773 270 3505 1493
v/s Ratio Prot c0.28 0.05 c0.08
v/s Ratio Perm 0.21 c0.34
v/c Ratio 0.81 0.32 0.51 0.81
Uniform Delay, d1 45.4 58.2 19.9 39.2
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.8 3.1 0.5 4.9
Delay (s) 48.2 61.3 20.4 44.1
Level of Service D E C D
Approach Delay (s) 0.0 48.2 22.9 44.1
Approach LOS A D C D

Intersection Summary
HCM 2000 Control Delay 36.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 154.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 215 0 172 1962 788 97 0 0 0 0 660 172
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Lane Util. Factor 0.95 0.91 0.95 0.94 0.95 0.91 0.91
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.94 0.85 1.00 0.98 1.00 0.85
Flt Protected 0.95 0.97 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1681 1530 1504 4990 3469 3375 1401
Flt Permitted 0.95 0.97 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1681 1530 1504 4990 3469 3375 1401
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.95 0.92 0.92 0.92 0.93 0.93 0.93
Adj. Flow (vph) 234 0 187 2065 829 102 0 0 0 0 710 185
RTOR Reduction (vph) 0 25 25 0 6 0 0 0 0 0 1 46
Lane Group Flow (vph) 145 118 108 2065 925 0 0 0 0 0 728 120
Confl. Peds. (#/hr) 13 11 18 9
Confl. Bikes (#/hr) 1 2 1
Turn Type Split NA Prot Split NA NA Perm
Protected Phases 8 8 8 4 4 2
Permitted Phases 2
Actuated Green, G (s) 18.5 18.5 18.5 76.5 76.5 44.5 44.5
Effective Green, g (s) 18.5 18.5 18.5 76.5 76.5 44.5 44.5
Actuated g/C Ratio 0.12 0.12 0.12 0.51 0.51 0.30 0.30
Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 207 188 185 2544 1769 1001 415
v/s Ratio Prot c0.09 0.08 0.07 c0.41 0.27 c0.22
v/s Ratio Perm 0.09
v/c Ratio 0.70 0.63 0.58 0.81 0.52 0.73 0.29
Uniform Delay, d1 63.1 62.5 62.1 30.7 24.6 47.3 40.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 6.3 4.6 2.1 0.3 4.6 1.8
Delay (s) 73.3 68.8 66.7 32.8 24.8 51.9 42.4
Level of Service E E E C C D D
Approach Delay (s) 69.7 30.3 0.0 50.1
Approach LOS E C A D

Intersection Summary
HCM 2000 Control Delay 38.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 167 367 0 0 977 71 0 1940 100 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 0.95 0.91 0.76
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.99
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 5026 8406
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 5026 8406
Peak-hour factor, PHF 0.70 0.70 0.70 0.95 0.95 0.95 0.97 0.97 0.97 0.92 0.92 0.92
Adj. Flow (vph) 239 524 0 0 1028 75 0 2000 103 0 0 0
RTOR Reduction (vph) 0 0 0 0 5 0 0 6 0 0 0 0
Lane Group Flow (vph) 239 524 0 0 1098 0 0 2097 0 0 0 0
Confl. Peds. (#/hr) 17 5 44 4
Confl. Bikes (#/hr) 1 2
Turn Type Split NA NA NA
Protected Phases 8 8 4 6
Permitted Phases
Actuated Green, G (s) 22.2 22.2 41.8 71.5
Effective Green, g (s) 22.2 22.2 41.8 71.5
Actuated g/C Ratio 0.14 0.14 0.27 0.46
Clearance Time (s) 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 491 506 1355 3877
v/s Ratio Prot 0.07 c0.15 c0.22 c0.25
v/s Ratio Perm
v/c Ratio 0.49 1.04 0.81 0.54
Uniform Delay, d1 61.2 66.4 52.9 30.0
Progression Factor 1.00 1.00 1.00 1.41
Incremental Delay, d2 0.8 49.5 3.8 0.4
Delay (s) 61.9 115.9 56.7 42.8
Level of Service E F E D
Approach Delay (s) 99.0 56.7 42.8 0.0
Approach LOS F E D A

Intersection Summary
HCM 2000 Control Delay 57.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 155.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 470 11 535 621 0 0 0 0 70 2533 290
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 5.0
Lane Util. Factor 0.91 0.97 0.95 0.81
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5060 3433 3539 7402
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5060 3433 3539 7402
Peak-hour factor, PHF 0.80 0.80 0.80 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 588 14 582 675 0 0 0 0 74 2695 309
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 12 0
Lane Group Flow (vph) 0 600 0 582 675 0 0 0 0 0 3066 0
Confl. Peds. (#/hr) 22 7 24 6
Confl. Bikes (#/hr) 3
Turn Type NA Split NA Perm NA
Protected Phases 8 4 4 2
Permitted Phases 2
Actuated Green, G (s) 24.5 34.3 34.3 82.2
Effective Green, g (s) 24.5 34.3 34.3 82.2
Actuated g/C Ratio 0.16 0.22 0.22 0.53
Clearance Time (s) 4.0 4.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 805 764 788 3950
v/s Ratio Prot c0.12 0.17 c0.19
v/s Ratio Perm 0.41
v/c Ratio 0.75 0.76 0.86 0.78
Uniform Delay, d1 61.8 56.0 57.5 28.6
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 4.5 9.1 1.6
Delay (s) 65.6 60.5 66.6 30.1
Level of Service E E E C
Approach Delay (s) 65.6 63.8 0.0 30.1
Approach LOS E E A C

Intersection Summary
HCM 2000 Control Delay 43.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 154.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 74 56 108 209 143 13 218 1381 71 30 1794 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 0.99 1.00 1.00
Flt Protected 0.97 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1811 1583 1770 1834 1770 5040 1770 5076
Flt Permitted 0.59 1.00 0.54 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1105 1583 997 1834 1770 5040 1770 5076
Peak-hour factor, PHF 0.82 0.82 0.82 0.83 0.83 0.83 0.86 0.86 0.86 0.91 0.91 0.91
Adj. Flow (vph) 90 68 132 252 172 16 253 1606 83 33 1971 16
RTOR Reduction (vph) 0 0 81 0 2 0 0 3 0 0 1 0
Lane Group Flow (vph) 0 158 51 252 186 0 253 1686 0 33 1986 0
Confl. Peds. (#/hr) 7 9 3 14
Confl. Bikes (#/hr) 4 1
Turn Type Perm NA Over Perm NA Prot NA Prot NA
Protected Phases 8 1 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 40.2 27.7 40.2 40.2 27.7 97.7 5.6 75.6
Effective Green, g (s) 40.2 27.7 40.2 40.2 27.7 97.7 5.6 75.6
Actuated g/C Ratio 0.26 0.18 0.26 0.26 0.18 0.63 0.04 0.49
Clearance Time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 288 284 260 478 318 3197 64 2491
v/s Ratio Prot 0.03 0.10 c0.14 0.33 0.02 c0.39
v/s Ratio Perm 0.14 c0.25
v/c Ratio 0.55 0.18 0.97 0.39 0.80 0.53 0.52 0.80
Uniform Delay, d1 49.1 53.5 56.3 46.8 60.4 15.5 72.9 32.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 0.3 46.7 0.5 12.9 0.6 6.9 2.8
Delay (s) 51.2 53.8 103.0 47.3 73.3 16.1 79.7 35.6
Level of Service D D F D E B E D
Approach Delay (s) 52.4 79.2 23.5 36.3
Approach LOS D E C D

Intersection Summary
HCM 2000 Control Delay 36.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 154.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 702 65 0 0 0 0 0 1493 0 1703 1332
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0
Lane Util. Factor 0.91 0.76 0.86 0.88
Frpb, ped/bikes 1.00 0.86 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 5012 3100 6408 2729
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 5012 3100 6408 2729
Peak-hour factor, PHF 0.86 0.86 0.86 0.92 0.92 0.92 0.88 0.88 0.88 0.93 0.93 0.93
Adj. Flow (vph) 0 816 76 0 0 0 0 0 1697 0 1831 1432
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 137 0 0 0
Lane Group Flow (vph) 0 892 0 0 0 0 0 0 1560 0 1831 1432
Confl. Peds. (#/hr) 5 88
Confl. Bikes (#/hr) 1 1 2
Turn Type NA Perm NA Free
Protected Phases 4 2
Permitted Phases 2 Free
Actuated Green, G (s) 37.9 107.1 107.1 155.0
Effective Green, g (s) 37.9 107.1 107.1 155.0
Actuated g/C Ratio 0.24 0.69 0.69 1.00
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1225 2142 4427 2729
v/s Ratio Prot c0.18 0.29
v/s Ratio Perm c0.50 0.52
v/c Ratio 0.73 0.73 0.41 0.52
Uniform Delay, d1 53.8 14.9 10.4 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 2.2 0.3 0.7
Delay (s) 56.0 17.1 10.6 0.7
Level of Service E B B A
Approach Delay (s) 56.0 0.0 17.1 6.3
Approach LOS E A B A

Intersection Summary
HCM 2000 Control Delay 17.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 155.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 76 94 10 669 100 192 12 492 276 107 1065 84
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1831 1681 1706 1561 1770 5085 1557 3433 3493
Flt Permitted 0.30 1.00 0.67 0.70 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 551 1831 1190 1233 1561 1770 5085 1557 3433 3493
Peak-hour factor, PHF 0.79 0.79 0.79 0.95 0.95 0.95 0.85 0.85 0.85 0.92 0.92 0.92
Adj. Flow (vph) 96 119 13 704 105 202 14 579 325 116 1158 91
RTOR Reduction (vph) 0 8 0 0 0 136 0 0 204 0 10 0
Lane Group Flow (vph) 96 124 0 394 415 66 14 579 121 116 1239 0
Confl. Peds. (#/hr) 9 2 3 7
Confl. Bikes (#/hr) 1 3
Turn Type Perm NA Perm NA Perm Prot NA Perm Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 16.1 16.1 16.1 16.1 16.1 0.8 18.4 18.4 3.1 20.7
Effective Green, g (s) 16.1 16.1 16.1 16.1 16.1 0.8 18.4 18.4 3.1 20.7
Actuated g/C Ratio 0.32 0.32 0.32 0.32 0.32 0.02 0.37 0.37 0.06 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 178 594 386 400 506 28 1886 577 214 1457
v/s Ratio Prot 0.07 0.01 0.11 c0.03 c0.35
v/s Ratio Perm 0.17 0.33 c0.34 0.04 0.08
v/c Ratio 0.54 0.21 1.02 1.04 0.13 0.50 0.31 0.21 0.54 0.85
Uniform Delay, d1 13.7 12.1 16.8 16.8 11.8 24.2 11.1 10.6 22.6 13.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.2 51.2 55.0 0.1 13.4 0.4 0.8 2.8 6.4
Delay (s) 16.8 12.3 67.9 71.8 11.9 37.6 11.5 11.5 25.4 19.4
Level of Service B B E E B D B B C B
Approach Delay (s) 14.2 58.3 11.9 19.9
Approach LOS B E B B

Intersection Summary
HCM 2000 Control Delay 28.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 49.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Yield Yield Stop Stop
Volume (vph) 28 31 1 5 24 375 0 4 4 217 6 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 30 34 1 5 26 408 0 4 4 236 7 15

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 65 439 9 258
Volume Left (vph) 30 5 0 236
Volume Right (vph) 1 408 4 15
Hadj (s) 0.12 -0.52 -0.27 0.18
Departure Headway (s) 5.3 4.2 5.2 5.2
Degree Utilization, x 0.10 0.51 0.01 0.38
Capacity (veh/h) 625 817 593 641
Control Delay (s) 8.8 11.6 8.3 11.4
Approach Delay (s) 8.8 11.6 8.3 11.4
Approach LOS A B A B

Intersection Summary
Delay 11.2
Level of Service B
Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 20 25 0 11 35 342 5 1449 14 321 1412 281
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 1.00 0.88 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1770 1552 1504 1770 5085 1583 1770 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1770 1552 1504 1770 5085 1583 1770 5085 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 22 27 0 12 38 372 5 1575 15 349 1535 305
RTOR Reduction (vph) 0 0 0 0 109 181 0 0 7 0 0 57
Lane Group Flow (vph) 22 27 0 12 100 20 5 1575 8 349 1535 248
Turn Type Prot NA Prot NA Perm Prot NA Perm Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 4.8 17.8 2.4 15.4 15.4 0.8 82.0 82.0 34.3 115.5 115.5
Effective Green, g (s) 4.8 17.8 2.4 15.4 15.4 0.8 82.0 82.0 34.3 115.5 115.5
Actuated g/C Ratio 0.03 0.12 0.02 0.10 0.10 0.01 0.54 0.54 0.23 0.76 0.76
Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Vehicle Extension (s) 2.5 2.5 2.5 2.5 2.5 2.0 4.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 56 417 28 158 153 9 2761 859 402 3889 1210
v/s Ratio Prot c0.01 0.01 0.01 c0.06 0.00 c0.31 c0.20 0.30
v/s Ratio Perm 0.01 0.01 0.16
v/c Ratio 0.39 0.06 0.43 0.64 0.13 0.56 0.57 0.01 0.87 0.39 0.21
Uniform Delay, d1 71.7 59.2 73.6 65.1 61.7 74.9 22.8 15.8 56.2 6.0 4.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.3 0.0 7.5 7.1 0.3 36.0 0.9 0.0 17.1 0.3 0.4
Delay (s) 75.0 59.2 81.1 72.2 62.0 110.9 23.7 15.9 73.3 6.3 5.3
Level of Service E E F E E F C B E A A
Approach Delay (s) 66.3 67.6 23.9 16.8
Approach LOS E E C B

Intersection Summary
HCM 2000 Control Delay 25.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 151.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 21 9 366 68 24 3 350 123 66 1 66 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91 0.91 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3484 1610 3220 1770 3424
Flt Permitted 0.74 1.00 1.00 0.75 1.00 0.95 0.98 0.95 1.00
Satd. Flow (perm) 1373 1863 1583 1399 3484 1610 3220 1770 3424
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 23 10 398 74 26 3 380 134 72 1 72 20
RTOR Reduction (vph) 0 0 330 0 2 0 0 16 0 0 12 0
Lane Group Flow (vph) 23 10 68 74 27 0 198 372 0 1 80 0
Turn Type Perm NA Perm Perm NA Split NA Split NA
Protected Phases 4 4 2 2 1 1
Permitted Phases 4 4 4
Actuated Green, G (s) 15.2 15.2 15.2 15.2 15.2 26.1 26.1 35.1 35.1
Effective Green, g (s) 15.2 15.2 15.2 15.2 15.2 26.1 26.1 35.1 35.1
Actuated g/C Ratio 0.17 0.17 0.17 0.17 0.17 0.30 0.30 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 236 320 272 240 599 475 950 702 1359
v/s Ratio Prot 0.01 0.01 c0.12 0.12 0.00 c0.02
v/s Ratio Perm 0.02 0.04 c0.05
v/c Ratio 0.10 0.03 0.25 0.31 0.04 0.42 0.39 0.00 0.06
Uniform Delay, d1 30.8 30.5 31.7 32.0 30.5 25.0 24.8 16.1 16.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.1 1.0 1.5 0.1 2.7 1.2 0.0 0.1
Delay (s) 31.2 30.6 32.7 33.5 30.6 27.7 26.0 16.1 16.5
Level of Service C C C C C C C B B
Approach Delay (s) 32.6 32.7 26.6 16.5
Approach LOS C C C B

Intersection Summary
HCM 2000 Control Delay 28.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.23
Actuated Cycle Length (s) 88.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 24 922 30 295 850 92 88 335 366 164 457 67
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.91 0.91 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 0.96 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.95 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3519 3433 3473 1770 3193 1385 1770 3448
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3519 3433 3473 1770 3193 1385 1770 3448
Peak-hour factor, PHF 0.88 0.88 0.88 0.93 0.93 0.93 0.93 0.93 0.93 0.95 0.95 0.95
Adj. Flow (vph) 27 1048 34 317 914 99 95 360 394 173 481 71
RTOR Reduction (vph) 0 2 0 0 7 0 0 42 142 0 10 0
Lane Group Flow (vph) 27 1080 0 317 1006 0 95 480 90 173 542 0
Confl. Peds. (#/hr) 10 20 18 25
Confl. Bikes (#/hr) 4 2 2
Turn Type Prot NA Prot NA Prot NA Perm Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 6
Actuated Green, G (s) 4.3 26.5 13.1 35.1 10.0 43.3 43.3 13.1 46.4
Effective Green, g (s) 4.3 26.5 13.1 35.1 10.0 43.3 43.3 13.1 46.4
Actuated g/C Ratio 0.04 0.24 0.12 0.31 0.09 0.39 0.39 0.12 0.41
Clearance Time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 67 832 401 1088 158 1234 535 207 1428
v/s Ratio Prot 0.02 c0.31 c0.09 c0.29 0.05 0.15 c0.10 c0.16
v/s Ratio Perm 0.06
v/c Ratio 0.40 1.30 0.79 0.92 0.60 0.39 0.17 0.84 0.38
Uniform Delay, d1 52.6 42.8 48.1 37.2 49.1 24.8 22.5 48.4 22.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 142.8 9.5 13.0 4.4 0.9 0.7 23.3 0.8
Delay (s) 54.0 185.6 57.7 50.2 53.4 25.7 23.2 71.7 23.6
Level of Service D F E D D C C E C
Approach Delay (s) 182.4 52.0 28.1 35.1
Approach LOS F D C D

Intersection Summary
HCM 2000 Control Delay 79.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 112.0 Sum of lost time (s) 16.2
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 31 163 16 202 332 49 72 672 483 43 620 112
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Lane Util. Factor 0.95 0.91 0.91 1.00 0.91 0.91 1.00 0.91 0.91
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 0.86
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.98 1.00 0.98 0.85 1.00 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3463 1610 3296 1770 3307 1441 1770 3373 1233
Flt Permitted 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3463 1610 3296 1770 3307 1441 1770 3373 1233
Peak-hour factor, PHF 0.85 0.85 0.85 0.95 0.95 0.95 0.86 0.86 0.86 0.90 0.90 0.90
Adj. Flow (vph) 36 192 19 213 349 52 84 781 562 48 689 124
RTOR Reduction (vph) 0 4 0 0 7 0 0 5 60 0 0 34
Lane Group Flow (vph) 0 243 0 192 415 0 84 928 350 48 701 78
Confl. Peds. (#/hr) 7 23 31
Confl. Bikes (#/hr) 2 3 1
Turn Type Split NA Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 6 2
Actuated Green, G (s) 16.7 27.1 27.1 13.1 96.1 96.1 8.6 91.6 91.6
Effective Green, g (s) 16.7 27.1 27.1 13.1 96.1 96.1 8.6 91.6 91.6
Actuated g/C Ratio 0.10 0.17 0.17 0.08 0.59 0.59 0.05 0.56 0.56
Clearance Time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 354 267 547 142 1949 849 93 1895 692
v/s Ratio Prot c0.07 0.12 c0.13 c0.05 c0.28 0.03 0.21
v/s Ratio Perm 0.24 0.06
v/c Ratio 0.69 0.72 0.76 0.59 0.48 0.41 0.52 0.37 0.11
Uniform Delay, d1 70.6 64.3 64.8 72.4 19.1 18.1 75.2 19.7 16.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 8.9 6.0 6.5 0.8 1.5 4.8 0.6 0.3
Delay (s) 76.0 73.3 70.8 78.8 19.9 19.6 79.9 20.3 17.0
Level of Service E E E E B B E C B
Approach Delay (s) 76.0 71.6 23.3 23.2
Approach LOS E E C C

Intersection Summary
HCM 2000 Control Delay 36.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 163.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 473 281 174 35 0 26 0 723 39 20 829 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.93 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.94 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1744 1770 1475 3505 1770 3539
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.22 1.00
Satd. Flow (perm) 3433 1744 1770 1475 3505 405 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.69 0.69 0.69 0.83 0.83 0.83 0.91 0.91 0.91
Adj. Flow (vph) 514 305 189 51 0 38 0 871 47 22 911 0
RTOR Reduction (vph) 0 40 0 0 0 35 0 6 0 0 0 0
Lane Group Flow (vph) 514 454 0 51 0 3 0 912 0 22 911 0
Confl. Peds. (#/hr) 4 13 12
Confl. Bikes (#/hr) 4 2 3 2
Turn Type Split NA Prot Perm NA Perm NA
Protected Phases 3 3 4 6 2
Permitted Phases 4 2
Actuated Green, G (s) 15.0 15.0 4.2 4.2 24.8 24.8 24.8
Effective Green, g (s) 15.0 15.0 4.2 4.2 24.8 24.8 24.8
Actuated g/C Ratio 0.27 0.27 0.08 0.08 0.44 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0
Lane Grp Cap (vph) 919 467 132 110 1552 179 1567
v/s Ratio Prot 0.15 c0.26 c0.03 c0.26 0.26
v/s Ratio Perm 0.00 0.05
v/c Ratio 0.56 0.97 0.39 0.03 0.59 0.12 0.58
Uniform Delay, d1 17.7 20.3 24.7 24.0 11.8 9.2 11.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 34.4 0.7 0.0 1.6 1.4 1.6
Delay (s) 18.1 54.7 25.4 24.0 13.4 10.6 13.3
Level of Service B D C C B B B
Approach Delay (s) 36.0 24.8 13.4 13.2
Approach LOS D C B B

Intersection Summary
HCM 2000 Control Delay 21.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 56.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 181 341 57 54 202 40 106 544 56 84 634 310
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.99 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1819 1770 1808 1770 3478 1770 3342
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1819 1770 1808 1770 3478 1770 3342
Peak-hour factor, PHF 0.87 0.87 0.87 0.94 0.94 0.94 0.83 0.83 0.83 0.92 0.92 0.92
Adj. Flow (vph) 208 392 66 57 215 43 128 655 67 91 689 337
RTOR Reduction (vph) 0 9 0 0 11 0 0 12 0 0 94 0
Lane Group Flow (vph) 208 449 0 57 247 0 128 710 0 91 932 0
Confl. Peds. (#/hr) 2 12 8 7
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 8.0 20.9 2.4 15.3 6.6 20.6 5.1 19.1
Effective Green, g (s) 8.0 20.9 2.4 15.3 6.6 20.6 5.1 19.1
Actuated g/C Ratio 0.12 0.32 0.04 0.24 0.10 0.32 0.08 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 217 584 65 425 179 1102 138 982
v/s Ratio Prot c0.12 c0.25 0.03 0.14 c0.07 0.20 0.05 c0.28
v/s Ratio Perm
v/c Ratio 0.96 0.77 0.88 0.58 0.72 0.64 0.66 0.95
Uniform Delay, d1 28.3 19.9 31.2 22.0 28.3 19.1 29.1 22.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.8 6.1 69.4 2.0 12.7 2.9 10.8 18.8
Delay (s) 77.1 25.9 100.5 24.0 41.0 22.0 40.0 41.3
Level of Service E C F C D C D D
Approach Delay (s) 41.9 37.9 24.8 41.2
Approach LOS D D C D

Intersection Summary
HCM 2000 Control Delay 36.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 62 96 35 23 20 168 8 477 55 186 517 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.96 1.00 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1534 1770 1863 1513 1770 3466 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1534 1770 1863 1513 1770 3466 1770 1863 1583
Peak-hour factor, PHF 0.78 0.78 0.78 0.90 0.90 0.90 0.82 0.82 0.82 0.94 0.94 0.94
Adj. Flow (vph) 79 123 45 26 22 187 10 582 67 198 550 61
RTOR Reduction (vph) 0 0 40 0 0 170 0 7 0 0 0 19
Lane Group Flow (vph) 79 123 5 26 22 17 10 642 0 198 550 42
Confl. Peds. (#/hr) 2 10 12
Confl. Bikes (#/hr) 2 2
Turn Type Prot NA Perm Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 7.4 13.3 13.3 4.3 10.2 10.2 1.3 56.6 21.8 77.1 77.1
Effective Green, g (s) 7.4 13.3 13.3 4.3 10.2 10.2 1.3 56.6 21.8 77.1 77.1
Actuated g/C Ratio 0.07 0.12 0.12 0.04 0.09 0.09 0.01 0.51 0.19 0.69 0.69
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 116 221 182 67 169 137 20 1751 344 1282 1089
v/s Ratio Prot c0.04 c0.07 0.01 0.01 0.01 0.19 c0.11 c0.30
v/s Ratio Perm 0.00 0.01 0.03
v/c Ratio 0.68 0.56 0.03 0.39 0.13 0.12 0.50 0.37 0.58 0.43 0.04
Uniform Delay, d1 51.1 46.6 43.6 52.6 46.8 46.8 55.0 16.8 40.9 7.7 5.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.3 1.7 0.0 1.4 0.1 0.1 7.0 0.6 1.5 1.1 0.1
Delay (s) 63.5 48.3 43.7 53.9 46.9 46.9 62.0 17.4 42.4 8.8 5.7
Level of Service E D D D D D E B D A A
Approach Delay (s) 52.3 47.7 18.1 16.8
Approach LOS D D B B

Intersection Summary
HCM 2000 Control Delay 25.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 112.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 52.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
6: 2nd St & Walpert St 8/17/2015

Existing Plus Project PM Synchro 8 Report
Page 6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 115 95 44 419 427 118
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.75 0.75 0.91 0.91 0.92 0.92
Hourly flow rate (vph) 153 127 48 460 464 128
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1085 529 592
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1085 529 592
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 33 77 95
cM capacity (veh/h) 228 549 983

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 280 509 592
Volume Left 153 48 0
Volume Right 127 0 128
cSH 310 983 1700
Volume to Capacity 0.90 0.05 0.35
Queue Length 95th (ft) 214 4 0
Control Delay (s) 67.0 1.4 0.0
Lane LOS F A
Approach Delay (s) 67.0 1.4 0.0
Approach LOS F

Intersection Summary
Average Delay 14.1
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
6: 2nd St & Walpert St 9/15/2015

  Existing plus Project Conditions PM Mitigations Synchro 8 Report
Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 115 95 44 419 427 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.94 1.00 0.97
Flt Protected 0.97 1.00 1.00
Satd. Flow (prot) 1685 1854 1800
Flt Permitted 0.97 0.92 1.00
Satd. Flow (perm) 1685 1716 1800
Peak-hour factor, PHF 0.75 0.75 0.91 0.91 0.92 0.92
Adj. Flow (vph) 153 127 48 460 464 128
RTOR Reduction (vph) 76 0 0 0 19 0
Lane Group Flow (vph) 204 0 0 508 573 0
Confl. Peds. (#/hr) 1
Confl. Bikes (#/hr) 1 1
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 2
Actuated Green, G (s) 9.6 19.5 19.5
Effective Green, g (s) 9.6 19.5 19.5
Actuated g/C Ratio 0.26 0.53 0.53
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 436 901 946
v/s Ratio Prot c0.12 c0.32
v/s Ratio Perm 0.30
v/c Ratio 0.47 0.56 0.61
Uniform Delay, d1 11.6 5.9 6.1
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.8 1.1
Delay (s) 12.4 6.7 7.2
Level of Service B A A
Approach Delay (s) 12.4 6.7 7.2
Approach LOS B A A

Intersection Summary
HCM 2000 Control Delay 8.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 37.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 946 45 185 2054 948 0 0 1036
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 5.0
Lane Util. Factor 0.91 1.00 0.86 0.76
Frpb, ped/bikes 1.00 1.00 0.99 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.95 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5046 1770 6067 3556
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5046 1770 6067 3556
Peak-hour factor, PHF 0.92 0.92 0.92 0.89 0.89 0.89 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 0 1063 51 199 2209 1019 0 0 1151
RTOR Reduction (vph) 0 0 0 0 4 0 31 53 0 0 0 130
Lane Group Flow (vph) 0 0 0 0 1110 0 168 3175 0 0 0 1021
Confl. Peds. (#/hr) 3 4 4 2
Confl. Bikes (#/hr) 1 4 1
Turn Type NA Split NA Perm
Protected Phases 4 6 6
Permitted Phases 2 2
Actuated Green, G (s) 43.8 29.5 104.2 74.7
Effective Green, g (s) 43.8 29.5 104.2 74.7
Actuated g/C Ratio 0.27 0.18 0.65 0.47
Clearance Time (s) 3.5 3.5 3.5 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1381 326 3951 1660
v/s Ratio Prot c0.22 0.09 c0.15
v/s Ratio Perm 0.38 0.29
v/c Ratio 0.80 0.52 0.91dr 0.62
Uniform Delay, d1 54.1 58.8 20.4 31.9
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 5.7 1.8 1.7
Delay (s) 57.6 64.5 22.2 33.6
Level of Service E E C C
Approach Delay (s) 0.0 57.6 24.7 33.6
Approach LOS A E C C

Intersection Summary
HCM 2000 Control Delay 32.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 474 0 279 1213 487 154 0 0 0 0 590 142
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Lane Util. Factor 0.95 0.91 0.95 0.94 0.95 0.91 0.91
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.99 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 0.85 1.00 0.96 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1681 1570 1504 4990 3387 3375 1381
Flt Permitted 0.95 0.96 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1681 1570 1504 4990 3387 3375 1381
Peak-hour factor, PHF 0.90 0.90 0.90 0.97 0.97 0.97 0.92 0.92 0.92 0.88 0.88 0.88
Adj. Flow (vph) 527 0 310 1251 502 159 0 0 0 0 670 161
RTOR Reduction (vph) 0 22 22 0 21 0 0 0 0 0 1 40
Lane Group Flow (vph) 290 265 238 1251 640 0 0 0 0 0 685 105
Confl. Peds. (#/hr) 26 10 27 17
Confl. Bikes (#/hr) 3 2 3
Turn Type Split NA Prot Split NA NA Perm
Protected Phases 8 8 8 4 4 2
Permitted Phases 2
Actuated Green, G (s) 33.8 33.8 33.8 52.9 52.9 52.8 52.8
Effective Green, g (s) 33.8 33.8 33.8 52.9 52.9 52.8 52.8
Actuated g/C Ratio 0.23 0.23 0.23 0.35 0.35 0.35 0.35
Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 378 353 338 1759 1194 1188 486
v/s Ratio Prot c0.17 0.17 0.16 c0.25 0.19 c0.20
v/s Ratio Perm 0.08
v/c Ratio 0.77 0.75 0.70 0.71 0.54 0.58 0.22
Uniform Delay, d1 54.4 54.2 53.5 41.9 38.8 39.5 34.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 8.5 6.5 1.4 0.5 2.0 1.0
Delay (s) 63.4 62.6 60.0 43.3 39.2 41.6 35.1
Level of Service E E E D D D D
Approach Delay (s) 62.1 41.9 0.0 40.4
Approach LOS E D A D

Intersection Summary
HCM 2000 Control Delay 46.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 534 473 0 0 598 67 0 2934 159 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 0.95 0.91 0.76
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 0.99
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 4995 8403
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 4995 8403
Peak-hour factor, PHF 0.91 0.91 0.91 0.95 0.95 0.95 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 587 520 0 0 629 71 0 3088 167 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 6 0 0 0 0
Lane Group Flow (vph) 587 520 0 0 698 0 0 3249 0 0 0 0
Confl. Peds. (#/hr) 7 10 26 4
Turn Type Split NA NA NA
Protected Phases 8 8 4 6
Permitted Phases
Actuated Green, G (s) 38.1 38.1 29.7 73.7
Effective Green, g (s) 38.1 38.1 29.7 73.7
Actuated g/C Ratio 0.24 0.24 0.18 0.46
Clearance Time (s) 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 812 837 921 3846
v/s Ratio Prot c0.17 0.15 c0.14 c0.39
v/s Ratio Perm
v/c Ratio 0.72 0.62 0.76 0.84
Uniform Delay, d1 56.6 55.0 62.2 38.6
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 1.4 3.6 2.5
Delay (s) 59.8 56.4 65.9 41.1
Level of Service E E E D
Approach Delay (s) 58.2 65.9 41.1 0.0
Approach LOS E E D A

Intersection Summary
HCM 2000 Control Delay 48.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 161.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 956 41 487 299 0 0 0 0 44 2033 176
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 5.0
Lane Util. Factor 0.91 0.97 0.95 0.81
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5043 3433 3539 7435
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5043 3433 3539 7435
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 996 43 529 325 0 0 0 0 47 2163 187
RTOR Reduction (vph) 0 3 0 0 0 0 0 0 0 0 9 0
Lane Group Flow (vph) 0 1036 0 529 325 0 0 0 0 0 2388 0
Confl. Peds. (#/hr) 18 10 24 5
Turn Type NA Split NA Perm NA
Protected Phases 8 4 4 2
Permitted Phases 2
Actuated Green, G (s) 40.8 29.9 29.9 71.3
Effective Green, g (s) 40.8 29.9 29.9 71.3
Actuated g/C Ratio 0.26 0.19 0.19 0.46
Clearance Time (s) 4.0 4.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1327 662 682 3420
v/s Ratio Prot c0.21 c0.15 0.09
v/s Ratio Perm 0.32
v/c Ratio 0.78 0.80 0.48 0.70
Uniform Delay, d1 53.0 59.7 55.6 33.3
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 6.7 0.5 1.2
Delay (s) 56.0 66.4 56.1 34.5
Level of Service E E E C
Approach Delay (s) 56.0 62.5 0.0 34.5
Approach LOS E E A C

Intersection Summary
HCM 2000 Control Delay 45.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 155.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 64 117 170 121 68 7 270 1771 122 81 1440 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 0.99 1.00 0.99
Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1830 1583 1770 1833 1770 5017 1770 5049
Flt Permitted 0.84 1.00 0.36 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1557 1583 677 1833 1770 5017 1770 5049
Peak-hour factor, PHF 0.92 0.92 0.92 0.94 0.94 0.94 0.95 0.95 0.95 0.94 0.94 0.94
Adj. Flow (vph) 70 127 185 129 72 7 284 1864 128 86 1532 55
RTOR Reduction (vph) 0 0 90 0 2 0 0 4 0 0 2 0
Lane Group Flow (vph) 0 197 95 129 77 0 284 1988 0 86 1585 0
Confl. Peds. (#/hr) 7 9 12 11
Confl. Bikes (#/hr) 1 3 1 1
Turn Type Perm NA Over Perm NA Prot NA Prot NA
Protected Phases 8 1 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 28.3 30.6 28.3 28.3 30.6 104.1 12.1 85.6
Effective Green, g (s) 28.3 30.6 28.3 28.3 30.6 104.1 12.1 85.6
Actuated g/C Ratio 0.18 0.20 0.18 0.18 0.20 0.67 0.08 0.55
Clearance Time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 284 312 123 334 349 3369 138 2788
v/s Ratio Prot 0.06 0.04 c0.16 c0.40 0.05 0.31
v/s Ratio Perm 0.13 c0.19
v/c Ratio 0.69 0.30 1.05 0.23 0.81 0.59 0.62 0.57
Uniform Delay, d1 59.3 53.1 63.4 54.0 59.5 13.8 69.2 22.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.06 0.46
Incremental Delay, d2 7.1 0.6 94.8 0.4 13.5 0.8 7.6 0.8
Delay (s) 66.4 53.7 158.2 54.4 73.0 14.6 81.0 11.1
Level of Service E D F D E B F B
Approach Delay (s) 60.3 118.7 21.9 14.7
Approach LOS E F C B

Intersection Summary
HCM 2000 Control Delay 26.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 155.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 71.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1309 54 0 0 0 0 0 1896 0 1584 977
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0
Lane Util. Factor 0.91 0.76 0.86 0.88
Frpb, ped/bikes 1.00 0.92 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 5050 3330 6408 2787
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 5050 3330 6408 2787
Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.92 0.92 0.94 0.94 0.94 0.97 0.97 0.97
Adj. Flow (vph) 0 1378 57 0 0 0 0 0 2017 0 1633 1007
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 67 0 0 0
Lane Group Flow (vph) 0 1435 0 0 0 0 0 0 1950 0 1633 1007
Confl. Peds. (#/hr) 11 44
Confl. Bikes (#/hr) 1 1 2
Turn Type NA Perm NA Free
Protected Phases 4 2
Permitted Phases 2 Free
Actuated Green, G (s) 63.5 81.5 81.5 155.0
Effective Green, g (s) 63.5 81.5 81.5 155.0
Actuated g/C Ratio 0.41 0.53 0.53 1.00
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2068 1750 3369 2787
v/s Ratio Prot c0.28 0.25
v/s Ratio Perm c0.59 0.36
v/c Ratio 0.69 1.11 0.48 0.36
Uniform Delay, d1 37.7 36.8 23.4 0.0
Progression Factor 1.00 0.62 0.93 1.00
Incremental Delay, d2 1.0 58.8 0.4 0.3
Delay (s) 38.8 81.7 22.2 0.3
Level of Service D F C A
Approach Delay (s) 38.8 0.0 81.7 13.8
Approach LOS D A F B

Intersection Summary
HCM 2000 Control Delay 42.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 155.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 96 147 6 418 136 177 18 838 637 299 841 147
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1848 1681 1724 1541 1770 5085 1549 3433 3442
Flt Permitted 0.39 1.00 0.65 0.74 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 717 1848 1150 1317 1541 1770 5085 1549 3433 3442
Peak-hour factor, PHF 0.90 0.90 0.90 0.88 0.88 0.88 0.92 0.92 0.92 0.93 0.93 0.93
Adj. Flow (vph) 107 163 7 475 155 201 20 911 692 322 904 158
RTOR Reduction (vph) 0 4 0 0 0 142 0 0 231 0 24 0
Lane Group Flow (vph) 107 166 0 299 331 59 20 911 461 322 1038 0
Confl. Peds. (#/hr) 28 15 9 7
Confl. Bikes (#/hr) 1 2 6
Turn Type Perm NA Perm NA Perm Prot NA Perm Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 14.8 14.8 14.8 14.8 14.8 0.8 19.3 19.3 4.0 22.5
Effective Green, g (s) 14.8 14.8 14.8 14.8 14.8 0.8 19.3 19.3 4.0 22.5
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.30 0.02 0.39 0.39 0.08 0.45
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 211 545 339 389 455 28 1958 596 274 1545
v/s Ratio Prot 0.09 0.01 0.18 c0.09 c0.30
v/s Ratio Perm 0.15 c0.26 0.25 0.04 c0.30
v/c Ratio 0.51 0.31 0.88 0.85 0.13 0.71 0.47 0.77 1.18 0.67
Uniform Delay, d1 14.6 13.7 16.8 16.6 12.9 24.5 11.5 13.5 23.1 10.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.3 22.5 16.2 0.1 60.5 0.8 9.4 110.3 2.3
Delay (s) 16.5 14.0 39.3 32.8 13.1 85.1 12.3 22.9 133.4 13.2
Level of Service B B D C B F B C F B
Approach Delay (s) 15.0 30.4 17.7 41.2
Approach LOS B C B D

Intersection Summary
HCM 2000 Control Delay 28.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 50.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Yield Yield Stop Stop
Volume (vph) 10 21 1 14 24 301 3 24 19 339 27 25
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 23 1 15 26 327 3 26 21 368 29 27

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 35 368 50 425
Volume Left (vph) 11 15 3 368
Volume Right (vph) 1 327 21 27
Hadj (s) 0.08 -0.49 -0.20 0.17
Departure Headway (s) 5.8 4.8 5.4 5.2
Degree Utilization, x 0.06 0.49 0.07 0.61
Capacity (veh/h) 539 710 592 668
Control Delay (s) 9.2 12.2 8.8 16.0
Approach Delay (s) 9.2 12.2 8.8 16.0
Approach LOS A B A C

Intersection Summary
Delay 13.7
Level of Service B
Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 77 111 6 43 43 301 24 1915 55 394 934 140
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.91 1.00 1.00 0.91 1.00
Frt 1.00 0.99 1.00 0.89 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3511 1770 1569 1504 1770 5085 1583 1770 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3511 1770 1569 1504 1770 5085 1583 1770 5085 1583
Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 88 126 7 47 47 327 26 2082 60 419 994 149
RTOR Reduction (vph) 0 3 0 0 76 164 0 0 32 0 0 44
Lane Group Flow (vph) 88 130 0 47 115 19 26 2082 28 419 994 105
Turn Type Prot NA Prot NA Perm Prot NA Perm Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 10.5 22.0 4.8 15.8 15.8 3.9 71.7 71.7 39.0 106.8 106.8
Effective Green, g (s) 10.5 22.0 4.8 15.8 15.8 3.9 71.7 71.7 39.0 106.8 106.8
Actuated g/C Ratio 0.07 0.14 0.03 0.10 0.10 0.03 0.47 0.47 0.26 0.70 0.70
Clearance Time (s) 4.0 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Vehicle Extension (s) 3.0 2.5 2.5 2.5 2.5 2.0 4.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 122 508 55 163 156 45 2398 746 454 3572 1112
v/s Ratio Prot c0.05 0.04 0.03 c0.07 0.01 c0.41 c0.24 0.20
v/s Ratio Perm 0.01 0.02 0.07
v/c Ratio 0.72 0.26 0.85 0.70 0.12 0.58 0.87 0.04 0.92 0.28 0.09
Uniform Delay, d1 69.3 57.7 73.3 65.8 61.8 73.2 35.9 21.6 55.0 8.4 7.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.9 0.2 69.8 12.1 0.3 10.7 4.6 0.1 24.0 0.2 0.2
Delay (s) 88.2 57.9 143.0 77.9 62.1 83.9 40.5 21.7 79.0 8.5 7.4
Level of Service F E F E E F D C E A A
Approach Delay (s) 70.0 78.3 40.5 27.3
Approach LOS E E D C

Intersection Summary
HCM 2000 Control Delay 40.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 152.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 84.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 42 41 469 63 23 5 314 113 67 1 179 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91 0.91 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.97 1.00 0.97 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3451 1610 3214 1770 3410
Flt Permitted 0.74 1.00 1.00 0.73 1.00 0.95 0.98 0.95 1.00
Satd. Flow (perm) 1372 1863 1583 1356 3451 1610 3214 1770 3410
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 45 510 68 25 5 341 123 73 1 195 63
RTOR Reduction (vph) 0 0 386 0 4 0 0 16 0 0 35 0
Lane Group Flow (vph) 46 45 124 68 26 0 181 340 0 1 223 0
Turn Type Perm NA Perm Perm NA Split NA Split NA
Protected Phases 4 4 2 2 1 1
Permitted Phases 4 4 4
Actuated Green, G (s) 16.2 16.2 16.2 16.2 16.2 26.5 26.5 12.1 12.1
Effective Green, g (s) 16.2 16.2 16.2 16.2 16.2 26.5 26.5 12.1 12.1
Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.24 0.40 0.40 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 332 451 383 328 836 638 1275 320 617
v/s Ratio Prot 0.02 0.01 c0.11 0.11 0.00 c0.07
v/s Ratio Perm 0.03 c0.08 0.05
v/c Ratio 0.14 0.10 0.32 0.21 0.03 0.28 0.27 0.00 0.36
Uniform Delay, d1 19.8 19.6 20.8 20.2 19.3 13.7 13.6 22.4 24.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 1.0 0.7 0.0 1.1 0.5 0.0 0.8
Delay (s) 20.2 19.8 21.8 20.8 19.3 14.8 14.1 22.4 24.7
Level of Service C B C C B B B C C
Approach Delay (s) 21.6 20.4 14.3 24.7
Approach LOS C C B C

Intersection Summary
HCM 2000 Control Delay 19.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 66.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 11 479 393 1388 140 450 171 82 386
v/c Ratio 0.11 0.40 0.81 0.79 0.76 0.44 0.31 0.57 0.42
Control Delay 49.7 27.0 58.1 26.0 72.5 33.7 7.2 62.6 35.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.7 27.0 58.1 26.0 72.5 33.7 7.2 62.6 35.0
Queue Length 50th (ft) 7 133 133 384 90 136 0 54 115
Queue Length 95th (ft) 26 158 #189 505 #194 201 54 102 165
Internal Link Dist (ft) 525 603 442 472
Turn Bay Length (ft) 90 265 120 120 95
Base Capacity (vph) 166 1399 518 1759 188 1030 549 166 923
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.34 0.76 0.79 0.74 0.44 0.31 0.49 0.42

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 148 175 685 138 745 276 28 595 155
v/c Ratio 0.55 0.37 0.69 0.74 0.43 0.36 0.31 0.41 0.23
Control Delay 75.8 47.1 53.4 91.2 26.0 17.1 80.1 32.3 7.0
Queue Delay 0.0 0.0 0.0 0.0 1.1 0.8 0.0 0.8 0.0
Total Delay 75.8 47.1 53.4 91.2 27.0 17.8 80.1 33.1 7.0
Queue Length 50th (ft) 76 158 346 139 267 120 28 228 13
Queue Length 95th (ft) 103 243 429 209 335 204 61 276 56
Internal Link Dist (ft) 546 402 400 442
Turn Bay Length (ft) 110 150 80 150 150
Base Capacity (vph) 701 475 994 219 1719 771 479 1456 685
Starvation Cap Reductn 0 0 0 0 684 252 0 528 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.37 0.69 0.63 0.72 0.53 0.06 0.64 0.23

Intersection Summary
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Lane Group EBL EBT WBL WBR NBT SBL SBT
Lane Group Flow (vph) 262 329 63 93 853 12 807
v/c Ratio 0.39 0.88 0.42 0.43 0.40 0.04 0.37
Control Delay 34.3 55.9 49.2 15.3 11.4 10.5 11.2
Queue Delay 0.0 0.0 0.0 0.0 0.3 0.0 0.0
Total Delay 34.3 55.9 49.2 15.3 11.6 10.5 11.2
Queue Length 50th (ft) 69 163 37 0 142 3 133
Queue Length 95th (ft) 102 #286 63 29 200 12 178
Internal Link Dist (ft) 641 394 400
Turn Bay Length (ft) 60 70 105
Base Capacity (vph) 758 413 223 274 2149 321 2164
Starvation Cap Reductn 0 0 0 0 608 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.80 0.28 0.34 0.55 0.04 0.37

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 81 364 115 472 381 865 65 960
v/c Ratio 0.83 0.81 0.97 1.00 0.97 0.55 0.45 0.94
Control Delay 97.5 46.3 121.7 76.1 75.1 20.2 49.4 47.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 97.5 46.3 121.7 76.1 75.1 20.2 49.4 47.2
Queue Length 50th (ft) 47 185 67 267 216 190 36 261
Queue Length 95th (ft) #122 #300 #160 #428 #379 243 73 #357
Internal Link Dist (ft) 1068 223 508 394
Turn Bay Length (ft) 260 200 130
Base Capacity (vph) 98 448 118 473 393 1566 157 1019
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 0.83 0.81 0.97 1.00 0.97 0.55 0.41 0.94

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



Queues
5: 2nd St & E St 8/20/2015

Existing Plus Project AM Synchro 8 Report
Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 183 318 101 143 79 677 26 533 342 448 160
v/c Ratio 0.98 0.72 0.22 0.80 0.18 1.04 0.21 0.54 0.94 0.49 0.19
Control Delay 106.7 44.5 2.8 73.6 30.7 63.0 45.8 29.6 72.6 20.0 3.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 106.7 44.5 2.8 73.6 30.7 63.0 45.8 29.6 72.6 20.0 3.5
Queue Length 50th (ft) 112 179 0 85 38 ~246 15 136 203 156 0
Queue Length 95th (ft) #169 203 0 #163 72 #392 41 188 #320 270 29
Internal Link Dist (ft) 618 228 1272 508
Turn Bay Length (ft) 300 30 50 110 50
Base Capacity (vph) 186 439 463 186 431 651 186 991 372 911 840
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.98 0.72 0.22 0.77 0.18 1.04 0.14 0.54 0.92 0.49 0.19

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group WBT NBL NBT SBR
Lane Group Flow (vph) 1433 120 1832 1367
v/c Ratio 0.81 0.40 0.49 0.83
Control Delay 49.4 43.6 16.7 37.0
Queue Delay 1.9 0.0 0.5 0.0
Total Delay 51.3 43.6 17.3 37.0
Queue Length 50th (ft) 467 73 282 456
Queue Length 95th (ft) 524 140 313 544
Internal Link Dist (ft) 525 459
Turn Bay Length (ft) 160
Base Capacity (vph) 1862 303 3744 1651
Starvation Cap Reductn 267 0 1319 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.90 0.40 0.76 0.83

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT SBT SBR
Lane Group Flow (vph) 145 143 133 2065 931 729 166
v/c Ratio 0.70 0.67 0.63 0.81 0.52 0.73 0.36
Control Delay 80.2 64.2 61.2 34.0 25.5 52.9 28.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.2 64.2 61.2 34.0 25.5 52.9 28.6
Queue Length 50th (ft) 146 119 103 585 308 351 83
Queue Length 95th (ft) 216 194 172 647 371 #467 171
Internal Link Dist (ft) 215 1119 222
Turn Bay Length (ft) 92
Base Capacity (vph) 285 284 279 2544 1776 1002 461
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.50 0.48 0.81 0.52 0.73 0.36

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBT NBT
Lane Group Flow (vph) 239 524 1103 2103
v/c Ratio 0.49 1.03 0.81 0.54
Control Delay 65.7 111.2 57.8 42.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 65.7 111.2 57.8 42.7
Queue Length 50th (ft) 118 ~318 376 402
Queue Length 95th (ft) 126 #299 430 410
Internal Link Dist (ft) 529 1068 772
Turn Bay Length (ft)
Base Capacity (vph) 491 507 1448 3884
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.49 1.03 0.76 0.54

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT WBL WBT SBT
Lane Group Flow (vph) 602 582 675 3078
v/c Ratio 0.75 0.76 0.86 0.78
Control Delay 67.4 63.3 69.2 30.7
Queue Delay 0.0 0.0 0.0 28.9
Total Delay 67.4 63.3 69.2 59.5
Queue Length 50th (ft) 214 283 344 595
Queue Length 95th (ft) 219 354 423 675
Internal Link Dist (ft) 337 529 433
Turn Bay Length (ft) 232
Base Capacity (vph) 1053 780 804 3964
Starvation Cap Reductn 0 0 0 1056
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.57 0.75 0.84 1.06

Intersection Summary
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Lane Group EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 158 132 252 188 253 1689 33 1987
v/c Ratio 0.55 0.36 0.97 0.39 0.80 0.52 0.43 0.80
Control Delay 56.9 18.1 104.4 48.5 78.0 16.3 88.9 37.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.9 18.1 104.4 48.5 78.0 16.3 88.9 37.0
Queue Length 50th (ft) 136 28 249 152 247 340 33 612
Queue Length 95th (ft) 194 69 #374 208 311 354 72 756
Internal Link Dist (ft) 433 1934 385 899
Turn Bay Length (ft) 60 45 292 225
Base Capacity (vph) 297 590 268 496 586 3222 80 2494
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 0.53 0.22 0.94 0.38 0.43 0.52 0.41 0.80

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT NBR SBT SBR
Lane Group Flow (vph) 892 1697 1831 1432
v/c Ratio 0.73 0.74 0.41 0.52
Control Delay 57.3 13.6 11.1 0.7
Queue Delay 0.0 0.0 0.6 0.0
Total Delay 57.3 13.6 11.7 0.7
Queue Length 50th (ft) 306 336 216 0
Queue Length 95th (ft) 320 444 274 0
Internal Link Dist (ft) 461 422
Turn Bay Length (ft)
Base Capacity (vph) 3135 2279 4429 2729
Starvation Cap Reductn 0 0 2000 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.28 0.74 0.75 0.52

Intersection Summary
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 96 132 394 415 202 14 579 325 116 1249
v/c Ratio 0.51 0.21 0.95 0.97 0.30 0.09 0.33 0.43 0.39 0.80
Control Delay 25.7 11.7 56.2 59.1 3.8 21.8 12.3 4.0 25.0 18.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.7 11.7 56.2 59.1 3.8 21.8 12.3 4.0 25.0 18.5
Queue Length 50th (ft) 21 23 112 ~121 0 4 43 0 16 125
Queue Length 95th (ft) #52 46 #264 #276 33 16 61 35 35 #322
Internal Link Dist (ft) 459 829 416 301
Turn Bay Length (ft) 100 283 100 180 230
Base Capacity (vph) 190 642 413 427 673 153 1763 751 297 1570
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.21 0.95 0.97 0.30 0.09 0.33 0.43 0.39 0.80

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 22 27 12 209 201 5 1575 15 349 1535 305
v/c Ratio 0.27 0.06 0.17 0.80 0.61 0.11 0.56 0.02 0.87 0.38 0.23
Control Delay 76.7 55.2 75.8 49.5 15.6 76.8 25.7 0.0 77.3 6.3 2.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
Total Delay 76.7 55.2 75.8 49.5 15.6 76.8 25.9 0.0 77.3 6.3 2.1
Queue Length 50th (ft) 21 12 12 90 0 5 373 0 333 146 12
Queue Length 95th (ft) 53 27 36 181 80 21 553 0 427 289 56
Internal Link Dist (ft) 332 490 642 447
Turn Bay Length (ft) 70 140 220 220 170
Base Capacity (vph) 316 902 70 300 365 46 2833 917 454 4055 1311
Starvation Cap Reductn 0 0 0 0 0 0 479 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.03 0.17 0.70 0.55 0.11 0.67 0.02 0.77 0.38 0.23

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 23 10 398 74 29 198 388 1 92
v/c Ratio 0.10 0.03 0.66 0.31 0.05 0.42 0.40 0.00 0.07
Control Delay 30.5 29.0 9.1 34.7 27.1 29.7 25.9 19.0 14.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.5 29.0 9.1 34.7 27.1 29.7 25.9 19.0 14.7
Queue Length 50th (ft) 11 5 0 36 6 94 86 0 12
Queue Length 95th (ft) 31 18 73 75 17 189 151 4 32
Internal Link Dist (ft) 490 302 472 401
Turn Bay Length (ft) 100 71 190 20
Base Capacity (vph) 545 740 868 555 1384 474 965 702 1370
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.01 0.46 0.13 0.02 0.42 0.40 0.00 0.07

Intersection Summary
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 27 1082 317 1013 95 522 232 173 552
v/c Ratio 0.25 1.38 0.79 0.93 0.60 0.40 0.33 0.84 0.37
Control Delay 55.8 214.7 62.6 52.8 64.3 21.8 4.3 79.8 22.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.8 214.7 62.6 52.8 64.3 21.8 4.3 79.8 22.4
Queue Length 50th (ft) 19 ~560 114 ~406 67 126 0 123 135
Queue Length 95th (ft) 46 #672 #167 #570 119 175 53 #233 188
Internal Link Dist (ft) 525 603 442 361
Turn Bay Length (ft) 90 265 120 120 95
Base Capacity (vph) 158 783 429 1093 205 1319 693 221 1486
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 1.38 0.74 0.93 0.46 0.40 0.33 0.78 0.37

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 247 192 422 84 933 410 48 701 112
v/c Ratio 0.69 0.72 0.76 0.60 0.47 0.45 0.45 0.37 0.15
Control Delay 79.1 79.0 72.4 88.8 21.6 15.0 86.3 22.2 8.3
Queue Delay 0.0 0.0 0.0 0.0 1.4 1.3 0.0 0.7 0.0
Total Delay 79.1 79.0 72.4 88.8 23.0 16.3 86.3 22.9 8.3
Queue Length 50th (ft) 133 216 236 88 301 163 50 218 17
Queue Length 95th (ft) 167 300 284 139 426 298 97 339 67
Internal Link Dist (ft) 546 402 400 442
Turn Bay Length (ft) 110 150 80 150 150
Base Capacity (vph) 631 326 675 222 1969 915 439 1896 726
Starvation Cap Reductn 0 0 0 0 784 305 0 804 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.59 0.63 0.38 0.79 0.67 0.11 0.64 0.15

Intersection Summary



Queues
3: 2nd St & C St 8/20/2015

Existing Plus Project PM Synchro 8 Report
Page 3

Lane Group EBL EBT WBL WBR NBT SBL SBT
Lane Group Flow (vph) 514 494 51 38 918 22 911
v/c Ratio 0.56 0.98 0.24 0.14 0.55 0.12 0.55
Control Delay 20.4 57.0 25.1 1.5 13.5 13.3 13.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.4 57.0 25.1 1.5 13.5 13.3 13.5
Queue Length 50th (ft) 75 146 16 0 121 4 121
Queue Length 95th (ft) 117 #319 31 0 167 19 188
Internal Link Dist (ft) 641 394 400
Turn Bay Length (ft) 60 70 105
Base Capacity (vph) 919 506 316 352 1655 191 1667
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.98 0.16 0.11 0.55 0.12 0.55

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 208 458 57 258 128 722 91 1026
v/c Ratio 0.96 0.77 0.53 0.66 0.71 0.58 0.54 0.89
Control Delay 84.6 30.9 49.4 30.2 56.4 20.5 41.7 30.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 84.6 30.9 49.4 30.2 56.4 20.5 41.7 30.5
Queue Length 50th (ft) 83 161 23 84 52 130 35 179
Queue Length 95th (ft) #192 #287 #68 152 #131 166 #89 #300
Internal Link Dist (ft) 1068 223 508 394
Turn Bay Length (ft) 260 200 130
Base Capacity (vph) 217 592 108 456 181 1243 171 1155
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 0.96 0.77 0.53 0.57 0.71 0.58 0.53 0.89

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 79 123 45 26 22 187 10 649 198 550 61
v/c Ratio 0.58 0.56 0.17 0.25 0.14 0.62 0.10 0.36 0.58 0.40 0.05
Control Delay 66.8 55.9 2.5 55.7 47.5 16.2 52.8 16.9 49.7 8.8 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0
Total Delay 66.8 55.9 2.5 55.7 47.5 16.2 52.8 16.9 49.7 9.4 1.1
Queue Length 50th (ft) 55 86 0 18 15 0 7 140 131 130 0
Queue Length 95th (ft) 90 121 0 47 39 66 23 170 #243 317 10
Internal Link Dist (ft) 618 228 1272 508
Turn Bay Length (ft) 300 30 50 110 50
Base Capacity (vph) 158 365 372 158 365 452 205 1808 344 1361 1180
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 428 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.34 0.12 0.16 0.06 0.41 0.05 0.36 0.58 0.59 0.05

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group WBT NBL NBT SBR
Lane Group Flow (vph) 1114 199 3228 1151
v/c Ratio 0.80 0.56 0.91dr 0.64
Control Delay 58.7 54.3 18.1 27.3
Queue Delay 0.0 0.0 23.3 0.4
Total Delay 58.7 54.3 41.4 27.7
Queue Length 50th (ft) 394 155 604 321
Queue Length 95th (ft) 435 244 673 399
Internal Link Dist (ft) 525 459
Turn Bay Length (ft) 160
Base Capacity (vph) 1501 357 4189 1789
Starvation Cap Reductn 0 0 1100 220
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.74 0.56 1.04 0.73

Intersection Summary
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
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Lane Group EBL EBT EBR WBL WBT SBT SBR
Lane Group Flow (vph) 290 287 260 1251 661 686 145
v/c Ratio 0.77 0.77 0.72 0.71 0.54 0.58 0.28
Control Delay 67.2 61.4 58.2 44.4 38.5 43.8 24.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.2 61.4 58.2 44.4 38.5 43.8 24.1
Queue Length 50th (ft) 282 263 223 368 254 304 63
Queue Length 95th (ft) 361 351 303 421 317 407 139
Internal Link Dist (ft) 215 1119 222
Turn Bay Length (ft) 92
Base Capacity (vph) 509 496 476 1813 1251 1190 525
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.58 0.55 0.69 0.53 0.58 0.28

Intersection Summary
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Lane Group EBL EBT WBT NBT
Lane Group Flow (vph) 587 520 700 3255
v/c Ratio 0.72 0.62 0.76 0.84
Control Delay 63.0 59.6 67.5 41.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 63.0 59.6 67.5 41.1
Queue Length 50th (ft) 295 260 258 657
Queue Length 95th (ft) #401 342 294 682
Internal Link Dist (ft) 529 1068 772
Turn Bay Length (ft)
Base Capacity (vph) 811 836 1320 3854
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.72 0.62 0.53 0.84

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT WBL WBT SBT
Lane Group Flow (vph) 1039 529 325 2397
v/c Ratio 0.78 0.80 0.48 0.70
Control Delay 57.0 69.4 57.6 35.5
Queue Delay 0.0 0.0 0.0 1.9
Total Delay 57.0 69.4 57.6 37.3
Queue Length 50th (ft) 357 262 153 479
Queue Length 95th (ft) 391 326 202 560
Internal Link Dist (ft) 337 529 433
Turn Bay Length (ft) 232
Base Capacity (vph) 1532 730 753 3430
Starvation Cap Reductn 0 0 0 823
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.68 0.72 0.43 0.92

Intersection Summary
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Lane Group EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 197 185 129 79 284 1992 86 1587
v/c Ratio 0.70 0.46 1.05 0.24 0.81 0.59 0.62 0.57
Control Delay 71.2 24.2 153.2 51.2 77.0 15.9 90.7 12.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.2 24.2 153.2 51.2 77.0 15.9 90.7 12.1
Queue Length 50th (ft) 188 63 ~134 66 278 388 92 128
Queue Length 95th (ft) 261 133 #241 109 362 516 155 125
Internal Link Dist (ft) 585 1835 385 899
Turn Bay Length (ft) 60 45 292 225
Base Capacity (vph) 376 605 164 445 593 3373 161 2791
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.31 0.79 0.18 0.48 0.59 0.53 0.57

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT NBR SBT SBR
Lane Group Flow (vph) 1435 2017 1633 1007
v/c Ratio 0.69 1.11 0.48 0.36
Control Delay 39.2 80.0 23.2 0.3
Queue Delay 0.0 0.0 0.2 0.0
Total Delay 39.2 80.0 23.4 0.3
Queue Length 50th (ft) 436 ~995 181 0
Queue Length 95th (ft) 426 #588 296 0
Internal Link Dist (ft) 461 422
Turn Bay Length (ft)
Base Capacity (vph) 3289 1816 3368 2787
Starvation Cap Reductn 0 0 746 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.44 1.11 0.62 0.36

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 107 170 299 331 201 20 911 692 322 1062
v/c Ratio 0.47 0.29 0.82 0.79 0.32 0.13 0.52 0.89 1.10 0.63
Control Delay 20.8 13.1 36.8 31.9 4.0 22.6 14.0 24.9 109.6 13.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.8 13.1 36.8 31.9 4.0 22.6 14.0 24.9 109.6 13.7
Queue Length 50th (ft) 23 33 76 84 0 5 73 75 ~56 95
Queue Length 95th (ft) 61 69 #185 #192 31 21 104 #274 #119 #250
Internal Link Dist (ft) 459 829 416 301
Turn Bay Length (ft) 100 283 100 180 230
Base Capacity (vph) 245 635 393 450 659 151 1738 777 293 1673
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.27 0.76 0.74 0.31 0.13 0.52 0.89 1.10 0.63

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 88 133 47 191 183 26 2082 60 419 994 149
v/c Ratio 0.72 0.26 0.68 0.82 0.58 0.38 0.86 0.08 0.92 0.27 0.13
Control Delay 100.1 57.0 114.2 63.1 15.5 86.7 41.0 2.2 81.4 8.8 1.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 40.9 0.0 0.0 0.0 0.0
Total Delay 100.1 57.0 114.2 63.1 15.5 86.7 81.9 2.2 81.4 8.8 1.6
Queue Length 50th (ft) 87 61 47 110 0 26 706 0 393 132 0
Queue Length 95th (ft) #162 90 #117 202 77 60 790 15 #619 175 26
Internal Link Dist (ft) 380 449 494 328
Turn Bay Length (ft) 70 140 220 220 170
Base Capacity (vph) 128 626 69 295 369 75 2422 797 466 3644 1176
Starvation Cap Reductn 0 0 0 0 0 0 506 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.21 0.68 0.65 0.50 0.35 1.09 0.08 0.90 0.27 0.13

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



Queues
16: 2nd St & City Center Drive 8/20/2015

Existing Plus Project PM Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 46 45 510 68 30 181 356 1 258
v/c Ratio 0.14 0.10 0.66 0.21 0.04 0.28 0.28 0.00 0.40
Control Delay 20.3 19.5 6.8 21.3 16.3 18.1 15.3 26.0 23.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.3 19.5 6.8 21.3 16.3 18.1 15.3 26.0 23.1
Queue Length 50th (ft) 14 14 0 22 4 49 44 0 38
Queue Length 95th (ft) 39 38 63 53 13 143 112 5 86
Internal Link Dist (ft) 449 210 361 307
Turn Bay Length (ft) 100 71 190 20
Base Capacity (vph) 731 992 1081 722 1841 637 1287 943 1836
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.05 0.47 0.09 0.02 0.28 0.28 0.00 0.14

Intersection Summary



 

 

 

Appendix E – Level of Service Worksheets:  Background and Background plus 
Project Conditions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HCM Unsignalized Intersection Capacity Analysis
6: 2nd St & Walpert St 8/14/2015

 Background AM Synchro 8 Report
Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 111 55 75 384 401 237
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.71 0.71 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 156 77 83 427 446 263
Pedestrians 13
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1171 590 709
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1171 590 709
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 19 85 91
cM capacity (veh/h) 193 502 890

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 234 510 709
Volume Left 156 83 0
Volume Right 77 0 263
cSH 242 890 1700
Volume to Capacity 0.96 0.09 0.42
Queue Length 95th (ft) 221 8 0
Control Delay (s) 92.4 2.5 0.0
Lane LOS F A
Approach Delay (s) 92.4 2.5 0.0
Approach LOS F

Intersection Summary
Average Delay 15.8
Intersection Capacity Utilization 81.1% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
6: 2nd St & Walpert St 8/14/2015

 Background PM Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 127 101 43 440 431 109
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.75 0.75 0.91 0.91 0.92 0.92
Hourly flow rate (vph) 169 135 47 484 468 118
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1106 529 587
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1106 529 587
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 24 75 95
cM capacity (veh/h) 222 549 988

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 304 531 587
Volume Left 169 47 0
Volume Right 135 0 118
cSH 301 988 1700
Volume to Capacity 1.01 0.05 0.35
Queue Length 95th (ft) 271 4 0
Control Delay (s) 92.5 1.3 0.0
Lane LOS F A
Approach Delay (s) 92.5 1.3 0.0
Approach LOS F

Intersection Summary
Average Delay 20.3
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
6: 2nd St & Walpert St 8/14/2015

 Background plus Project AM Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 139 61 76 384 405 241
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.71 0.71 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 196 86 84 427 450 268
Pedestrians 13
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1179 597 718
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1179 597 718
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 83 90
cM capacity (veh/h) 190 498 883

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 282 511 718
Volume Left 196 84 0
Volume Right 86 0 268
cSH 234 883 1700
Volume to Capacity 1.20 0.10 0.42
Queue Length 95th (ft) 341 8 0
Control Delay (s) 167.5 2.6 0.0
Lane LOS F A
Approach Delay (s) 167.5 2.6 0.0
Approach LOS F

Intersection Summary
Average Delay 32.1
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
6: 2nd St & Walpert St 8/19/2015

Background plus Project AM Mitigation Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 139 61 76 384 405 241
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.96 1.00 0.95
Flt Protected 0.97 0.99 1.00
Satd. Flow (prot) 1706 1848 1769
Flt Permitted 0.97 0.75 1.00
Satd. Flow (perm) 1706 1395 1769
Peak-hour factor, PHF 0.71 0.71 0.90 0.90 0.90 0.90
Adj. Flow (vph) 196 86 84 427 450 268
RTOR Reduction (vph) 30 0 0 0 39 0
Lane Group Flow (vph) 252 0 0 511 679 0
Confl. Peds. (#/hr) 13
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 2
Actuated Green, G (s) 11.4 24.9 24.9
Effective Green, g (s) 11.4 24.9 24.9
Actuated g/C Ratio 0.26 0.56 0.56
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 439 784 994
v/s Ratio Prot c0.15 c0.38
v/s Ratio Perm 0.37
v/c Ratio 0.57 0.65 0.68
Uniform Delay, d1 14.3 6.7 6.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1.8 2.0 2.0
Delay (s) 16.1 8.7 8.9
Level of Service B A A
Approach Delay (s) 16.1 8.7 8.9
Approach LOS B A A

Intersection Summary
HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 44.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
6: 2nd St & Walpert St 8/19/2015

 Background plus Project PM Synchro 8 Report
Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 145 119 46 440 445 123
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.75 0.75 0.91 0.91 0.92 0.92
Hourly flow rate (vph) 193 159 51 484 484 134
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1135 552 617
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1135 552 617
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 9 70 95
cM capacity (veh/h) 212 533 963

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 352 534 617
Volume Left 193 51 0
Volume Right 159 0 134
cSH 291 963 1700
Volume to Capacity 1.21 0.05 0.36
Queue Length 95th (ft) 398 4 0
Control Delay (s) 159.2 1.4 0.0
Lane LOS F A
Approach Delay (s) 159.2 1.4 0.0
Approach LOS F

Intersection Summary
Average Delay 37.8
Intersection Capacity Utilization 82.0% ICU Level of Service D
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 145 119 46 440 445 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.94 1.00 0.97
Flt Protected 0.97 1.00 1.00
Satd. Flow (prot) 1685 1854 1800
Flt Permitted 0.97 0.91 1.00
Satd. Flow (perm) 1685 1703 1800
Peak-hour factor, PHF 0.75 0.75 0.91 0.91 0.92 0.92
Adj. Flow (vph) 193 159 51 484 484 134
RTOR Reduction (vph) 72 0 0 0 21 0
Lane Group Flow (vph) 280 0 0 535 597 0
Confl. Peds. (#/hr) 1
Confl. Bikes (#/hr) 1 1
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 2
Actuated Green, G (s) 11.0 18.9 18.9
Effective Green, g (s) 11.0 18.9 18.9
Actuated g/C Ratio 0.29 0.50 0.50
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 489 849 897
v/s Ratio Prot c0.17 c0.33
v/s Ratio Perm 0.31
v/c Ratio 0.57 0.63 0.67
Uniform Delay, d1 11.4 6.9 7.1
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1.6 1.5 1.9
Delay (s) 13.1 8.5 9.0
Level of Service B A A
Approach Delay (s) 13.1 8.5 9.0
Approach LOS B A A

Intersection Summary
HCM 2000 Control Delay 9.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 37.9 Sum of lost time (s) 8.0
Intersection Capacity Utilization 82.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



 

 

 

Appendix F – Level of Service Worksheets:  Cumulative Conditions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HCM Signalized Intersection Capacity Analysis
1: 2nd St & A St 8/17/2015

Cumulative AM Synchro 8 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 11 482 5 363 1212 78 238 732 320 140 598 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.91 0.91 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.99 0.85 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3533 3433 3503 1770 3366 1413 1770 3492
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3533 3433 3503 1770 3366 1413 1770 3492
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 12 507 5 382 1276 82 251 771 337 147 629 55
RTOR Reduction (vph) 0 1 0 0 4 0 0 4 179 0 8 0
Lane Group Flow (vph) 12 511 0 382 1354 0 251 801 124 147 676 0
Confl. Peds. (#/hr) 5 6 6 3
Confl. Bikes (#/hr) 5 1
Turn Type Prot NA Prot NA Prot NA Perm Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 6
Actuated Green, G (s) 1.2 29.8 13.4 41.8 12.0 21.3 21.3 9.5 18.8
Effective Green, g (s) 1.2 29.8 13.4 41.8 12.0 21.3 21.3 9.5 18.8
Actuated g/C Ratio 0.01 0.33 0.15 0.46 0.13 0.24 0.24 0.11 0.21
Clearance Time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 23 1169 511 1626 236 796 334 186 729
v/s Ratio Prot 0.01 0.14 c0.11 c0.39 c0.14 c0.24 0.08 0.19
v/s Ratio Perm 0.09
v/c Ratio 0.52 0.44 0.75 0.83 1.06 1.01 0.37 0.79 0.93
Uniform Delay, d1 44.1 23.5 36.7 21.0 39.0 34.4 28.7 39.3 34.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.5 0.4 5.2 4.0 76.4 33.5 3.1 18.8 19.7
Delay (s) 53.6 23.9 41.9 25.0 115.4 67.9 31.9 58.1 54.6
Level of Service D C D C F E C E D
Approach Delay (s) 24.6 28.7 68.6 55.2
Approach LOS C C E E

Intersection Summary
HCM 2000 Control Delay 45.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.2
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: 2nd St & B St 8/17/2015

Cumulative AM Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 459 37 242 797 43 101 505 222 51 1034 311
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Lane Util. Factor 0.95 0.91 0.91 1.00 0.91 0.91 1.00 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.99 1.00 0.99 0.85 1.00 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3480 1610 3356 1770 3367 1423 1770 3373 1410
Flt Permitted 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3480 1610 3356 1770 3367 1423 1770 3373 1410
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 483 39 255 839 45 106 532 234 54 1088 327
RTOR Reduction (vph) 0 5 0 0 3 0 0 3 96 0 2 111
Lane Group Flow (vph) 0 580 0 229 907 0 106 552 115 54 1119 183
Confl. Peds. (#/hr) 5 13
Confl. Bikes (#/hr) 2 2 1 1
Turn Type Split NA Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 6 2
Actuated Green, G (s) 24.3 32.7 32.7 8.5 36.9 36.9 6.6 35.0 35.0
Effective Green, g (s) 24.3 32.7 32.7 8.5 36.9 36.9 6.6 35.0 35.0
Actuated g/C Ratio 0.21 0.28 0.28 0.07 0.32 0.32 0.06 0.30 0.30
Clearance Time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 735 457 954 130 1080 456 101 1026 429
v/s Ratio Prot c0.17 0.14 c0.27 c0.06 0.16 0.03 c0.33
v/s Ratio Perm 0.08 0.13
v/c Ratio 0.79 0.50 0.95 0.82 0.51 0.25 0.53 1.09 0.43
Uniform Delay, d1 42.9 34.3 40.4 52.5 31.7 28.9 52.7 40.0 32.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.7 0.9 18.4 31.0 1.7 1.3 5.4 56.1 3.1
Delay (s) 48.6 35.2 58.7 83.5 33.5 30.2 58.1 96.1 35.1
Level of Service D D E F C C E F D
Approach Delay (s) 48.6 54.0 38.7 82.5
Approach LOS D D D F

Intersection Summary
HCM 2000 Control Delay 60.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 115.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 89.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: 2nd St & C St 8/17/2015

Cumulative AM Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 144 92 89 84 0 124 0 842 35 13 907 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.96 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1703 1770 1524 3512 1770 3539
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.26 1.00
Satd. Flow (perm) 3433 1703 1770 1524 3512 476 3539
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 152 97 94 88 0 131 0 886 37 14 955 0
RTOR Reduction (vph) 0 71 0 0 0 117 0 3 0 0 0 0
Lane Group Flow (vph) 152 120 0 88 0 14 0 920 0 14 955 0
Confl. Peds. (#/hr) 10 9 14
Confl. Bikes (#/hr) 4 1
Turn Type Split NA Prot Perm NA Perm NA
Protected Phases 3 3 4 6 2
Permitted Phases 4 2
Actuated Green, G (s) 9.4 9.4 6.8 6.8 36.8 36.8 36.8
Effective Green, g (s) 9.4 9.4 6.8 6.8 36.8 36.8 36.8
Actuated g/C Ratio 0.14 0.14 0.10 0.10 0.57 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0
Lane Grp Cap (vph) 496 246 185 159 1988 269 2003
v/s Ratio Prot 0.04 c0.07 c0.05 0.26 c0.27
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.31 0.49 0.48 0.09 0.46 0.05 0.48
Uniform Delay, d1 24.9 25.6 27.4 26.3 8.3 6.3 8.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.6 0.7 0.1 0.8 0.4 0.8
Delay (s) 25.0 26.1 28.1 26.4 9.1 6.7 9.2
Level of Service C C C C A A A
Approach Delay (s) 25.6 27.1 9.1 9.2
Approach LOS C C A A

Intersection Summary
HCM 2000 Control Delay 13.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: 2nd St & D St 8/17/2015

Cumulative AM Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 75 242 95 139 548 26 378 756 71 80 823 350
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1768 1770 1844 1770 3453 1770 3343
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1768 1770 1844 1770 3453 1770 3343
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 79 255 100 146 577 27 398 796 75 84 866 368
RTOR Reduction (vph) 0 12 0 0 1 0 0 6 0 0 39 0
Lane Group Flow (vph) 79 343 0 146 603 0 398 865 0 84 1195 0
Confl. Peds. (#/hr) 9 26 31 11
Confl. Bikes (#/hr) 3 2
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 5.0 29.0 10.0 34.0 25.0 56.1 8.9 40.0
Effective Green, g (s) 5.0 29.0 10.0 34.0 25.0 56.1 8.9 40.0
Actuated g/C Ratio 0.04 0.24 0.08 0.28 0.21 0.47 0.07 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 73 427 147 522 368 1614 131 1114
v/s Ratio Prot 0.04 0.19 c0.08 c0.33 c0.22 0.25 0.05 c0.36
v/s Ratio Perm
v/c Ratio 1.08 0.80 0.99 1.15 1.08 0.54 0.64 1.07
Uniform Delay, d1 57.5 42.8 55.0 43.0 47.5 22.7 54.0 40.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 129.6 10.5 71.9 89.5 70.5 1.3 10.3 48.6
Delay (s) 187.1 53.3 126.8 132.5 118.0 24.0 64.3 88.6
Level of Service F D F F F C E F
Approach Delay (s) 77.6 131.4 53.5 87.1
Approach LOS E F D F

Intersection Summary
HCM 2000 Control Delay 83.5 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 103.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 157 273 87 159 87 754 20 321 70 416 533 195
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 0.96 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1477 1770 1863 1522 1770 3358 1770 1863 1550
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1477 1770 1863 1522 1770 3358 1770 1863 1550
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 165 287 92 167 92 794 21 338 74 438 561 205
RTOR Reduction (vph) 0 0 68 0 0 342 0 19 0 0 0 116
Lane Group Flow (vph) 165 287 24 167 92 452 21 393 0 438 561 89
Confl. Peds. (#/hr) 20 24 53
Confl. Bikes (#/hr) 2 2 1
Turn Type Prot NA Perm Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 10.0 26.1 26.1 11.9 28.0 28.0 2.4 22.0 24.0 43.6 43.6
Effective Green, g (s) 10.0 26.1 26.1 11.9 28.0 28.0 2.4 22.0 24.0 43.6 43.6
Actuated g/C Ratio 0.10 0.26 0.26 0.12 0.28 0.28 0.02 0.22 0.24 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 177 486 385 210 521 426 42 738 424 812 675
v/s Ratio Prot c0.09 0.15 0.09 0.05 0.01 0.12 c0.25 c0.30
v/s Ratio Perm 0.02 c0.30 0.06
v/c Ratio 0.93 0.59 0.06 0.80 0.18 1.06 0.50 0.53 1.03 0.69 0.13
Uniform Delay, d1 44.7 32.3 27.8 42.9 27.3 36.0 48.2 34.5 38.0 22.8 16.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 47.7 1.3 0.0 17.4 0.1 60.7 3.4 2.7 52.5 4.8 0.4
Delay (s) 92.3 33.6 27.8 60.2 27.3 96.7 51.6 37.2 90.5 27.6 17.3
Level of Service F C C E C F D D F C B
Approach Delay (s) 50.4 84.9 37.9 48.7
Approach LOS D F D D

Intersection Summary
HCM 2000 Control Delay 59.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 127 63 92 472 600 654
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 134 66 97 497 632 688
Pedestrians 13
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1666 989 1320
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1666 989 1320
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 78 82
cM capacity (veh/h) 87 296 524

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 200 594 1320
Volume Left 134 97 0
Volume Right 66 0 688
cSH 113 524 1700
Volume to Capacity 1.77 0.18 0.78
Queue Length 95th (ft) 391 17 0
Control Delay (s) 444.7 5.1 0.0
Lane LOS F A
Approach Delay (s) 444.7 5.1 0.0
Approach LOS F

Intersection Summary
Average Delay 43.5
Intersection Capacity Utilization 122.1% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1398 16 155 1732 633 0 0 1737
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 5.0 3.5 5.0
Lane Util. Factor 0.91 1.00 0.86 0.76
Frpb, ped/bikes 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.96 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5075 1770 6120 3559
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5075 1770 6120 3559
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 0 1472 17 163 1823 666 0 0 1828
RTOR Reduction (vph) 0 0 0 0 1 0 30 44 0 0 0 307
Lane Group Flow (vph) 0 0 0 0 1488 0 133 2445 0 0 0 1521
Confl. Peds. (#/hr) 3 4 4 2
Confl. Bikes (#/hr) 1 4 1
Turn Type NA Prot NA Perm
Protected Phases 4 1 6
Permitted Phases 2
Actuated Green, G (s) 42.1 37.0 100.9 57.4
Effective Green, g (s) 42.1 37.0 100.9 57.4
Actuated g/C Ratio 0.28 0.25 0.67 0.38
Clearance Time (s) 3.5 5.0 3.5 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1424 436 4116 1361
v/s Ratio Prot c0.29 0.08 c0.40
v/s Ratio Perm c0.43
v/c Ratio 1.05 0.30 0.59 1.12
Uniform Delay, d1 54.0 46.0 13.4 46.3
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.6 1.8 0.6 63.4
Delay (s) 90.5 47.8 14.0 109.7
Level of Service F D B F
Approach Delay (s) 0.0 90.5 16.1 109.7
Approach LOS A F B F

Intersection Summary
HCM 2000 Control Delay 63.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 96.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 390 0 310 2542 1017 124 0 0 0 0 1447 377
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Lane Util. Factor 0.95 0.91 0.95 0.94 0.95 0.91 0.91
Frpb, ped/bikes 1.00 0.99 0.97 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.94 0.85 1.00 0.98 1.00 0.85
Flt Protected 0.95 0.97 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1681 1531 1454 4990 3470 3375 1402
Flt Permitted 0.95 0.20 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1681 314 1454 4990 3470 3375 1402
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 411 0 326 2676 1071 131 0 0 0 0 1523 397
RTOR Reduction (vph) 0 36 46 0 6 0 0 0 0 0 1 51
Lane Group Flow (vph) 255 215 185 2676 1196 0 0 0 0 0 1562 306
Confl. Peds. (#/hr) 13 11 18 9
Confl. Bikes (#/hr) 1 2 1
Turn Type Prot NA Perm Prot NA NA Perm
Protected Phases 3 8 7 4 2
Permitted Phases 8 2
Actuated Green, G (s) 25.1 52.1 27.0 58.5 60.4 49.0 49.0
Effective Green, g (s) 25.1 52.1 27.0 58.5 60.4 49.0 49.0
Actuated g/C Ratio 0.17 0.36 0.19 0.40 0.42 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 290 323 270 2013 1445 1140 473
v/s Ratio Prot 0.15 0.12 c0.54 c0.34 c0.46
v/s Ratio Perm 0.12 0.13 0.22
v/c Ratio 0.88 0.67 0.69 1.33 0.83 1.37 0.65
Uniform Delay, d1 58.5 39.1 55.1 43.2 37.7 48.0 40.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.6 5.1 7.1 151.7 4.0 172.1 6.7
Delay (s) 83.1 44.2 62.1 195.0 41.7 220.1 47.4
Level of Service F D E F D F D
Approach Delay (s) 63.3 147.5 0.0 188.0
Approach LOS E F A F

Intersection Summary
HCM 2000 Control Delay 149.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.26
Actuated Cycle Length (s) 145.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 119.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 398 874 0 0 1320 96 0 1948 100 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 0.95 0.91 0.76
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.99
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 5028 8400
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 5028 8400
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 419 920 0 0 1389 101 0 2051 105 0 0 0
RTOR Reduction (vph) 0 0 0 0 6 0 0 7 0 0 0 0
Lane Group Flow (vph) 419 920 0 0 1484 0 0 2149 0 0 0 0
Confl. Peds. (#/hr) 17 5 44 4
Confl. Bikes (#/hr) 1 2
Turn Type Split NA NA NA
Protected Phases 8 8 4 6
Permitted Phases
Actuated Green, G (s) 36.4 36.4 37.5 36.6
Effective Green, g (s) 36.4 36.4 37.5 36.6
Actuated g/C Ratio 0.28 0.28 0.29 0.28
Clearance Time (s) 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 961 990 1450 2364
v/s Ratio Prot 0.12 c0.26 c0.30 c0.26
v/s Ratio Perm
v/c Ratio 0.44 0.93 1.02 0.91
Uniform Delay, d1 38.4 45.5 46.2 45.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 14.4 29.7 6.6
Delay (s) 38.7 59.9 75.9 51.6
Level of Service D E E D
Approach Delay (s) 53.3 75.9 51.6 0.0
Approach LOS D E D A

Intersection Summary
HCM 2000 Control Delay 59.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 118.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1276 30 956 1110 0 0 0 0 112 4059 465
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 5.0
Lane Util. Factor 0.91 0.97 0.95 0.81
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5060 3433 3539 7402
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5060 3433 3539 7402
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1343 32 1006 1168 0 0 0 0 118 4273 489
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 0 0 13 0
Lane Group Flow (vph) 0 1374 0 1006 1168 0 0 0 0 0 4867 0
Confl. Peds. (#/hr) 22 7 24 6
Confl. Bikes (#/hr) 3
Turn Type NA Prot NA Perm NA
Protected Phases 8 7 4 2
Permitted Phases 2
Actuated Green, G (s) 29.0 34.0 67.0 74.0
Effective Green, g (s) 29.0 34.0 67.0 74.0
Actuated g/C Ratio 0.19 0.23 0.45 0.49
Clearance Time (s) 4.0 4.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 978 778 1580 3651
v/s Ratio Prot c0.27 c0.29 0.33
v/s Ratio Perm 0.66
v/c Ratio 1.41 1.29 0.74 1.33
Uniform Delay, d1 60.5 58.0 34.3 38.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 188.5 141.4 1.9 151.8
Delay (s) 249.0 199.4 36.1 189.8
Level of Service F F D F
Approach Delay (s) 249.0 111.7 0.0 189.8
Approach LOS F F A F

Intersection Summary
HCM 2000 Control Delay 179.3 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.34
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 118.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 153 105 223 448 298 30 358 2271 109 41 2519 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 0.99 1.00 1.00
Flt Protected 0.97 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1809 1583 1770 1832 1770 5044 1770 5076
Flt Permitted 0.43 1.00 0.46 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 792 1583 849 1832 1770 5044 1770 5076
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 161 111 235 472 314 32 377 2391 115 43 2652 22
RTOR Reduction (vph) 0 0 75 0 3 0 0 4 0 0 1 0
Lane Group Flow (vph) 0 272 160 472 344 0 377 2502 0 43 2673 0
Confl. Peds. (#/hr) 7 9 3 14
Confl. Bikes (#/hr) 4 1
Turn Type Perm NA Over Perm NA Prot NA Prot NA
Protected Phases 8 1 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 52.5 20.0 52.5 52.5 20.0 73.0 4.0 57.0
Effective Green, g (s) 52.5 20.0 52.5 52.5 20.0 73.0 4.0 57.0
Actuated g/C Ratio 0.38 0.14 0.38 0.38 0.14 0.52 0.03 0.41
Clearance Time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 297 226 318 687 252 2630 50 2066
v/s Ratio Prot 0.10 0.19 c0.21 0.50 0.02 c0.53
v/s Ratio Perm 0.34 c0.56
v/c Ratio 0.92 0.71 1.48 0.50 1.50 0.95 0.86 1.29
Uniform Delay, d1 41.6 57.2 43.8 33.7 60.0 31.8 67.7 41.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 31.0 9.6 234.1 0.6 243.0 9.4 76.1 136.0
Delay (s) 72.7 66.8 277.8 34.2 303.0 41.2 143.8 177.5
Level of Service E E F C F D F F
Approach Delay (s) 70.0 174.8 75.4 177.0
Approach LOS E F E F

Intersection Summary
HCM 2000 Control Delay 126.6 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.40
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 122.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 664 61 0 0 0 0 0 2012 0 2157 1688
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0
Lane Util. Factor 0.91 0.76 0.86 0.88
Frpb, ped/bikes 1.00 0.87 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 5013 3130 6408 2729
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 5013 3130 6408 2729
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 699 64 0 0 0 0 0 2118 0 2271 1777
RTOR Reduction (vph) 0 6 0 0 0 0 0 0 29 0 0 0
Lane Group Flow (vph) 0 757 0 0 0 0 0 0 2089 0 2271 1777
Confl. Peds. (#/hr) 5 88
Confl. Bikes (#/hr) 1 1 2
Turn Type NA Perm NA Free
Protected Phases 4 2
Permitted Phases 2 Free
Actuated Green, G (s) 29.3 105.7 105.7 145.0
Effective Green, g (s) 29.3 105.7 105.7 145.0
Actuated g/C Ratio 0.20 0.73 0.73 1.00
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1012 2281 4671 2729
v/s Ratio Prot 0.15 0.35
v/s Ratio Perm c0.67 c0.65
v/c Ratio 0.75 0.92 0.49 0.65
Uniform Delay, d1 54.4 16.0 8.2 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 7.2 0.4 1.2
Delay (s) 57.5 23.2 8.6 1.2
Level of Service E C A A
Approach Delay (s) 57.5 0.0 23.2 5.4
Approach LOS E A C A

Intersection Summary
HCM 2000 Control Delay 16.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 145.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 77.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 170 210 22 710 106 204 15 624 353 153 1521 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1830 1681 1706 1557 1770 5085 1550 3433 3488
Flt Permitted 0.28 1.00 0.52 0.54 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 530 1830 918 955 1557 1770 5085 1550 3433 3488
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 179 221 23 747 112 215 16 657 372 161 1601 126
RTOR Reduction (vph) 0 3 0 0 0 125 0 0 218 0 4 0
Lane Group Flow (vph) 179 241 0 411 448 90 16 657 154 161 1723 0
Confl. Peds. (#/hr) 9 2 3 7
Confl. Bikes (#/hr) 1 3
Turn Type Perm NA Perm NA Perm Prot NA Perm Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 55.0 55.0 55.0 55.0 55.0 1.6 54.4 54.4 10.3 63.1
Effective Green, g (s) 55.0 55.0 55.0 55.0 55.0 1.6 54.4 54.4 10.3 63.1
Actuated g/C Ratio 0.42 0.42 0.42 0.42 0.42 0.01 0.41 0.41 0.08 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 221 764 383 398 650 21 2100 640 268 1671
v/s Ratio Prot 0.13 0.01 0.13 c0.05 c0.49
v/s Ratio Perm 0.34 0.45 c0.47 0.06 0.10
v/c Ratio 0.81 0.32 1.07 1.13 0.14 0.76 0.31 0.24 0.60 1.03
Uniform Delay, d1 33.8 25.7 38.3 38.3 23.7 64.9 26.1 25.2 58.7 34.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.3 0.2 66.8 83.9 0.1 92.1 0.4 0.9 3.8 30.4
Delay (s) 53.0 26.0 105.2 122.2 23.8 156.9 26.4 26.1 62.5 64.7
Level of Service D C F F C F C C E E
Approach Delay (s) 37.4 96.0 28.3 64.5
Approach LOS D F C E

Intersection Summary
HCM 2000 Control Delay 61.0 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 131.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 97.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Yield Yield Stop Stop
Volume (vph) 28 31 1 11 53 801 0 4 4 463 13 31
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 29 33 1 12 56 843 0 4 4 487 14 33

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 63 911 8 534
Volume Left (vph) 29 12 0 487
Volume Right (vph) 1 843 4 33
Hadj (s) 0.12 -0.52 -0.27 0.18
Departure Headway (s) 6.9 5.3 6.9 6.1
Degree Utilization, x 0.12 1.0 0.02 0.91
Capacity (veh/h) 496 672 497 582
Control Delay (s) 10.9 180.5 10.0 42.4
Approach Delay (s) 10.9 180.5 10.0 42.4
Approach LOS B F B E

Intersection Summary
Delay 123.9
Level of Service F
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 33 0 12 39 370 9 2701 26 439 1955 389
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 1.00 0.88 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1770 1554 1504 1770 5085 1583 1770 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1770 1554 1504 1770 5085 1583 1770 5085 1583
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Growth Factor (vph) 100% 50% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Adj. Flow (vph) 28 17 0 13 41 389 9 2843 27 462 2058 409
RTOR Reduction (vph) 0 0 0 0 108 187 0 0 16 0 0 62
Lane Group Flow (vph) 28 17 0 13 112 23 9 2843 11 462 2058 347
Turn Type Prot NA Prot NA Perm Prot NA Perm Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.1 18.3 2.9 16.1 16.1 0.9 58.4 58.4 50.9 108.4 108.4
Effective Green, g (s) 5.1 18.3 2.9 16.1 16.1 0.9 58.4 58.4 50.9 108.4 108.4
Actuated g/C Ratio 0.04 0.13 0.02 0.11 0.11 0.01 0.40 0.40 0.35 0.75 0.75
Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Vehicle Extension (s) 2.5 2.5 2.5 2.5 2.5 2.0 4.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 62 446 35 172 166 10 2048 637 621 3801 1183
v/s Ratio Prot c0.02 0.00 0.01 c0.07 0.01 c0.56 c0.26 0.40
v/s Ratio Perm 0.02 0.01 0.22
v/c Ratio 0.45 0.04 0.37 0.65 0.14 0.90 1.39 0.02 0.74 0.54 0.29
Uniform Delay, d1 68.6 55.6 70.2 61.7 58.2 72.0 43.3 26.0 41.3 7.8 5.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.0 4.8 7.2 0.3 223.0 177.8 0.0 4.2 0.6 0.6
Delay (s) 72.3 55.6 74.9 69.0 58.5 295.0 221.1 26.1 45.6 8.3 6.5
Level of Service E E E E E F F C D A A
Approach Delay (s) 66.0 64.2 219.5 13.9
Approach LOS E E F B

Intersection Summary
HCM 2000 Control Delay 111.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 145.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 104.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 39 17 672 119 42 5 337 123 66 1 66 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91 0.91 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3485 1610 3220 1770 3425
Flt Permitted 0.72 1.00 1.00 0.75 1.00 0.95 0.98 0.95 1.00
Satd. Flow (perm) 1347 1863 1583 1389 3485 1610 3220 1770 3425
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 41 18 707 125 44 5 355 129 69 1 69 19
RTOR Reduction (vph) 0 0 536 0 4 0 0 17 0 0 12 0
Lane Group Flow (vph) 41 18 171 125 45 0 185 351 0 1 76 0
Turn Type Perm NA Perm Perm NA Split NA Split NA
Protected Phases 4 4 2 2 1 1
Permitted Phases 4 4 4
Actuated Green, G (s) 23.5 23.5 23.5 23.5 23.5 26.2 26.2 35.3 35.3
Effective Green, g (s) 23.5 23.5 23.5 23.5 23.5 26.2 26.2 35.3 35.3
Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.24 0.27 0.27 0.36 0.36
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 326 451 383 336 844 434 869 644 1246
v/s Ratio Prot 0.01 0.01 c0.11 0.11 0.00 c0.02
v/s Ratio Perm 0.03 c0.11 0.09
v/c Ratio 0.13 0.04 0.45 0.37 0.05 0.43 0.40 0.00 0.06
Uniform Delay, d1 28.7 28.1 31.2 30.6 28.2 29.2 29.0 19.6 20.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.1 1.7 1.5 0.1 3.0 1.4 0.0 0.1
Delay (s) 29.1 28.2 33.0 32.1 28.3 32.2 30.4 19.6 20.2
Level of Service C C C C C C C B C
Approach Delay (s) 32.6 31.0 31.0 20.2
Approach LOS C C C C

Intersection Summary
HCM 2000 Control Delay 31.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 97.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 1108 36 335 988 107 128 491 544 237 642 97
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.91 0.91 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 0.97 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.95 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3519 3433 3475 1770 3197 1392 1770 3450
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3519 3433 3475 1770 3197 1392 1770 3450
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 31 1166 38 353 1040 113 135 517 573 249 676 102
RTOR Reduction (vph) 0 3 0 0 9 0 0 54 129 0 13 0
Lane Group Flow (vph) 31 1201 0 353 1144 0 135 698 209 249 765 0
Confl. Peds. (#/hr) 10 20 18 25
Confl. Bikes (#/hr) 4 2 2
Turn Type Prot NA Prot NA Prot NA Perm Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 6
Actuated Green, G (s) 3.6 32.6 9.0 37.8 8.7 20.4 20.4 12.0 23.7
Effective Green, g (s) 3.6 32.6 9.0 37.8 8.7 20.4 20.4 12.0 23.7
Actuated g/C Ratio 0.04 0.36 0.10 0.42 0.10 0.23 0.23 0.13 0.26
Clearance Time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 70 1274 343 1459 171 724 315 236 908
v/s Ratio Prot 0.02 c0.34 c0.10 0.33 0.08 c0.22 c0.14 c0.22
v/s Ratio Perm 0.15
v/c Ratio 0.44 0.94 1.03 0.78 0.79 0.96 0.66 1.06 0.84
Uniform Delay, d1 42.2 27.8 40.5 22.6 39.8 34.4 31.7 39.0 31.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 13.9 56.3 3.0 19.6 25.7 10.5 73.8 9.4
Delay (s) 43.8 41.7 96.8 25.6 59.4 60.1 42.2 112.8 40.7
Level of Service D D F C E E D F D
Approach Delay (s) 41.8 42.3 55.1 58.2
Approach LOS D D E E

Intersection Summary
HCM 2000 Control Delay 48.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.2
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 63 334 33 410 683 101 59 544 397 83 1161 217
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Lane Util. Factor 0.95 0.91 0.91 1.00 0.91 0.91 1.00 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.89
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.98 1.00 0.97 0.85 1.00 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3467 1610 3305 1770 3304 1441 1770 3374 1285
Flt Permitted 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3467 1610 3305 1770 3304 1441 1770 3374 1285
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 66 352 35 432 719 106 62 573 418 87 1222 228
RTOR Reduction (vph) 0 6 0 0 8 0 0 14 151 0 1 67
Lane Group Flow (vph) 0 447 0 389 860 0 62 676 150 87 1244 138
Confl. Peds. (#/hr) 7 23 31
Confl. Bikes (#/hr) 2 3 1
Turn Type Split NA Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 6 2
Actuated Green, G (s) 20.6 34.4 34.4 4.4 37.3 37.3 8.2 41.1 41.1
Effective Green, g (s) 20.6 34.4 34.4 4.4 37.3 37.3 8.2 41.1 41.1
Actuated g/C Ratio 0.18 0.30 0.30 0.04 0.32 0.32 0.07 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 621 481 988 67 1071 467 126 1205 459
v/s Ratio Prot c0.13 0.24 c0.26 c0.04 0.20 c0.05 c0.37
v/s Ratio Perm 0.10 0.11
v/c Ratio 0.72 0.81 0.87 0.93 0.63 0.32 0.69 1.03 0.30
Uniform Delay, d1 44.5 37.3 38.2 55.1 33.0 29.3 52.2 37.0 26.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.1 9.7 8.4 83.4 2.8 1.8 15.1 34.5 1.7
Delay (s) 48.6 46.9 46.6 138.5 35.8 31.1 67.2 71.5 28.3
Level of Service D D D F D C E E C
Approach Delay (s) 48.6 46.7 40.5 65.5
Approach LOS D D D E

Intersection Summary
HCM 2000 Control Delay 52.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 115.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 88.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 331 197 122 54 0 40 0 911 50 27 1076 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.94 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.94 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1743 1770 1481 3504 1770 3539
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.20 1.00
Satd. Flow (perm) 3433 1743 1770 1481 3504 364 3539
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 348 207 128 57 0 42 0 959 53 28 1133 0
RTOR Reduction (vph) 0 40 0 0 0 39 0 5 0 0 0 0
Lane Group Flow (vph) 348 295 0 57 0 3 0 1007 0 28 1133 0
Confl. Peds. (#/hr) 4 13 12
Confl. Bikes (#/hr) 4 2 3 2
Turn Type Split NA Prot Perm NA Perm NA
Protected Phases 3 3 4 6 2
Permitted Phases 4 2
Actuated Green, G (s) 15.9 15.9 5.2 5.2 31.9 31.9 31.9
Effective Green, g (s) 15.9 15.9 5.2 5.2 31.9 31.9 31.9
Actuated g/C Ratio 0.24 0.24 0.08 0.08 0.49 0.49 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0
Lane Grp Cap (vph) 839 426 141 118 1719 178 1736
v/s Ratio Prot 0.10 c0.17 c0.03 0.29 c0.32
v/s Ratio Perm 0.00 0.08
v/c Ratio 0.41 0.69 0.40 0.03 0.59 0.16 0.65
Uniform Delay, d1 20.6 22.3 28.4 27.6 11.8 9.1 12.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 3.9 0.7 0.0 1.5 1.9 1.9
Delay (s) 20.8 26.2 29.1 27.6 13.3 11.0 14.3
Level of Service C C C C B B B
Approach Delay (s) 23.4 28.5 13.3 14.2
Approach LOS C C B B

Intersection Summary
HCM 2000 Control Delay 16.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 225 424 70 52 204 40 158 785 80 117 849 431
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.99 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1819 1770 1808 1770 3476 1770 3334
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1819 1770 1808 1770 3476 1770 3334
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 237 446 74 55 215 42 166 826 84 123 894 454
RTOR Reduction (vph) 0 6 0 0 8 0 0 8 0 0 72 0
Lane Group Flow (vph) 237 514 0 55 249 0 166 902 0 123 1276 0
Confl. Peds. (#/hr) 2 12 8 7
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 13.0 26.5 3.2 16.7 9.5 33.8 10.5 34.8
Effective Green, g (s) 13.0 26.5 3.2 16.7 9.5 33.8 10.5 34.8
Actuated g/C Ratio 0.14 0.29 0.04 0.19 0.11 0.38 0.12 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 255 535 62 335 186 1305 206 1289
v/s Ratio Prot c0.13 c0.28 0.03 0.14 c0.09 0.26 0.07 c0.38
v/s Ratio Perm
v/c Ratio 0.93 0.96 0.89 0.74 0.89 0.69 0.60 0.99
Uniform Delay, d1 38.0 31.2 43.2 34.6 39.7 23.7 37.7 27.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.3 29.0 74.6 8.6 37.4 3.0 4.6 22.8
Delay (s) 75.3 60.2 117.9 43.2 77.1 26.7 42.3 50.2
Level of Service E E F D E C D D
Approach Delay (s) 64.9 56.4 34.5 49.6
Approach LOS E E C D

Intersection Summary
HCM 2000 Control Delay 48.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 94 146 53 21 18 153 13 774 93 236 622 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1539 1770 1863 1525 1770 3466 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1539 1770 1863 1525 1770 3466 1770 1863 1583
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 99 154 56 22 19 161 14 815 98 248 655 76
RTOR Reduction (vph) 0 0 46 0 0 142 0 10 0 0 0 32
Lane Group Flow (vph) 99 154 10 22 19 19 14 903 0 248 655 44
Confl. Peds. (#/hr) 2 10 12
Confl. Bikes (#/hr) 2 2
Turn Type Prot NA Perm Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 7.2 14.2 14.2 2.4 9.4 9.4 1.3 30.7 16.7 46.1 46.1
Effective Green, g (s) 7.2 14.2 14.2 2.4 9.4 9.4 1.3 30.7 16.7 46.1 46.1
Actuated g/C Ratio 0.09 0.18 0.18 0.03 0.12 0.12 0.02 0.38 0.21 0.58 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 159 330 273 53 218 179 28 1330 369 1073 912
v/s Ratio Prot c0.06 c0.08 0.01 0.01 0.01 c0.26 c0.14 0.35
v/s Ratio Perm 0.01 0.01 0.03
v/c Ratio 0.62 0.47 0.04 0.42 0.09 0.11 0.50 0.68 0.67 0.61 0.05
Uniform Delay, d1 35.1 29.5 27.2 38.1 31.5 31.5 39.0 20.5 29.1 11.1 7.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 0.4 0.0 1.9 0.1 0.1 5.0 2.8 3.8 2.6 0.1
Delay (s) 40.5 29.9 27.3 40.0 31.5 31.6 44.1 23.4 32.9 13.7 7.5
Level of Service D C C D C C D C C B A
Approach Delay (s) 32.8 32.5 23.7 18.1
Approach LOS C C C B

Intersection Summary
HCM 2000 Control Delay 23.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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6: 2nd St & Walpert St 8/17/2015
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 252 200 52 530 508 128
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 265 211 55 558 535 135
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1269 603 669
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1269 603 669
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 58 94
cM capacity (veh/h) 175 498 921

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 476 613 669
Volume Left 265 55 0
Volume Right 211 0 135
cSH 245 921 1700
Volume to Capacity 1.94 0.06 0.39
Queue Length 95th (ft) 852 5 0
Control Delay (s) 471.8 1.6 0.0
Lane LOS F A
Approach Delay (s) 471.8 1.6 0.0
Approach LOS F

Intersection Summary
Average Delay 128.2
Intersection Capacity Utilization 101.5% ICU Level of Service G
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1123 54 198 2204 1017 0 0 1357
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 5.0 3.5 5.0
Lane Util. Factor 0.91 1.00 0.86 0.76
Frpb, ped/bikes 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.95 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5046 1770 6063 3560
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5046 1770 6063 3560
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 0 1182 57 208 2320 1071 0 0 1428
RTOR Reduction (vph) 0 0 0 0 4 0 41 68 0 0 0 308
Lane Group Flow (vph) 0 0 0 0 1235 0 167 3323 0 0 0 1120
Confl. Peds. (#/hr) 3 4 4 2
Confl. Bikes (#/hr) 1 4 1
Turn Type NA Prot NA Perm
Protected Phases 4 1 6
Permitted Phases 2
Actuated Green, G (s) 35.9 20.7 77.1 49.9
Effective Green, g (s) 35.9 20.7 77.1 49.9
Actuated g/C Ratio 0.30 0.17 0.64 0.42
Clearance Time (s) 3.5 5.0 3.5 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1509 305 3895 1480
v/s Ratio Prot c0.24 0.09 c0.55
v/s Ratio Perm 0.31
v/c Ratio 0.82 0.55 0.99dr 0.76
Uniform Delay, d1 39.0 45.4 17.0 29.9
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.6 2.0 2.6 3.7
Delay (s) 42.6 47.4 19.6 33.5
Level of Service D D B C
Approach Delay (s) 0.0 42.6 21.2 33.5
Approach LOS A D C C

Intersection Summary
HCM 2000 Control Delay 28.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 713 0 415 1740 696 219 0 0 0 0 1262 304
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Lane Util. Factor 0.95 0.91 0.95 0.94 0.95 0.91 0.91
Frpb, ped/bikes 1.00 0.99 0.95 1.00 0.99 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 0.85 1.00 0.96 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1681 1575 1429 4990 3390 3375 1388
Flt Permitted 0.95 0.14 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1681 223 1429 4990 3390 3375 1388
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 751 0 437 1832 733 231 0 0 0 0 1328 320
RTOR Reduction (vph) 0 34 51 0 24 0 0 0 0 0 1 55
Lane Group Flow (vph) 413 370 320 1832 940 0 0 0 0 0 1359 233
Confl. Peds. (#/hr) 26 10 27 17
Confl. Bikes (#/hr) 3 2 3
Turn Type Prot NA Perm Prot NA NA Perm
Protected Phases 3 8 7 4 2
Permitted Phases 8 2
Actuated Green, G (s) 31.8 58.8 27.0 42.8 38.0 44.7 44.7
Effective Green, g (s) 31.8 58.8 27.0 42.8 38.0 44.7 44.7
Actuated g/C Ratio 0.25 0.47 0.22 0.34 0.30 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 427 448 308 1708 1030 1206 496
v/s Ratio Prot 0.25 0.21 c0.37 0.28 c0.40
v/s Ratio Perm 0.18 c0.22 0.17
v/c Ratio 0.97 0.82 1.04 1.07 0.91 1.13 0.47
Uniform Delay, d1 46.1 28.6 49.0 41.1 41.9 40.1 31.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 34.7 11.7 61.8 44.2 11.9 68.1 3.2
Delay (s) 80.8 40.4 110.8 85.3 53.8 108.2 34.2
Level of Service F D F F D F C
Approach Delay (s) 76.4 74.4 0.0 95.3
Approach LOS E E A F

Intersection Summary
HCM 2000 Control Delay 81.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 105.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 931 823 0 0 839 94 0 2552 138 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 0.95 0.91 0.76
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 0.99
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 4996 8405
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 4996 8405
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 980 866 0 0 883 99 0 2686 145 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 6 0 0 0 0
Lane Group Flow (vph) 980 866 0 0 980 0 0 2825 0 0 0 0
Confl. Peds. (#/hr) 7 10 26 4
Turn Type Split NA NA NA
Protected Phases 8 8 4 6
Permitted Phases
Actuated Green, G (s) 40.7 40.7 34.9 54.9
Effective Green, g (s) 40.7 40.7 34.9 54.9
Actuated g/C Ratio 0.27 0.27 0.23 0.37
Clearance Time (s) 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 931 960 1162 3076
v/s Ratio Prot c0.29 0.24 c0.20 c0.34
v/s Ratio Perm
v/c Ratio 1.05 0.90 0.84 0.92
Uniform Delay, d1 54.6 52.7 54.9 45.4
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.3 11.5 5.7 5.7
Delay (s) 99.0 64.2 60.7 51.1
Level of Service F E E D
Approach Delay (s) 82.7 60.7 51.1 0.0
Approach LOS F E D A

Intersection Summary
HCM 2000 Control Delay 63.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 102.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1513 65 1144 703 0 0 0 0 47 2207 191
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 5.0
Lane Util. Factor 0.91 0.97 0.95 0.81
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5045 3433 3539 7437
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5045 3433 3539 7437
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1593 68 1204 740 0 0 0 0 49 2323 201
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 0 0 13 0
Lane Group Flow (vph) 0 1660 0 1204 740 0 0 0 0 0 2560 0
Confl. Peds. (#/hr) 18 10 24 5
Turn Type NA Prot NA Perm NA
Protected Phases 8 7 4 2
Permitted Phases 2
Actuated Green, G (s) 32.0 35.0 71.0 40.0
Effective Green, g (s) 32.0 35.0 71.0 40.0
Actuated g/C Ratio 0.27 0.29 0.59 0.33
Clearance Time (s) 4.0 4.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1345 1001 2093 2479
v/s Ratio Prot c0.33 c0.35 0.21
v/s Ratio Perm 0.34
v/c Ratio 1.23 1.20 0.35 1.03
Uniform Delay, d1 44.0 42.5 12.7 40.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 111.9 100.9 0.1 27.2
Delay (s) 155.9 143.4 12.8 67.2
Level of Service F F B E
Approach Delay (s) 155.9 93.7 0.0 67.2
Approach LOS F F A E

Intersection Summary
HCM 2000 Control Delay 99.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 102.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 156 248 413 160 85 10 385 2523 150 105 1962 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 3.5 3.5 3.5 3.0 4.0 3.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.98 1.00 0.99 1.00 0.99

Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1827 1550 1770 1827 1770 5029 1770 5051

Flt Permitted 0.82 1.00 0.23 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1521 1550 421 1827 1770 5029 1770 5051

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 164 261 435 168 89 11 405 2656 158 111 2065 75

RTOR Reduction (vph) 0 0 125 0 4 0 0 7 0 0 4 0

Lane Group Flow (vph) 0 425 310 168 96 0 405 2807 0 111 2136 0

Confl. Peds. (#/hr) 7 9 12 11

Confl. Bikes (#/hr) 1 3 1 1

Turn Type Perm NA Perm Perm NA Prot NA Prot NA

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 8 4

Actuated Green, G (s) 31.5 31.5 31.5 31.5 19.0 53.0 5.0 39.0

Effective Green, g (s) 31.5 31.5 31.5 31.5 19.0 53.0 5.0 39.0

Actuated g/C Ratio 0.32 0.32 0.32 0.32 0.19 0.53 0.05 0.39

Clearance Time (s) 3.5 3.5 3.5 3.5 3.0 4.0 3.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 479 488 132 575 336 2665 88 1969

v/s Ratio Prot 0.05 c0.23 c0.56 0.06 0.42

v/s Ratio Perm 0.28 0.20 c0.40

v/c Ratio 0.89 0.63 1.27 0.17 1.21 1.05 1.26 1.08

Uniform Delay, d1 32.6 29.3 34.2 24.8 40.5 23.5 47.5 30.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.7 2.7 169.0 0.1 117.2 33.6 181.6 47.6

Delay (s) 50.3 32.0 203.2 24.9 157.7 57.1 229.1 78.1

Level of Service D C F C F E F E

Approach Delay (s) 41.0 136.7 69.7 85.6

Approach LOS D F E F

Intersection Summary

HCM 2000 Control Delay 74.1 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.19

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.5

Intersection Capacity Utilization 107.8% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1262 52 0 0 0 0 0 2569 0 1972 1219
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0
Lane Util. Factor 0.91 0.76 0.86 0.88
Frpb, ped/bikes 1.00 0.93 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 5050 3369 6408 2787
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 5050 3369 6408 2787
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1328 55 0 0 0 0 0 2704 0 2076 1283
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 6 0 0 0
Lane Group Flow (vph) 0 1379 0 0 0 0 0 0 2698 0 2076 1283
Confl. Peds. (#/hr) 11 44
Confl. Bikes (#/hr) 1 1 2
Turn Type NA Perm NA Free
Protected Phases 4 2
Permitted Phases 2 Free
Actuated Green, G (s) 34.0 86.0 86.0 130.0
Effective Green, g (s) 34.0 86.0 86.0 130.0
Actuated g/C Ratio 0.26 0.66 0.66 1.00
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1320 2228 4239 2787
v/s Ratio Prot c0.27 0.32
v/s Ratio Perm c0.80 0.46
v/c Ratio 1.04 1.21 0.49 0.46
Uniform Delay, d1 48.0 22.0 11.0 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.4 99.4 0.4 0.5
Delay (s) 85.4 121.4 11.4 0.5
Level of Service F F B A
Approach Delay (s) 85.4 0.0 121.4 7.3
Approach LOS F A F A

Intersection Summary
HCM 2000 Control Delay 63.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 98.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 224 343 14 350 114 149 20 950 724 532 1489 262
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.97 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1846 1681 1722 1506 1770 5085 1528 3433 3433
Flt Permitted 0.45 1.00 0.34 0.40 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 833 1846 606 715 1506 1770 5085 1528 3433 3433
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 236 361 15 368 120 157 21 1000 762 560 1567 276
RTOR Reduction (vph) 0 1 0 0 0 99 0 0 121 0 11 0
Lane Group Flow (vph) 236 375 0 217 271 58 21 1000 641 560 1832 0
Confl. Peds. (#/hr) 28 15 9 7
Confl. Bikes (#/hr) 1 2 6
Turn Type Perm NA Perm NA Perm Prot NA Perm Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 49.0 49.0 49.0 49.0 49.0 2.4 51.6 51.6 19.0 68.2
Effective Green, g (s) 49.0 49.0 49.0 49.0 49.0 2.4 51.6 51.6 19.0 68.2
Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.37 0.02 0.39 0.39 0.14 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 310 687 225 266 560 32 1993 599 495 1779
v/s Ratio Prot 0.20 0.01 0.20 c0.16 c0.53
v/s Ratio Perm 0.28 0.36 c0.38 0.04 0.42
v/c Ratio 0.76 0.55 0.96 1.02 0.10 0.66 0.50 1.07 1.13 1.03
Uniform Delay, d1 36.2 32.5 40.4 41.3 27.0 64.2 30.3 40.0 56.3 31.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.5 0.9 49.6 60.1 0.1 39.4 0.9 57.0 81.7 29.4
Delay (s) 46.7 33.4 90.0 101.4 27.1 103.6 31.2 97.0 138.0 61.1
Level of Service D C F F C F C F F E
Approach Delay (s) 38.5 79.5 60.1 79.1
Approach LOS D E E E

Intersection Summary
HCM 2000 Control Delay 68.4 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 131.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 98.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Yield Yield Stop Stop
Volume (vph) 10 21 1 31 53 651 3 24 19 753 63 58
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 22 1 33 56 685 3 25 20 793 66 61

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 34 774 48 920
Volume Left (vph) 11 33 3 793
Volume Right (vph) 1 685 20 61
Hadj (s) 0.08 -0.49 -0.20 0.17
Departure Headway (s) 7.3 5.5 7.0 6.1
Degree Utilization, x 0.07 1.0 0.09 1.0
Capacity (veh/h) 481 652 506 597
Control Delay (s) 10.8 116.3 10.7 281.2
Approach Delay (s) 10.8 116.3 10.7 281.2
Approach LOS B F B F

Intersection Summary
Delay 196.9
Level of Service F
Intersection Capacity Utilization 107.6% ICU Level of Service G
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 123 177 10 59 59 400 32 2549 73 508 1246 187
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.91 1.00 1.00 0.91 1.00
Frt 1.00 0.99 1.00 0.89 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3510 1770 1571 1504 1770 5085 1583 1770 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3510 1770 1571 1504 1770 5085 1583 1770 5085 1583
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 129 186 11 62 62 421 34 2683 77 535 1312 197
RTOR Reduction (vph) 0 3 0 0 70 198 0 0 47 0 0 73
Lane Group Flow (vph) 129 194 0 62 177 38 34 2683 30 535 1312 124
Turn Type Prot NA Prot NA Perm Prot NA Perm Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 15.9 30.4 9.1 23.6 23.6 5.2 55.8 55.8 35.2 85.8 85.8
Effective Green, g (s) 15.9 30.4 9.1 23.6 23.6 5.2 55.8 55.8 35.2 85.8 85.8
Actuated g/C Ratio 0.11 0.21 0.06 0.16 0.16 0.04 0.38 0.38 0.24 0.59 0.59
Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 194 735 111 255 244 63 1956 609 429 3008 936
v/s Ratio Prot c0.07 0.06 0.04 c0.11 0.02 c0.53 c0.30 0.26
v/s Ratio Perm 0.03 0.02 0.08
v/c Ratio 0.66 0.26 0.56 0.69 0.16 0.54 1.37 0.05 1.25 0.44 0.13
Uniform Delay, d1 62.0 47.9 66.0 57.3 52.2 68.7 44.6 28.0 54.9 16.3 13.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.3 0.2 6.0 7.9 0.3 8.6 170.6 0.2 129.4 0.5 0.3
Delay (s) 70.3 48.1 72.0 65.2 52.5 77.3 215.2 28.1 184.3 16.8 13.4
Level of Service E D E E D E F C F B B
Approach Delay (s) 56.9 60.4 208.4 60.3
Approach LOS E E F E

Intersection Summary
HCM 2000 Control Delay 132.6 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 145.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 108.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 54 53 591 96 35 8 394 146 86 1 179 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91 0.91 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.97 1.00 0.97 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3445 1610 3214 1770 3409
Flt Permitted 0.73 1.00 1.00 0.72 1.00 0.95 0.98 0.95 1.00
Satd. Flow (perm) 1353 1863 1583 1342 3445 1610 3214 1770 3409
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 57 56 622 101 37 8 415 154 91 1 188 61
RTOR Reduction (vph) 0 0 446 0 6 0 0 16 0 0 36 0
Lane Group Flow (vph) 57 56 176 101 39 0 220 424 0 1 213 0
Turn Type Perm NA Perm Perm NA Split NA Split NA
Protected Phases 4 4 2 2 1 1
Permitted Phases 4 4 4
Actuated Green, G (s) 20.0 20.0 20.0 20.0 20.0 26.6 26.6 12.2 12.2
Effective Green, g (s) 20.0 20.0 20.0 20.0 20.0 26.6 26.6 12.2 12.2
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.28 0.38 0.38 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 382 526 447 379 973 604 1207 305 587
v/s Ratio Prot 0.03 0.01 c0.14 0.13 0.00 c0.06
v/s Ratio Perm 0.04 c0.11 0.08
v/c Ratio 0.15 0.11 0.39 0.27 0.04 0.36 0.35 0.00 0.36
Uniform Delay, d1 19.0 18.8 20.5 19.7 18.4 16.0 15.9 24.3 25.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 1.2 0.8 0.0 1.7 0.8 0.0 0.8
Delay (s) 19.4 19.0 21.7 20.5 18.5 17.7 16.7 24.3 26.7
Level of Service B B C C B B B C C
Approach Delay (s) 21.3 19.9 17.0 26.7
Approach LOS C B B C

Intersection Summary
HCM 2000 Control Delay 20.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 70.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 11 482 5 365 1212 78 242 744 326 140 602 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.91 0.91 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.99 0.85 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3533 3433 3503 1770 3366 1413 1770 3492
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3533 3433 3503 1770 3366 1413 1770 3492
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 12 507 5 384 1276 82 255 783 343 147 634 55
RTOR Reduction (vph) 0 1 0 0 4 0 0 3 180 0 7 0
Lane Group Flow (vph) 12 511 0 384 1354 0 255 814 129 147 682 0
Confl. Peds. (#/hr) 5 6 6 3
Confl. Bikes (#/hr) 5 1
Turn Type Prot NA Prot NA Prot NA Perm Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 6
Actuated Green, G (s) 1.2 29.8 13.4 41.8 12.0 21.3 21.3 9.5 18.8
Effective Green, g (s) 1.2 29.8 13.4 41.8 12.0 21.3 21.3 9.5 18.8
Actuated g/C Ratio 0.01 0.33 0.15 0.46 0.13 0.24 0.24 0.11 0.21
Clearance Time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 23 1169 511 1626 236 796 334 186 729
v/s Ratio Prot 0.01 0.14 c0.11 c0.39 c0.14 c0.24 0.08 0.20
v/s Ratio Perm 0.09
v/c Ratio 0.52 0.44 0.75 0.83 1.08 1.02 0.39 0.79 0.94
Uniform Delay, d1 44.1 23.5 36.7 21.0 39.0 34.4 28.9 39.3 35.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.5 0.4 5.5 4.0 81.6 37.7 3.3 18.8 20.8
Delay (s) 53.6 23.9 42.2 25.0 120.6 72.1 32.2 58.1 55.8
Level of Service D C D C F E C E E
Approach Delay (s) 24.6 28.8 72.1 56.2
Approach LOS C C E E

Intersection Summary
HCM 2000 Control Delay 46.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.2
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 459 37 243 797 43 101 527 225 51 1040 311
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Lane Util. Factor 0.95 0.91 0.91 1.00 0.91 0.91 1.00 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.99 1.00 0.99 0.85 1.00 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3480 1610 3356 1770 3367 1423 1770 3373 1410
Flt Permitted 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3480 1610 3356 1770 3367 1423 1770 3373 1410
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 483 39 256 839 45 106 555 237 54 1095 327
RTOR Reduction (vph) 0 5 0 0 3 0 0 3 93 0 2 110
Lane Group Flow (vph) 0 580 0 230 907 0 106 576 120 54 1126 184
Confl. Peds. (#/hr) 5 13
Confl. Bikes (#/hr) 2 2 1 1
Turn Type Split NA Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 6 2
Actuated Green, G (s) 24.3 32.7 32.7 8.5 36.9 36.9 6.6 35.0 35.0
Effective Green, g (s) 24.3 32.7 32.7 8.5 36.9 36.9 6.6 35.0 35.0
Actuated g/C Ratio 0.21 0.28 0.28 0.07 0.32 0.32 0.06 0.30 0.30
Clearance Time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 735 457 954 130 1080 456 101 1026 429
v/s Ratio Prot c0.17 0.14 c0.27 c0.06 0.17 0.03 c0.33
v/s Ratio Perm 0.08 0.13
v/c Ratio 0.79 0.50 0.95 0.82 0.53 0.26 0.53 1.10 0.43
Uniform Delay, d1 42.9 34.4 40.4 52.5 32.0 29.0 52.7 40.0 32.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.7 0.9 18.4 31.0 1.9 1.4 5.4 58.6 3.1
Delay (s) 48.6 35.2 58.7 83.5 33.9 30.4 58.1 98.6 35.1
Level of Service D D E F C C E F D
Approach Delay (s) 48.6 54.0 38.9 84.5
Approach LOS D D D F

Intersection Summary
HCM 2000 Control Delay 60.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 115.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 144 92 89 84 0 124 0 867 35 13 914 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.96 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1703 1770 1524 3513 1770 3539
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.25 1.00
Satd. Flow (perm) 3433 1703 1770 1524 3513 457 3539
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 152 97 94 88 0 131 0 913 37 14 962 0
RTOR Reduction (vph) 0 71 0 0 0 117 0 3 0 0 0 0
Lane Group Flow (vph) 152 120 0 88 0 14 0 947 0 14 962 0
Confl. Peds. (#/hr) 10 9 14
Confl. Bikes (#/hr) 4 1
Turn Type Split NA Prot Perm NA Perm NA
Protected Phases 3 3 4 6 2
Permitted Phases 4 2
Actuated Green, G (s) 9.4 9.4 6.8 6.8 36.8 36.8 36.8
Effective Green, g (s) 9.4 9.4 6.8 6.8 36.8 36.8 36.8
Actuated g/C Ratio 0.14 0.14 0.10 0.10 0.57 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0
Lane Grp Cap (vph) 496 246 185 159 1988 258 2003
v/s Ratio Prot 0.04 c0.07 c0.05 0.27 c0.27
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.31 0.49 0.48 0.09 0.48 0.05 0.48
Uniform Delay, d1 24.9 25.6 27.4 26.3 8.4 6.3 8.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.6 0.7 0.1 0.8 0.4 0.8
Delay (s) 25.0 26.1 28.1 26.4 9.2 6.7 9.2
Level of Service C C C C A A A
Approach Delay (s) 25.6 27.1 9.2 9.2
Approach LOS C C A A

Intersection Summary
HCM 2000 Control Delay 13.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 53.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 75 242 95 140 548 26 378 781 74 80 830 350
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1768 1770 1844 1770 3453 1770 3344
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1768 1770 1844 1770 3453 1770 3344
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 79 255 100 147 577 27 398 822 78 84 874 368
RTOR Reduction (vph) 0 12 0 0 1 0 0 6 0 0 39 0
Lane Group Flow (vph) 79 343 0 147 603 0 398 894 0 84 1203 0
Confl. Peds. (#/hr) 9 26 31 11
Confl. Bikes (#/hr) 3 2
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 5.0 29.0 10.0 34.0 25.0 56.1 8.9 40.0
Effective Green, g (s) 5.0 29.0 10.0 34.0 25.0 56.1 8.9 40.0
Actuated g/C Ratio 0.04 0.24 0.08 0.28 0.21 0.47 0.07 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 73 427 147 522 368 1614 131 1114
v/s Ratio Prot 0.04 0.19 c0.08 c0.33 c0.22 0.26 0.05 c0.36
v/s Ratio Perm
v/c Ratio 1.08 0.80 1.00 1.15 1.08 0.55 0.64 1.08
Uniform Delay, d1 57.5 42.8 55.0 43.0 47.5 23.0 54.0 40.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 129.6 10.5 74.2 89.5 70.5 1.4 10.3 51.4
Delay (s) 187.1 53.3 129.2 132.5 118.0 24.3 64.3 91.4
Level of Service F D F F F C E F
Approach Delay (s) 77.6 131.8 53.0 89.7
Approach LOS E F D F

Intersection Summary
HCM 2000 Control Delay 84.1 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 103.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 157 273 87 159 87 754 20 349 70 416 541 195
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 0.96 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1477 1770 1863 1522 1770 3370 1770 1863 1550
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1477 1770 1863 1522 1770 3370 1770 1863 1550
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 165 287 92 167 92 794 21 367 74 438 569 205
RTOR Reduction (vph) 0 0 68 0 0 338 0 17 0 0 0 116
Lane Group Flow (vph) 165 287 24 167 92 456 21 424 0 438 569 89
Confl. Peds. (#/hr) 20 24 53
Confl. Bikes (#/hr) 2 2 1
Turn Type Prot NA Perm Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 10.0 26.1 26.1 11.9 28.0 28.0 2.4 22.0 24.0 43.6 43.6
Effective Green, g (s) 10.0 26.1 26.1 11.9 28.0 28.0 2.4 22.0 24.0 43.6 43.6
Actuated g/C Ratio 0.10 0.26 0.26 0.12 0.28 0.28 0.02 0.22 0.24 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 177 486 385 210 521 426 42 741 424 812 675
v/s Ratio Prot c0.09 0.15 0.09 0.05 0.01 0.13 c0.25 c0.31
v/s Ratio Perm 0.02 c0.30 0.06
v/c Ratio 0.93 0.59 0.06 0.80 0.18 1.07 0.50 0.57 1.03 0.70 0.13
Uniform Delay, d1 44.7 32.3 27.8 42.9 27.3 36.0 48.2 34.8 38.0 22.9 16.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 47.7 1.3 0.0 17.4 0.1 63.9 3.4 3.2 52.5 5.0 0.4
Delay (s) 92.3 33.6 27.8 60.2 27.3 99.9 51.6 38.0 90.5 27.9 17.3
Level of Service F C C E C F D D F C B
Approach Delay (s) 50.4 87.3 38.6 48.7
Approach LOS D F D D

Intersection Summary
HCM 2000 Control Delay 60.0 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 155 69 93 472 604 658
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 163 73 98 497 636 693
Pedestrians 13
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1675 995 1328
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1675 995 1328
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 75 81
cM capacity (veh/h) 85 294 520

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 236 595 1328
Volume Left 163 98 0
Volume Right 73 0 693
cSH 109 520 1700
Volume to Capacity 2.16 0.19 0.78
Queue Length 95th (ft) 506 17 0
Control Delay (s) 616.9 5.2 0.0
Lane LOS F A
Approach Delay (s) 616.9 5.2 0.0
Approach LOS F

Intersection Summary
Average Delay 68.8
Intersection Capacity Utilization 124.2% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 155 69 93 472 604 658
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.96 1.00 0.93
Flt Protected 0.97 0.99 1.00
Satd. Flow (prot) 1683 1848 1732
Flt Permitted 0.97 0.36 1.00
Satd. Flow (perm) 1683 662 1732
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 163 73 98 497 636 693
RTOR Reduction (vph) 11 0 0 0 26 0
Lane Group Flow (vph) 225 0 0 595 1303 0
Confl. Peds. (#/hr) 13
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 2
Actuated Green, G (s) 18.0 124.0 124.0
Effective Green, g (s) 18.0 124.0 124.0
Actuated g/C Ratio 0.12 0.83 0.83
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 201 547 1431
v/s Ratio Prot c0.13 0.75
v/s Ratio Perm c0.90
v/c Ratio 1.12 1.09 0.91
Uniform Delay, d1 66.0 13.0 9.1
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 99.9 64.5 9.0
Delay (s) 165.9 77.5 18.1
Level of Service F E B
Approach Delay (s) 165.9 77.5 18.1
Approach LOS F E B

Intersection Summary
HCM 2000 Control Delay 50.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 124.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1402 16 155 1732 633 0 0 1737
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 5.0 3.5 5.0
Lane Util. Factor 0.91 1.00 0.86 0.76
Frpb, ped/bikes 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.96 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5075 1770 6120 3559
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5075 1770 6120 3559
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 0 1476 17 163 1823 666 0 0 1828
RTOR Reduction (vph) 0 0 0 0 1 0 30 44 0 0 0 307
Lane Group Flow (vph) 0 0 0 0 1492 0 133 2445 0 0 0 1521
Confl. Peds. (#/hr) 3 4 4 2
Confl. Bikes (#/hr) 1 4 1
Turn Type NA Prot NA Perm
Protected Phases 4 1 6
Permitted Phases 2
Actuated Green, G (s) 42.1 37.0 100.9 57.4
Effective Green, g (s) 42.1 37.0 100.9 57.4
Actuated g/C Ratio 0.28 0.25 0.67 0.38
Clearance Time (s) 3.5 5.0 3.5 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1424 436 4116 1361
v/s Ratio Prot c0.29 0.08 c0.40
v/s Ratio Perm c0.43
v/c Ratio 1.05 0.30 0.59 1.12
Uniform Delay, d1 54.0 46.0 13.4 46.3
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.5 1.8 0.6 63.4
Delay (s) 91.4 47.8 14.0 109.7
Level of Service F D B F
Approach Delay (s) 0.0 91.4 16.1 109.7
Approach LOS A F B F

Intersection Summary
HCM 2000 Control Delay 63.6 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 96.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 390 0 311 2542 1020 125 0 0 0 0 1447 377
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Lane Util. Factor 0.95 0.91 0.95 0.94 0.95 0.91 0.91
Frpb, ped/bikes 1.00 0.99 0.97 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.94 0.85 1.00 0.98 1.00 0.85
Flt Protected 0.95 0.97 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1681 1530 1454 4990 3470 3375 1402
Flt Permitted 0.95 0.20 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1681 309 1454 4990 3470 3375 1402
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 411 0 327 2676 1074 132 0 0 0 0 1523 397
RTOR Reduction (vph) 0 36 46 0 6 0 0 0 0 0 1 51
Lane Group Flow (vph) 259 211 186 2676 1200 0 0 0 0 0 1562 306
Confl. Peds. (#/hr) 13 11 18 9
Confl. Bikes (#/hr) 1 2 1
Turn Type Prot NA Perm Prot NA NA Perm
Protected Phases 3 8 7 4 2
Permitted Phases 8 2
Actuated Green, G (s) 25.3 52.3 27.0 58.5 60.2 49.0 49.0
Effective Green, g (s) 25.3 52.3 27.0 58.5 60.2 49.0 49.0
Actuated g/C Ratio 0.17 0.36 0.19 0.40 0.42 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 293 324 270 2013 1440 1140 473
v/s Ratio Prot 0.15 0.11 c0.54 c0.35 c0.46
v/s Ratio Perm 0.12 0.13 0.22
v/c Ratio 0.88 0.65 0.69 1.33 0.83 1.37 0.65
Uniform Delay, d1 58.4 38.7 55.1 43.2 37.9 48.0 40.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.4 4.6 7.4 151.7 4.3 172.1 6.7
Delay (s) 83.8 43.4 62.5 195.0 42.2 220.1 47.4
Level of Service F D E F D F D
Approach Delay (s) 63.6 147.5 0.0 188.0
Approach LOS E F A F

Intersection Summary
HCM 2000 Control Delay 149.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.26
Actuated Cycle Length (s) 145.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 119.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
9: Foothill Blvd & D St 8/17/2015

Cumulative plus Project AM Synchro 8 Report
Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 398 874 0 0 1320 96 0 1948 100 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 0.95 0.91 0.76
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.99
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 5028 8400
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 5028 8400
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 419 920 0 0 1389 101 0 2051 105 0 0 0
RTOR Reduction (vph) 0 0 0 0 6 0 0 7 0 0 0 0
Lane Group Flow (vph) 419 920 0 0 1484 0 0 2149 0 0 0 0
Confl. Peds. (#/hr) 17 5 44 4
Confl. Bikes (#/hr) 1 2
Turn Type Split NA NA NA
Protected Phases 8 8 4 6
Permitted Phases
Actuated Green, G (s) 36.4 36.4 37.5 36.6
Effective Green, g (s) 36.4 36.4 37.5 36.6
Actuated g/C Ratio 0.28 0.28 0.29 0.28
Clearance Time (s) 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 961 990 1450 2364
v/s Ratio Prot 0.12 c0.26 c0.30 c0.26
v/s Ratio Perm
v/c Ratio 0.44 0.93 1.02 0.91
Uniform Delay, d1 38.4 45.5 46.2 45.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 14.4 29.7 6.6
Delay (s) 38.7 59.9 75.9 51.6
Level of Service D E E D
Approach Delay (s) 53.3 75.9 51.6 0.0
Approach LOS D E D A

Intersection Summary
HCM 2000 Control Delay 59.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 118.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1276 30 956 1110 0 0 0 0 112 4060 465
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 5.0
Lane Util. Factor 0.91 0.97 0.95 0.81
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5060 3433 3539 7402
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5060 3433 3539 7402
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1343 32 1006 1168 0 0 0 0 118 4274 489
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 0 0 13 0
Lane Group Flow (vph) 0 1374 0 1006 1168 0 0 0 0 0 4868 0
Confl. Peds. (#/hr) 22 7 24 6
Confl. Bikes (#/hr) 3
Turn Type NA Prot NA Perm NA
Protected Phases 8 7 4 2
Permitted Phases 2
Actuated Green, G (s) 29.0 34.0 67.0 74.0
Effective Green, g (s) 29.0 34.0 67.0 74.0
Actuated g/C Ratio 0.19 0.23 0.45 0.49
Clearance Time (s) 4.0 4.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 978 778 1580 3651
v/s Ratio Prot c0.27 c0.29 0.33
v/s Ratio Perm 0.66
v/c Ratio 1.41 1.29 0.74 1.33
Uniform Delay, d1 60.5 58.0 34.3 38.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 188.5 141.4 1.9 151.9
Delay (s) 249.0 199.4 36.1 189.9
Level of Service F F D F
Approach Delay (s) 249.0 111.7 0.0 189.9
Approach LOS F F A F

Intersection Summary
HCM 2000 Control Delay 179.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.34
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 118.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 153 110 223 463 312 30 358 2271 114 42 2519 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 0.99 1.00 1.00
Flt Protected 0.97 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1810 1583 1770 1833 1770 5042 1770 5076
Flt Permitted 0.41 1.00 0.45 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 766 1583 838 1833 1770 5042 1770 5076
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 161 116 235 487 328 32 377 2391 120 44 2652 22
RTOR Reduction (vph) 0 0 75 0 3 0 0 4 0 0 1 0
Lane Group Flow (vph) 0 277 160 487 358 0 377 2507 0 44 2673 0
Confl. Peds. (#/hr) 7 9 3 14
Confl. Bikes (#/hr) 4 1
Turn Type Perm NA Over Perm NA Prot NA Prot NA
Protected Phases 8 1 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 52.5 20.0 52.5 52.5 20.0 73.0 4.0 57.0
Effective Green, g (s) 52.5 20.0 52.5 52.5 20.0 73.0 4.0 57.0
Actuated g/C Ratio 0.38 0.14 0.38 0.38 0.14 0.52 0.03 0.41
Clearance Time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 287 226 314 687 252 2629 50 2066
v/s Ratio Prot 0.10 0.19 c0.21 0.50 0.02 c0.53
v/s Ratio Perm 0.36 c0.58
v/c Ratio 0.97 0.71 1.55 0.52 1.50 0.95 0.88 1.29
Uniform Delay, d1 42.9 57.2 43.8 34.0 60.0 31.9 67.8 41.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 43.3 9.8 263.1 0.7 243.0 9.6 83.7 136.0
Delay (s) 86.1 67.0 306.9 34.7 303.0 41.5 151.4 177.5
Level of Service F E F C F D F F
Approach Delay (s) 77.4 191.2 75.7 177.1
Approach LOS E F E F

Intersection Summary
HCM 2000 Control Delay 129.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.43
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 123.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 153 110 223 463 312 30 358 2271 114 42 2519 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.0 3.5 3.5 3.5 3.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.97 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1810 1583 1770 1863 1545 1770 5042 1770 5077
Flt Permitted 0.49 1.00 0.47 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 904 1583 871 1863 1545 1770 5042 1770 5077
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 161 116 235 487 328 32 377 2391 120 44 2652 22
RTOR Reduction (vph) 0 0 91 0 0 20 0 5 0 0 1 0
Lane Group Flow (vph) 0 277 144 487 328 12 377 2506 0 44 2673 0
Confl. Peds. (#/hr) 7 9 3 14
Confl. Bikes (#/hr) 4 1
Turn Type Perm NA Over Perm NA Perm Prot NA Prot NA
Protected Phases 8 1 4 1 6 5 2
Permitted Phases 8 4 4
Actuated Green, G (s) 42.5 14.0 42.5 42.5 42.5 14.0 53.0 4.0 43.0
Effective Green, g (s) 42.5 14.0 42.5 42.5 42.5 14.0 53.0 4.0 43.0
Actuated g/C Ratio 0.39 0.13 0.39 0.39 0.39 0.13 0.48 0.04 0.39
Clearance Time (s) 3.5 3.0 3.5 3.5 3.5 3.0 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 349 201 336 719 596 225 2429 64 1984
v/s Ratio Prot 0.09 0.18 c0.21 0.50 0.02 c0.53
v/s Ratio Perm 0.31 c0.56 0.01
v/c Ratio 0.79 0.72 1.45 0.46 0.02 1.68 1.03 0.69 1.35
Uniform Delay, d1 29.9 46.1 33.8 25.1 20.9 48.0 28.5 52.4 33.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.7 11.6 218.2 0.5 0.0 322.7 27.0 26.5 159.8
Delay (s) 41.6 57.7 252.0 25.6 20.9 370.7 55.5 78.8 193.3
Level of Service D E F C C F E E F
Approach Delay (s) 49.0 155.6 96.7 191.5
Approach LOS D F F F

Intersection Summary
HCM 2000 Control Delay 137.3 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.44
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 123.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 153 110 223 463 312 30 358 2271 114 42 2519 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.98 1.00 1.00 0.97 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.90 1.00 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1648 1770 1863 1542 1770 5042 1770 5077
Flt Permitted 0.42 1.00 0.40 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 792 1648 747 1863 1542 1770 5042 1770 5077
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 161 116 235 487 328 32 377 2391 120 44 2652 22
RTOR Reduction (vph) 0 56 0 0 0 19 0 4 0 0 1 0
Lane Group Flow (vph) 161 295 0 487 328 13 377 2507 0 44 2673 0
Confl. Peds. (#/hr) 7 9 3 14
Confl. Bikes (#/hr) 4 1
Turn Type Perm NA Perm NA Perm Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4 4
Actuated Green, G (s) 54.5 54.5 54.5 54.5 54.5 16.0 61.0 4.0 49.0
Effective Green, g (s) 54.5 54.5 54.5 54.5 54.5 16.0 61.0 4.0 49.0
Actuated g/C Ratio 0.42 0.42 0.42 0.42 0.42 0.12 0.47 0.03 0.38
Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.0 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 332 690 313 781 646 217 2365 54 1913
v/s Ratio Prot 0.18 0.18 c0.21 0.50 0.02 c0.53
v/s Ratio Perm 0.20 c0.65 0.01
v/c Ratio 0.48 0.43 1.56 0.42 0.02 1.74 1.06 0.81 1.40
Uniform Delay, d1 27.5 26.7 37.8 26.6 22.1 57.0 34.5 62.6 40.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.4 265.3 0.4 0.0 350.3 36.8 59.5 182.1
Delay (s) 28.6 27.1 303.1 27.0 22.1 407.3 71.3 122.2 222.6
Level of Service C C F C C F E F F
Approach Delay (s) 27.6 185.5 115.2 221.0
Approach LOS C F F F

Intersection Summary
HCM 2000 Control Delay 158.6 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.51
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 128.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 664 61 0 0 0 0 0 2012 0 2158 1688
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0
Lane Util. Factor 0.91 0.76 0.86 0.88
Frpb, ped/bikes 1.00 0.87 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 5013 3130 6408 2729
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 5013 3130 6408 2729
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 699 64 0 0 0 0 0 2118 0 2272 1777
RTOR Reduction (vph) 0 6 0 0 0 0 0 0 29 0 0 0
Lane Group Flow (vph) 0 757 0 0 0 0 0 0 2089 0 2272 1777
Confl. Peds. (#/hr) 5 88
Confl. Bikes (#/hr) 1 1 2
Turn Type NA Perm NA Free
Protected Phases 4 2
Permitted Phases 2 Free
Actuated Green, G (s) 29.3 105.7 105.7 145.0
Effective Green, g (s) 29.3 105.7 105.7 145.0
Actuated g/C Ratio 0.20 0.73 0.73 1.00
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1012 2281 4671 2729
v/s Ratio Prot 0.15 0.35
v/s Ratio Perm c0.67 c0.65
v/c Ratio 0.75 0.92 0.49 0.65
Uniform Delay, d1 54.4 16.0 8.3 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 7.2 0.4 1.2
Delay (s) 57.5 23.2 8.6 1.2
Level of Service E C A A
Approach Delay (s) 57.5 0.0 23.2 5.4
Approach LOS E A C A

Intersection Summary
HCM 2000 Control Delay 16.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 145.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 77.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 170 210 22 710 106 204 15 629 354 153 1523 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1830 1681 1706 1557 1770 5085 1550 3433 3488
Flt Permitted 0.28 1.00 0.52 0.54 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 530 1830 918 955 1557 1770 5085 1550 3433 3488
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 179 221 23 747 112 215 16 662 373 161 1603 126
RTOR Reduction (vph) 0 3 0 0 0 125 0 0 219 0 4 0
Lane Group Flow (vph) 179 241 0 411 448 90 16 662 154 161 1725 0
Confl. Peds. (#/hr) 9 2 3 7
Confl. Bikes (#/hr) 1 3
Turn Type Perm NA Perm NA Perm Prot NA Perm Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 55.0 55.0 55.0 55.0 55.0 1.6 54.4 54.4 10.3 63.1
Effective Green, g (s) 55.0 55.0 55.0 55.0 55.0 1.6 54.4 54.4 10.3 63.1
Actuated g/C Ratio 0.42 0.42 0.42 0.42 0.42 0.01 0.41 0.41 0.08 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 221 764 383 398 650 21 2100 640 268 1671
v/s Ratio Prot 0.13 0.01 0.13 c0.05 c0.49
v/s Ratio Perm 0.34 0.45 c0.47 0.06 0.10
v/c Ratio 0.81 0.32 1.07 1.13 0.14 0.76 0.32 0.24 0.60 1.03
Uniform Delay, d1 33.8 25.7 38.3 38.3 23.7 64.9 26.1 25.2 58.7 34.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.3 0.2 66.8 83.9 0.1 92.1 0.4 0.9 3.8 30.8
Delay (s) 53.0 26.0 105.2 122.2 23.8 156.9 26.5 26.1 62.5 65.1
Level of Service D C F F C F C C E E
Approach Delay (s) 37.4 96.0 28.3 64.8
Approach LOS D F C E

Intersection Summary
HCM 2000 Control Delay 61.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 131.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 97.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Yield Yield Stop Stop
Volume (vph) 28 31 1 11 53 815 0 4 4 468 13 31
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 29 33 1 12 56 858 0 4 4 493 14 33

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 63 925 8 539
Volume Left (vph) 29 12 0 493
Volume Right (vph) 1 858 4 33
Hadj (s) 0.12 -0.52 -0.27 0.18
Departure Headway (s) 7.0 5.3 6.9 6.1
Degree Utilization, x 0.12 1.0 0.02 0.92
Capacity (veh/h) 496 670 497 582
Control Delay (s) 10.9 191.7 10.0 43.9
Approach Delay (s) 10.9 191.7 10.0 43.9
Approach LOS B F B E

Intersection Summary
Delay 131.4
Level of Service F
Intersection Capacity Utilization 95.6% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 31 1 11 53 815 0 4 4 468 13 31
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 0.93 0.99
Flt Protected 0.98 0.99 1.00 1.00 0.96
Satd. Flow (prot) 1817 1846 1583 1737 1767
Flt Permitted 0.88 0.96 1.00 1.00 0.74
Satd. Flow (perm) 1632 1785 1583 1737 1365
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 29 33 1 12 56 858 0 4 4 493 14 33
RTOR Reduction (vph) 0 1 0 0 0 598 0 2 0 0 5 0
Lane Group Flow (vph) 0 62 0 0 68 260 0 6 0 0 535 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 12.0 12.0 12.0 19.6 19.6
Effective Green, g (s) 12.0 12.0 12.0 19.6 19.6
Actuated g/C Ratio 0.30 0.30 0.30 0.49 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 494 540 479 859 675
v/s Ratio Prot 0.00
v/s Ratio Perm 0.04 0.04 c0.16 c0.39
v/c Ratio 0.13 0.13 0.54 0.01 0.79
Uniform Delay, d1 10.0 10.0 11.5 5.1 8.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 1.3 0.0 6.4
Delay (s) 10.1 10.1 12.8 5.1 14.7
Level of Service B B B A B
Approach Delay (s) 10.1 12.6 5.1 14.7
Approach LOS B B A B

Intersection Summary
HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 39.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 33 0 12 39 382 9 2701 26 443 1955 389
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 1.00 0.88 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1770 1552 1504 1770 5085 1583 1770 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1770 1552 1504 1770 5085 1583 1770 5085 1583
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 28 35 0 13 41 402 9 2843 27 466 2058 409
RTOR Reduction (vph) 0 0 0 0 112 192 0 0 16 0 0 62
Lane Group Flow (vph) 28 35 0 13 114 25 9 2843 11 466 2058 347
Turn Type Prot NA Prot NA Perm Prot NA Perm Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.1 18.8 2.9 16.6 16.6 0.9 58.4 58.4 50.4 107.9 107.9
Effective Green, g (s) 5.1 18.8 2.9 16.6 16.6 0.9 58.4 58.4 50.4 107.9 107.9
Actuated g/C Ratio 0.04 0.13 0.02 0.11 0.11 0.01 0.40 0.40 0.35 0.74 0.74
Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Vehicle Extension (s) 2.5 2.5 2.5 2.5 2.5 2.0 4.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 62 458 35 177 172 10 2048 637 615 3783 1177
v/s Ratio Prot c0.02 0.01 0.01 c0.07 0.01 c0.56 c0.26 0.40
v/s Ratio Perm 0.02 0.01 0.22
v/c Ratio 0.45 0.08 0.37 0.65 0.14 0.90 1.39 0.02 0.76 0.54 0.29
Uniform Delay, d1 68.6 55.5 70.2 61.4 57.8 72.0 43.3 26.0 41.9 8.0 6.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.1 4.8 7.0 0.3 223.0 177.8 0.0 4.7 0.6 0.6
Delay (s) 72.3 55.5 74.9 68.4 58.1 295.0 221.1 26.1 46.6 8.5 6.7
Level of Service E E E E E F F C D A A
Approach Delay (s) 63.0 63.7 219.5 14.3
Approach LOS E E F B

Intersection Summary
HCM 2000 Control Delay 111.7 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 145.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 105.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 39 17 676 119 42 5 349 123 66 1 66 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91 0.91 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3485 1610 3221 1770 3425
Flt Permitted 0.72 1.00 1.00 0.75 1.00 0.95 0.98 0.95 1.00
Satd. Flow (perm) 1347 1863 1583 1389 3485 1610 3221 1770 3425
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 41 18 712 125 44 5 367 129 69 1 69 19
RTOR Reduction (vph) 0 0 538 0 4 0 0 16 0 0 12 0
Lane Group Flow (vph) 41 18 174 125 45 0 191 358 0 1 76 0
Turn Type Perm NA Perm Perm NA Split NA Split NA
Protected Phases 4 4 2 2 1 1
Permitted Phases 4 4 4
Actuated Green, G (s) 23.7 23.7 23.7 23.7 23.7 26.2 26.2 35.2 35.2
Effective Green, g (s) 23.7 23.7 23.7 23.7 23.7 26.2 26.2 35.2 35.2
Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.24 0.27 0.27 0.36 0.36
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 328 454 386 339 850 434 869 641 1241
v/s Ratio Prot 0.01 0.01 c0.12 0.11 0.00 c0.02
v/s Ratio Perm 0.03 c0.11 0.09
v/c Ratio 0.12 0.04 0.45 0.37 0.05 0.44 0.41 0.00 0.06
Uniform Delay, d1 28.6 28.0 31.2 30.5 28.1 29.4 29.1 19.7 20.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.1 1.7 1.4 0.1 3.2 1.4 0.0 0.1
Delay (s) 29.0 28.1 32.9 31.9 28.2 32.6 30.6 19.7 20.3
Level of Service C C C C C C C B C
Approach Delay (s) 32.6 30.9 31.2 20.3
Approach LOS C C C C

Intersection Summary
HCM 2000 Control Delay 31.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 97.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 1108 36 342 988 107 131 499 548 237 655 97
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 0.91 0.91 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 0.97 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.95 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3519 3433 3475 1770 3198 1392 1770 3451
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3519 3433 3475 1770 3198 1392 1770 3451
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 31 1166 38 360 1040 113 138 525 577 249 689 102
RTOR Reduction (vph) 0 3 0 0 9 0 0 53 129 0 13 0
Lane Group Flow (vph) 31 1201 0 360 1144 0 138 709 211 249 778 0
Confl. Peds. (#/hr) 10 20 18 25
Confl. Bikes (#/hr) 4 2 2
Turn Type Prot NA Prot NA Prot NA Perm Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 6
Actuated Green, G (s) 3.6 32.6 9.0 37.8 8.7 20.4 20.4 12.0 23.7
Effective Green, g (s) 3.6 32.6 9.0 37.8 8.7 20.4 20.4 12.0 23.7
Actuated g/C Ratio 0.04 0.36 0.10 0.42 0.10 0.23 0.23 0.13 0.26
Clearance Time (s) 4.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 70 1274 343 1459 171 724 315 236 908
v/s Ratio Prot 0.02 c0.34 c0.10 0.33 0.08 c0.22 c0.14 c0.23
v/s Ratio Perm 0.15
v/c Ratio 0.44 0.94 1.05 0.78 0.81 0.98 0.67 1.06 0.86
Uniform Delay, d1 42.2 27.8 40.5 22.6 39.8 34.6 31.7 39.0 31.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 13.9 62.2 3.0 22.4 28.7 10.8 73.8 10.2
Delay (s) 43.8 41.7 102.7 25.6 62.2 63.2 42.5 112.8 41.8
Level of Service D D F C E E D F D
Approach Delay (s) 41.8 43.9 57.4 58.8
Approach LOS D D E E

Intersection Summary
HCM 2000 Control Delay 49.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.2
Intersection Capacity Utilization 88.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 63 334 33 413 683 101 59 558 399 83 1181 217
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Lane Util. Factor 0.95 0.91 0.91 1.00 0.91 0.91 1.00 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.89
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.98 1.00 0.98 0.85 1.00 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3467 1610 3305 1770 3308 1441 1770 3374 1285
Flt Permitted 0.99 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3467 1610 3305 1770 3308 1441 1770 3374 1285
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 66 352 35 435 719 106 62 587 420 87 1243 228
RTOR Reduction (vph) 0 6 0 0 8 0 0 13 148 0 1 66
Lane Group Flow (vph) 0 447 0 391 861 0 62 687 159 87 1265 139
Confl. Peds. (#/hr) 7 23 31
Confl. Bikes (#/hr) 2 3 1
Turn Type Split NA Split NA Prot NA Perm Prot NA Perm
Protected Phases 3 3 4 4 1 6 5 2
Permitted Phases 6 2
Actuated Green, G (s) 20.6 34.4 34.4 4.4 37.3 37.3 8.2 41.1 41.1
Effective Green, g (s) 20.6 34.4 34.4 4.4 37.3 37.3 8.2 41.1 41.1
Actuated g/C Ratio 0.18 0.30 0.30 0.04 0.32 0.32 0.07 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 621 481 988 67 1072 467 126 1205 459
v/s Ratio Prot c0.13 0.24 c0.26 c0.04 0.21 c0.05 c0.37
v/s Ratio Perm 0.11 0.11
v/c Ratio 0.72 0.81 0.87 0.93 0.64 0.34 0.69 1.05 0.30
Uniform Delay, d1 44.5 37.3 38.2 55.1 33.1 29.5 52.2 37.0 26.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.1 10.1 8.5 83.4 2.9 2.0 15.1 40.0 1.7
Delay (s) 48.6 47.4 46.7 138.5 36.1 31.5 67.2 76.9 28.3
Level of Service D D D F D C E E C
Approach Delay (s) 48.6 46.9 40.7 70.0
Approach LOS D D D E

Intersection Summary
HCM 2000 Control Delay 53.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 115.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 331 197 122 54 0 40 0 927 50 27 1099 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.94 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.94 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1743 1770 1481 3505 1770 3539
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.19 1.00
Satd. Flow (perm) 3433 1743 1770 1481 3505 352 3539
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 348 207 128 57 0 42 0 976 53 28 1157 0
RTOR Reduction (vph) 0 40 0 0 0 39 0 5 0 0 0 0
Lane Group Flow (vph) 348 295 0 57 0 3 0 1024 0 28 1157 0
Confl. Peds. (#/hr) 4 13 12
Confl. Bikes (#/hr) 4 2 3 2
Turn Type Split NA Prot Perm NA Perm NA
Protected Phases 3 3 4 6 2
Permitted Phases 4 2
Actuated Green, G (s) 15.9 15.9 5.2 5.2 31.9 31.9 31.9
Effective Green, g (s) 15.9 15.9 5.2 5.2 31.9 31.9 31.9
Actuated g/C Ratio 0.24 0.24 0.08 0.08 0.49 0.49 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0
Lane Grp Cap (vph) 839 426 141 118 1720 172 1736
v/s Ratio Prot 0.10 c0.17 c0.03 0.29 c0.33
v/s Ratio Perm 0.00 0.08
v/c Ratio 0.41 0.69 0.40 0.03 0.60 0.16 0.67
Uniform Delay, d1 20.6 22.3 28.4 27.6 11.9 9.2 12.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 3.9 0.7 0.0 1.5 2.0 2.0
Delay (s) 20.8 26.2 29.1 27.6 13.4 11.2 14.6
Level of Service C C C C B B B
Approach Delay (s) 23.4 28.5 13.4 14.5
Approach LOS C C B B

Intersection Summary
HCM 2000 Control Delay 16.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 225 424 71 55 204 40 158 801 82 117 872 431
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.99 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1819 1770 1808 1770 3476 1770 3337
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1819 1770 1808 1770 3476 1770 3337
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 237 446 75 58 215 42 166 843 86 123 918 454
RTOR Reduction (vph) 0 6 0 0 8 0 0 8 0 0 68 0
Lane Group Flow (vph) 237 515 0 58 249 0 166 921 0 123 1304 0
Confl. Peds. (#/hr) 2 12 8 7
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 13.0 26.5 3.2 16.7 9.5 33.8 10.5 34.8
Effective Green, g (s) 13.0 26.5 3.2 16.7 9.5 33.8 10.5 34.8
Actuated g/C Ratio 0.14 0.29 0.04 0.19 0.11 0.38 0.12 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 255 535 62 335 186 1305 206 1290
v/s Ratio Prot c0.13 c0.28 0.03 0.14 c0.09 0.26 0.07 c0.39
v/s Ratio Perm
v/c Ratio 0.93 0.96 0.94 0.74 0.89 0.71 0.60 1.01
Uniform Delay, d1 38.0 31.3 43.3 34.6 39.7 23.9 37.7 27.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.3 29.3 90.7 8.6 37.4 3.2 4.6 27.7
Delay (s) 75.3 60.6 134.0 43.2 77.1 27.1 42.3 55.3
Level of Service E E F D E C D E
Approach Delay (s) 65.2 59.9 34.7 54.3
Approach LOS E E C D

Intersection Summary
HCM 2000 Control Delay 51.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 90.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: 2nd St & E St 8/17/2015

Cumulative plus Project PM Synchro 8 Report
Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 94 146 53 21 18 153 13 792 93 236 649 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1539 1770 1863 1525 1770 3468 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1539 1770 1863 1525 1770 3468 1770 1863 1583
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 99 154 56 22 19 161 14 834 98 248 683 76
RTOR Reduction (vph) 0 0 46 0 0 142 0 10 0 0 0 32
Lane Group Flow (vph) 99 154 10 22 19 19 14 922 0 248 683 44
Confl. Peds. (#/hr) 2 10 12
Confl. Bikes (#/hr) 2 2
Turn Type Prot NA Perm Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 7.2 14.2 14.2 2.4 9.4 9.4 1.3 30.7 16.7 46.1 46.1
Effective Green, g (s) 7.2 14.2 14.2 2.4 9.4 9.4 1.3 30.7 16.7 46.1 46.1
Actuated g/C Ratio 0.09 0.18 0.18 0.03 0.12 0.12 0.02 0.38 0.21 0.58 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 159 330 273 53 218 179 28 1330 369 1073 912
v/s Ratio Prot c0.06 c0.08 0.01 0.01 0.01 c0.27 c0.14 0.37
v/s Ratio Perm 0.01 0.01 0.03
v/c Ratio 0.62 0.47 0.04 0.42 0.09 0.11 0.50 0.69 0.67 0.64 0.05
Uniform Delay, d1 35.1 29.5 27.2 38.1 31.5 31.5 39.0 20.7 29.1 11.3 7.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 0.4 0.0 1.9 0.1 0.1 5.0 3.0 3.8 2.9 0.1
Delay (s) 40.5 29.9 27.3 40.0 31.5 31.6 44.1 23.7 32.9 14.2 7.5
Level of Service D C C D C C D C C B A
Approach Delay (s) 32.8 32.5 24.0 18.3
Approach LOS C C C B

Intersection Summary
HCM 2000 Control Delay 23.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 270 218 55 530 522 142
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 284 229 58 558 549 149
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1298 625 699
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1298 625 699
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 53 94
cM capacity (veh/h) 167 484 898

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 514 616 699
Volume Left 284 58 0
Volume Right 229 0 149
cSH 236 898 1700
Volume to Capacity 2.18 0.06 0.41
Queue Length 95th (ft) 989 5 0
Control Delay (s) 576.5 1.7 0.0
Lane LOS F A
Approach Delay (s) 576.5 1.7 0.0
Approach LOS F

Intersection Summary
Average Delay 162.5
Intersection Capacity Utilization 105.4% ICU Level of Service G
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 270 218 55 530 522 142
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.94 1.00 0.97
Flt Protected 0.97 1.00 1.00
Satd. Flow (prot) 1686 1854 1801
Flt Permitted 0.97 0.77 1.00
Satd. Flow (perm) 1686 1431 1801
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 229 58 558 549 149
RTOR Reduction (vph) 52 0 0 0 19 0
Lane Group Flow (vph) 461 0 0 616 679 0
Confl. Peds. (#/hr) 1
Confl. Bikes (#/hr) 1 1
Turn Type Prot Perm NA NA
Protected Phases 4 2 6
Permitted Phases 2
Actuated Green, G (s) 16.3 24.3 24.3
Effective Green, g (s) 16.3 24.3 24.3
Actuated g/C Ratio 0.34 0.50 0.50
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 565 715 900
v/s Ratio Prot c0.27 0.38
v/s Ratio Perm c0.43
v/c Ratio 0.82 0.86 0.75
Uniform Delay, d1 14.8 10.7 9.8
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 8.9 10.4 3.6
Delay (s) 23.7 21.1 13.4
Level of Service C C B
Approach Delay (s) 23.7 21.1 13.4
Approach LOS C C B

Intersection Summary
HCM 2000 Control Delay 18.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 48.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 105.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 1126 54 198 2204 1017 0 0 1357
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 5.0 3.5 5.0
Lane Util. Factor 0.91 1.00 0.86 0.76
Frpb, ped/bikes 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.95 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5046 1770 6063 3560
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5046 1770 6063 3560
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 0 1185 57 208 2320 1071 0 0 1428
RTOR Reduction (vph) 0 0 0 0 4 0 41 68 0 0 0 308
Lane Group Flow (vph) 0 0 0 0 1238 0 167 3323 0 0 0 1120
Confl. Peds. (#/hr) 3 4 4 2
Confl. Bikes (#/hr) 1 4 1
Turn Type NA Prot NA Perm
Protected Phases 4 1 6
Permitted Phases 2
Actuated Green, G (s) 35.9 20.7 77.1 49.9
Effective Green, g (s) 35.9 20.7 77.1 49.9
Actuated g/C Ratio 0.30 0.17 0.64 0.42
Clearance Time (s) 3.5 5.0 3.5 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1509 305 3895 1480
v/s Ratio Prot c0.25 0.09 c0.55
v/s Ratio Perm 0.31
v/c Ratio 0.82 0.55 0.99dr 0.76
Uniform Delay, d1 39.1 45.4 17.0 29.9
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 2.0 2.6 3.7
Delay (s) 42.8 47.4 19.6 33.5
Level of Service D D B C
Approach Delay (s) 0.0 42.8 21.2 33.5
Approach LOS A D C C

Intersection Summary
HCM 2000 Control Delay 28.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 713 0 418 1740 698 220 0 0 0 0 1263 304
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Lane Util. Factor 0.95 0.91 0.95 0.94 0.95 0.91 0.91
Frpb, ped/bikes 1.00 0.99 0.95 1.00 0.99 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 0.85 1.00 0.96 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1681 1573 1429 4990 3390 3375 1388
Flt Permitted 0.95 0.14 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1681 222 1429 4990 3390 3375 1388
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 751 0 440 1832 735 232 0 0 0 0 1329 320
RTOR Reduction (vph) 0 34 51 0 24 0 0 0 0 0 1 54
Lane Group Flow (vph) 413 374 319 1832 943 0 0 0 0 0 1360 234
Confl. Peds. (#/hr) 26 10 27 17
Confl. Bikes (#/hr) 3 2 3
Turn Type Prot NA Perm Prot NA NA Perm
Protected Phases 3 8 7 4 2
Permitted Phases 8 2
Actuated Green, G (s) 31.8 58.8 27.0 42.8 38.0 44.7 44.7
Effective Green, g (s) 31.8 58.8 27.0 42.8 38.0 44.7 44.7
Actuated g/C Ratio 0.25 0.47 0.22 0.34 0.30 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 427 448 308 1708 1030 1206 496
v/s Ratio Prot 0.25 0.21 c0.37 0.28 c0.40
v/s Ratio Perm 0.18 c0.22 0.17
v/c Ratio 0.97 0.83 1.04 1.07 0.92 1.13 0.47
Uniform Delay, d1 46.1 28.8 49.0 41.1 41.9 40.1 31.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 34.7 12.6 60.9 44.2 12.2 68.4 3.2
Delay (s) 80.8 41.4 109.9 85.3 54.2 108.6 34.2
Level of Service F D F F D F C
Approach Delay (s) 76.3 74.5 0.0 95.6
Approach LOS E E A F

Intersection Summary
HCM 2000 Control Delay 81.1 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 105.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 931 824 0 0 839 94 0 2552 138 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5
Lane Util. Factor 0.97 0.95 0.91 0.76
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 0.99
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 4996 8405
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 4996 8405
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 980 867 0 0 883 99 0 2686 145 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 6 0 0 0 0
Lane Group Flow (vph) 980 867 0 0 980 0 0 2825 0 0 0 0
Confl. Peds. (#/hr) 7 10 26 4
Turn Type Split NA NA NA
Protected Phases 8 8 4 6
Permitted Phases
Actuated Green, G (s) 40.7 40.7 34.9 54.9
Effective Green, g (s) 40.7 40.7 34.9 54.9
Actuated g/C Ratio 0.27 0.27 0.23 0.37
Clearance Time (s) 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 931 960 1162 3076
v/s Ratio Prot c0.29 0.24 c0.20 c0.34
v/s Ratio Perm
v/c Ratio 1.05 0.90 0.84 0.92
Uniform Delay, d1 54.6 52.7 54.9 45.4
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.3 11.6 5.7 5.7
Delay (s) 99.0 64.3 60.7 51.1
Level of Service F E E D
Approach Delay (s) 82.7 60.7 51.1 0.0
Approach LOS F E D A

Intersection Summary
HCM 2000 Control Delay 63.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 102.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1513 65 1144 703 0 0 0 0 48 2211 191
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 5.0
Lane Util. Factor 0.91 0.97 0.95 0.81
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5045 3433 3539 7436
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5045 3433 3539 7436
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1593 68 1204 740 0 0 0 0 51 2327 201
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 0 0 13 0
Lane Group Flow (vph) 0 1660 0 1204 740 0 0 0 0 0 2566 0
Confl. Peds. (#/hr) 18 10 24 5
Turn Type NA Prot NA Perm NA
Protected Phases 8 7 4 2
Permitted Phases 2
Actuated Green, G (s) 32.0 35.0 71.0 40.0
Effective Green, g (s) 32.0 35.0 71.0 40.0
Actuated g/C Ratio 0.27 0.29 0.59 0.33
Clearance Time (s) 4.0 4.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1345 1001 2093 2478
v/s Ratio Prot c0.33 c0.35 0.21
v/s Ratio Perm 0.35
v/c Ratio 1.23 1.20 0.35 1.04
Uniform Delay, d1 44.0 42.5 12.7 40.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 111.9 100.9 0.1 28.1
Delay (s) 155.9 143.4 12.8 68.1
Level of Service F F B E
Approach Delay (s) 155.9 93.7 0.0 68.1
Approach LOS F F A E

Intersection Summary
HCM 2000 Control Delay 99.7 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 102.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 156 263 413 170 94 10 385 2523 167 109 1962 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 3.5 3.5 3.5 3.0 4.0 3.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.98 1.00 0.99 1.00 0.99

Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1829 1550 1770 1830 1770 5023 1770 5051

Flt Permitted 0.81 1.00 0.21 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1501 1550 383 1830 1770 5023 1770 5051

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 164 277 435 179 99 11 405 2656 176 115 2065 75

RTOR Reduction (vph) 0 0 121 0 4 0 0 8 0 0 4 0

Lane Group Flow (vph) 0 441 314 179 106 0 405 2824 0 115 2136 0

Confl. Peds. (#/hr) 7 9 12 11

Confl. Bikes (#/hr) 1 3 1 1

Turn Type Perm NA Perm Perm NA Prot NA Prot NA

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 8 4

Actuated Green, G (s) 31.5 31.5 31.5 31.5 19.0 53.0 5.0 39.0

Effective Green, g (s) 31.5 31.5 31.5 31.5 19.0 53.0 5.0 39.0

Actuated g/C Ratio 0.32 0.32 0.32 0.32 0.19 0.53 0.05 0.39

Clearance Time (s) 3.5 3.5 3.5 3.5 3.0 4.0 3.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 472 488 120 576 336 2662 88 1969

v/s Ratio Prot 0.06 c0.23 c0.56 0.06 0.42

v/s Ratio Perm 0.29 0.20 c0.47

v/c Ratio 0.93 0.64 1.49 0.18 1.21 1.06 1.31 1.08

Uniform Delay, d1 33.2 29.4 34.2 24.9 40.5 23.5 47.5 30.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 25.7 2.9 260.0 0.2 117.2 36.3 198.6 47.6

Delay (s) 59.0 32.3 294.2 25.1 157.7 59.8 246.1 78.1

Level of Service E C F C F E F E

Approach Delay (s) 45.8 191.8 72.1 86.7

Approach LOS D F E F

Intersection Summary

HCM 2000 Control Delay 78.8 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.27

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.5

Intersection Capacity Utilization 109.0% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 263 413 170 94 10 385 2523 167 109 1962 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.0 3.5 3.5 3.5 3.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.98 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1829 1583 1770 1863 1541 1770 5022 1770 5050
Flt Permitted 0.81 1.00 0.24 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1517 1583 444 1863 1541 1770 5022 1770 5050
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 164 277 435 179 99 11 405 2656 176 115 2065 75
RTOR Reduction (vph) 0 0 100 0 0 7 0 6 0 0 3 0
Lane Group Flow (vph) 0 441 335 179 99 4 405 2826 0 115 2137 0
Confl. Peds. (#/hr) 7 9 12 11
Confl. Bikes (#/hr) 1 3 1 1
Turn Type Perm NA Over Perm NA Perm Prot NA Prot NA
Protected Phases 8 1 4 1 6 5 2
Permitted Phases 8 4 4
Actuated Green, G (s) 41.5 23.0 41.5 41.5 41.5 23.0 62.0 6.0 45.0
Effective Green, g (s) 41.5 23.0 41.5 41.5 41.5 23.0 62.0 6.0 45.0
Actuated g/C Ratio 0.35 0.19 0.35 0.35 0.35 0.19 0.52 0.05 0.38
Clearance Time (s) 3.5 3.0 3.5 3.5 3.5 3.0 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 524 303 153 644 532 339 2594 88 1893
v/s Ratio Prot 0.21 0.05 c0.23 c0.56 c0.06 0.42
v/s Ratio Perm 0.29 c0.40 0.00
v/c Ratio 0.84 1.10 1.17 0.15 0.01 1.19 1.09 1.31 1.13
Uniform Delay, d1 36.2 48.5 39.2 27.1 25.7 48.5 29.0 57.0 37.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.7 82.8 125.7 0.1 0.0 112.9 47.4 198.6 65.4
Delay (s) 47.9 131.3 165.0 27.2 25.7 161.4 76.4 255.6 102.9
Level of Service D F F C C F E F F
Approach Delay (s) 89.3 112.5 87.0 110.7
Approach LOS F F F F

Intersection Summary
HCM 2000 Control Delay 96.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.17
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 109.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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11: Mission Blvd & Fletcher Ln/Walpert St 9/16/2015

  Cumulative plus Project PM - EB/WB approach mitigations Synchro 8 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 263 413 170 94 10 385 2523 167 109 1962 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.91 1.00 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1673 1770 1863 1549 1770 5025 1770 5052
Flt Permitted 0.69 1.00 0.13 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1291 1673 244 1863 1549 1770 5025 1770 5052
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 164 277 435 179 99 11 405 2656 176 115 2065 75
RTOR Reduction (vph) 0 75 0 0 0 7 0 10 0 0 5 0
Lane Group Flow (vph) 164 637 0 179 99 4 405 2822 0 115 2135 0
Confl. Peds. (#/hr) 7 9 12 11
Confl. Bikes (#/hr) 1 3 1 1
Turn Type Perm NA Perm NA Perm Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4 4
Actuated Green, G (s) 30.5 30.5 30.5 30.5 30.5 6.0 30.0 4.0 28.0
Effective Green, g (s) 30.5 30.5 30.5 30.5 30.5 6.0 30.0 4.0 28.0
Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.08 0.40 0.05 0.37
Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.0 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 525 680 99 757 629 141 2010 94 1886
v/s Ratio Prot 0.38 0.05 c0.23 c0.56 0.06 0.42
v/s Ratio Perm 0.13 c0.73 0.00
v/c Ratio 0.31 0.94 1.81 0.13 0.01 2.87 1.40 1.22 1.13
Uniform Delay, d1 15.1 21.3 22.2 13.9 13.2 34.5 22.5 35.5 23.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 20.2 400.6 0.1 0.0 861.7 184.9 164.6 66.7
Delay (s) 15.5 41.6 422.8 14.0 13.2 896.2 207.4 200.1 90.2
Level of Service B D F B B F F F F
Approach Delay (s) 36.7 267.2 293.6 95.8
Approach LOS D F F F

Intersection Summary
HCM 2000 Control Delay 191.6 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.71
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 123.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
12: Mission Blvd & Jackson Street/Foothill Blvd 8/17/2015

Cumulative plus Project PM Synchro 8 Report
Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1262 52 0 0 0 0 0 2569 0 1976 1219
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0
Lane Util. Factor 0.91 0.76 0.86 0.88
Frpb, ped/bikes 1.00 0.93 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 5050 3369 6408 2787
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 5050 3369 6408 2787
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1328 55 0 0 0 0 0 2704 0 2080 1283
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 6 0 0 0
Lane Group Flow (vph) 0 1379 0 0 0 0 0 0 2698 0 2080 1283
Confl. Peds. (#/hr) 11 44
Confl. Bikes (#/hr) 1 1 2
Turn Type NA Perm NA Free
Protected Phases 4 2
Permitted Phases 2 Free
Actuated Green, G (s) 34.0 86.0 86.0 130.0
Effective Green, g (s) 34.0 86.0 86.0 130.0
Actuated g/C Ratio 0.26 0.66 0.66 1.00
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1320 2228 4239 2787
v/s Ratio Prot c0.27 0.32
v/s Ratio Perm c0.80 0.46
v/c Ratio 1.04 1.21 0.49 0.46
Uniform Delay, d1 48.0 22.0 11.0 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.4 99.4 0.4 0.5
Delay (s) 85.4 121.4 11.4 0.5
Level of Service F F B A
Approach Delay (s) 85.4 0.0 121.4 7.3
Approach LOS F A F A

Intersection Summary
HCM 2000 Control Delay 63.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 98.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
13: Redwood Rd & Grove Wy 8/17/2015

Cumulative plus Project PM Synchro 8 Report
Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 224 343 14 351 114 149 20 953 725 532 1494 262
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.97 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1846 1681 1722 1506 1770 5085 1528 3433 3433
Flt Permitted 0.45 1.00 0.34 0.40 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 833 1846 606 715 1506 1770 5085 1528 3433 3433
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 236 361 15 369 120 157 21 1003 763 560 1573 276
RTOR Reduction (vph) 0 1 0 0 0 99 0 0 121 0 11 0
Lane Group Flow (vph) 236 375 0 218 271 58 21 1003 642 560 1838 0
Confl. Peds. (#/hr) 28 15 9 7
Confl. Bikes (#/hr) 1 2 6
Turn Type Perm NA Perm NA Perm Prot NA Perm Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2
Actuated Green, G (s) 49.0 49.0 49.0 49.0 49.0 2.4 51.6 51.6 19.0 68.2
Effective Green, g (s) 49.0 49.0 49.0 49.0 49.0 2.4 51.6 51.6 19.0 68.2
Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.37 0.02 0.39 0.39 0.14 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 310 687 225 266 560 32 1993 599 495 1779
v/s Ratio Prot 0.20 0.01 0.20 c0.16 c0.54
v/s Ratio Perm 0.28 0.36 c0.38 0.04 0.42
v/c Ratio 0.76 0.55 0.97 1.02 0.10 0.66 0.50 1.07 1.13 1.03
Uniform Delay, d1 36.2 32.5 40.6 41.3 27.0 64.2 30.3 40.0 56.3 31.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.5 0.9 50.6 60.1 0.1 39.4 0.9 57.5 81.7 30.5
Delay (s) 46.7 33.4 91.1 101.4 27.1 103.6 31.2 97.5 138.0 62.2
Level of Service D C F F C F C F F E
Approach Delay (s) 38.5 79.9 60.4 79.8
Approach LOS D E E E

Intersection Summary
HCM 2000 Control Delay 68.8 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 131.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 98.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
14: Watkins St & Fletcher Ln 8/17/2015

Cumulative plus Project PM Synchro 8 Report
Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Yield Yield Stop Stop
Volume (vph) 10 21 1 31 53 660 3 24 19 768 63 58
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 22 1 33 56 695 3 25 20 808 66 61

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 34 783 48 936
Volume Left (vph) 11 33 3 808
Volume Right (vph) 1 695 20 61
Hadj (s) 0.08 -0.49 -0.20 0.17
Departure Headway (s) 7.3 5.5 7.0 6.1
Degree Utilization, x 0.07 1.0 0.09 1.0
Capacity (veh/h) 481 652 506 590
Control Delay (s) 10.8 121.7 10.7 293.1
Approach Delay (s) 10.8 121.7 10.7 293.1
Approach LOS B F B F

Intersection Summary
Delay 205.7
Level of Service F
Intersection Capacity Utilization 109.0% ICU Level of Service G
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
14: Watkins St & Fletcher Ln 9/15/2015

Cumulative plus Project PM Mitigations Synchro 8 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 21 1 31 53 660 3 24 19 768 63 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 0.94 0.99
Flt Protected 0.98 0.98 1.00 1.00 0.96
Satd. Flow (prot) 1826 1829 1583 1752 1770
Flt Permitted 0.91 0.89 1.00 0.97 0.72
Satd. Flow (perm) 1695 1654 1583 1707 1331
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 22 1 33 56 695 3 25 20 808 66 61
RTOR Reduction (vph) 0 1 0 0 0 586 0 5 0 0 2 0
Lane Group Flow (vph) 0 33 0 0 89 109 0 43 0 0 933 0
Turn Type Perm NA Perm NA Perm Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 13.2 13.2 13.2 62.8 62.8
Effective Green, g (s) 13.2 13.2 13.2 62.8 62.8
Actuated g/C Ratio 0.16 0.16 0.16 0.75 0.75
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 266 259 248 1276 995
v/s Ratio Prot
v/s Ratio Perm 0.02 0.05 c0.07 0.03 c0.70
v/c Ratio 0.12 0.34 0.44 0.03 0.94
Uniform Delay, d1 30.4 31.5 32.1 2.7 8.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.8 1.3 0.0 15.5
Delay (s) 30.6 32.3 33.3 2.8 24.5
Level of Service C C C A C
Approach Delay (s) 30.6 33.2 2.8 24.5
Approach LOS C C A C

Intersection Summary
HCM 2000 Control Delay 27.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 84.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
15: Foothill Blvd & City Center Dr 8/17/2015

Cumulative plus Project PM Synchro 8 Report
Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 123 177 10 59 59 408 32 2549 73 521 1246 187
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.91 1.00 1.00 0.91 1.00
Frt 1.00 0.99 1.00 0.89 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3510 1770 1570 1504 1770 5085 1583 1770 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3510 1770 1570 1504 1770 5085 1583 1770 5085 1583
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 129 186 11 62 62 429 34 2683 77 548 1312 197
RTOR Reduction (vph) 0 2 0 0 67 199 0 0 47 0 0 73
Lane Group Flow (vph) 129 195 0 62 184 41 34 2683 30 548 1312 124
Turn Type Prot NA Prot NA Perm Prot NA Perm Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 16.4 32.9 9.4 25.9 25.9 5.2 59.8 59.8 35.4 90.0 90.0
Effective Green, g (s) 16.4 32.9 9.4 25.9 25.9 5.2 59.8 59.8 35.4 90.0 90.0
Actuated g/C Ratio 0.11 0.22 0.06 0.17 0.17 0.03 0.39 0.39 0.23 0.59 0.59
Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 3.5 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 190 759 109 267 256 60 2000 622 412 3010 937
v/s Ratio Prot c0.07 0.06 0.04 c0.12 0.02 c0.53 c0.31 0.26
v/s Ratio Perm 0.03 0.02 0.08
v/c Ratio 0.68 0.26 0.57 0.69 0.16 0.57 1.34 0.05 1.33 0.44 0.13
Uniform Delay, d1 65.3 49.4 69.3 59.3 53.8 72.3 46.1 28.5 58.3 17.0 13.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.3 0.2 6.7 7.2 0.3 11.7 157.1 0.1 164.4 0.5 0.3
Delay (s) 74.5 49.6 76.0 66.5 54.1 84.0 203.2 28.7 222.7 17.5 14.0
Level of Service E D E E D F F C F B B
Approach Delay (s) 59.5 62.1 197.0 71.8
Approach LOS E E F E

Intersection Summary
HCM 2000 Control Delay 131.2 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 152.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 109.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
16: 2nd St & City Center Dr 8/17/2015

Cumulative plus Project PM Synchro 8 Report
Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 54 53 604 96 35 8 402 146 86 1 179 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.91 0.91 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.97 1.00 0.97 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.98 0.95 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3445 1610 3214 1770 3409
Flt Permitted 0.73 1.00 1.00 0.72 1.00 0.95 0.98 0.95 1.00
Satd. Flow (perm) 1353 1863 1583 1342 3445 1610 3214 1770 3409
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Growth Factor (vph) 95% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Adj. Flow (vph) 54 56 636 101 37 8 423 154 91 1 188 61
RTOR Reduction (vph) 0 0 454 0 6 0 0 16 0 0 36 0
Lane Group Flow (vph) 54 56 182 101 39 0 224 428 0 1 213 0
Turn Type Perm NA Perm Perm NA Split NA Split NA
Protected Phases 4 4 2 2 1 1
Permitted Phases 4 4 4
Actuated Green, G (s) 20.4 20.4 20.4 20.4 20.4 26.6 26.6 12.2 12.2
Effective Green, g (s) 20.4 20.4 20.4 20.4 20.4 26.6 26.6 12.2 12.2
Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.29 0.37 0.37 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 387 533 453 384 987 601 1200 303 584
v/s Ratio Prot 0.03 0.01 c0.14 0.13 0.00 c0.06
v/s Ratio Perm 0.04 c0.12 0.08
v/c Ratio 0.14 0.11 0.40 0.26 0.04 0.37 0.36 0.00 0.37
Uniform Delay, d1 18.9 18.7 20.5 19.6 18.3 16.2 16.1 24.5 26.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 1.2 0.8 0.0 1.8 0.8 0.0 0.8
Delay (s) 19.2 18.9 21.7 20.4 18.4 18.0 16.9 24.5 26.9
Level of Service B B C C B B B C C
Approach Delay (s) 21.3 19.8 17.3 26.9
Approach LOS C B B C

Intersection Summary
HCM 2000 Control Delay 20.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 71.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Spot Speed Study
Prepared by:  National Data & Surveying Services

Northbound  Survey Time: 0930-1030  Street Width: 40 Ft
DATE: Location: 

DAY: Posted Speed: 25 MPH

Speed 
mph ALL Vehicles

<=10 0
11 0
12 0
13 0
14 0
15 2
16 0
17 6
18 1
19 11
20 13
21 16
22 10
23 19
24 11
25 11
26 8
27 1
28 1
29 2
30 1
31 0
32 0
33 0
34 0
35 0
36 0
37 0
38 0
39 0
40 0
41 0
42 0
43 0
44 0
45 0
46 0
47 0
48 0
49 0
50 0
51 0
52 0
53 0
54 0
55 0
56 0
57 0
58 0
59 0
60 0
61 0
62 0
63 0
64 0
65 0
66 0
67 0
68 0
69 0

>=70 0

Class Count Range
50th 

Percentile
85th 

Percentile
10 MPH 

Pace # in Pace
Percent    in 

Pace % / # Below Pace % / # Above Pace
ALL 113 15-30 22 mph 25 mph 17 - 26 106 94% 1%  / 2 5%  / 5

SPEED PARAMETERS

City of Hayward

2/12/2015 Fletcher Lane 150 feet south of Fletcher Lane Curve
Thursday Project #: 15-7127-001

Northbound & Southbound Spot Speeds
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Spot Speed Study
Prepared by:  National Data & Surveying Services

Northbound  Survey Time: 1035-1135  Street Width: 41 Ft
DATE: Location: 

DAY: Posted Speed: 25 MPH

Speed 
mph ALL Vehicles

<=10 0
11 0
12 0
13 0
14 0
15 1
16 0
17 2
18 2
19 6
20 3
21 7
22 10
23 16
24 15
25 15
26 8
27 11
28 7
29 2
30 0
31 2
32 3
33 1
34 0
35 0
36 0
37 0
38 0
39 0
40 0
41 0
42 0
43 0
44 0
45 0
46 0
47 0
48 0
49 0
50 0
51 0
52 0
53 0
54 0
55 0
56 0
57 0
58 0
59 0
60 0
61 0
62 0
63 0
64 0
65 0
66 0
67 0
68 0
69 0

>=70 0

Class Count Range
50th 

Percentile
85th 

Percentile
10 MPH 

Pace # in Pace
Percent    in 

Pace % / # Below Pace % / # Above Pace
ALL 111 15-33 24 mph 27 mph 19 - 28 98 88% 4%  / 5 8%  / 8

SPEED PARAMETERS

City of Hayward

2/12/2015 947 Fletcher Lane
Thursday Project #: 15-7127-002

Northbound & Southbound Spot Speeds
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Spot Speed Study
Prepared by:  National Data & Surveying Services

Northbound  Survey Time: 1145-1245  Street Width: 37 Ft
DATE: Location: 

DAY: Posted Speed: 25 MPH

Speed 
mph ALL Vehicles

<=10 0
11 0
12 0
13 0
14 0
15 0
16 0
17 0
18 1
19 0
20 1
21 3
22 5
23 9
24 10
25 17
26 22
27 25
28 23
29 17
30 21
31 27
32 6
33 11
34 4
35 5
36 1
37 3
38 0
39 1
40 1
41 1
42 2
43 0
44 1
45 0
46 0
47 0
48 0
49 0
50 0
51 0
52 0
53 0
54 0
55 0
56 0
57 0
58 0
59 0
60 0
61 0
62 0
63 0
64 0
65 0
66 0
67 0
68 0
69 0

>=70 0

Class Count Range
50th 

Percentile
85th 

Percentile
10 MPH 

Pace # in Pace
Percent    in 

Pace % / # Below Pace % / # Above Pace
ALL 217 18-44 28 mph 32 mph 24 - 33 179 82% 8%  / 19 9%  / 19

SPEED PARAMETERS

City of Hayward

2/12/2015 2nd Street 85 feet south of Crosswalk
Thursday Project #: 15-7127-003

Northbound & Southbound Spot Speeds
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Spot Speed Study
Prepared by:  National Data & Surveying Services

Northbound  Survey Time: 1250-1335  Street Width: 37 Ft
DATE: Location: 

DAY: Posted Speed: 25 MPH

Speed 
mph ALL Vehicles

<=10 0
11 0
12 0
13 0
14 0
15 0
16 0
17 0
18 0
19 0
20 0
21 1
22 1
23 5
24 4
25 3
26 13
27 9
28 19
29 24
30 30
31 21
32 22
33 14
34 10
35 12
36 9
37 10
38 8
39 3
40 4
41 1
42 1
43 0
44 0
45 1
46 0
47 1
48 0
49 0
50 0
51 0
52 0
53 0
54 0
55 0
56 0
57 0
58 0
59 0
60 0
61 0
62 0
63 0
64 0
65 0
66 0
67 0
68 0
69 0

>=70 0

Class Count Range
50th 

Percentile
85th 

Percentile
10 MPH 

Pace # in Pace
Percent    in 

Pace % / # Below Pace % / # Above Pace
ALL 226 21-47 31 mph 36 mph 26 - 35 174 77% 6%  / 14 17%  / 38

SPEED PARAMETERS

City of Hayward

2/12/2015 24438 2nd Street
Thursday Project #: 15-7127-004

Northbound & Southbound Spot Speeds
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Appendix I – Peak Hour Signal Warrant Worksheets 

 

 



 
 
 
 
 

 
 
 
 
 
 

A signal is not warranted in P.M. peak hour 
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Major Street Volume = 997 (977) VPH 

A signal is not warranted in A.M. peak hour 

Source: CA MUTCD 2014, Chapter 4C – Traffic Control Signal Needs 
Studies, Part 4 - Highway Traffic Signals, Figure 4C-3 

Peak Hour Warrant (Urban Areas) 
Intersection: 2nd Street & Walpert Street, City of Hayward, CA 

Scenario: Existing Conditions A.M. and P.M. Peak Hour 
 

 
 



 
 
 
 
 

 
 
 
 
 
 

A signal is warranted in P.M. peak hour 
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Major Street Volume = 1006 (1008) VPH 

A signal is warranted in A.M. peak hour 

Source: CA MUTCD 2014, Chapter 4C – Traffic Control Signal Needs 
Studies, Part 4 - Highway Traffic Signals, Figure 4C-3 

Peak Hour Warrant (Urban Areas) 
Intersection: 2nd Street & Walpert Street, City of Hayward, CA 

Scenario: Existing plus Project Conditions A.M. and P.M. Peak Hour 
 

 
 



 
 
 
 
 

 
 
 
 
 
 

A signal is warranted in P.M. peak hour 
 
  

M
in

or
 S

tr
ee

t V
ol

um
e 

= 
16

6 
(2

28
) V

PH
 

Major Street Volume = 1097 (1023) VPH 

A signal is warranted in A.M. peak hour 

Source: CA MUTCD 2014, Chapter 4C – Traffic Control Signal Needs 
Studies, Part 4 - Highway Traffic Signals, Figure 4C-3 

Peak Hour Warrant (Urban Areas) 
Intersection: 2nd Street & Walpert Street, City of Hayward, CA 
Scenario: Background Conditions A.M. and P.M. Peak Hour 

 
 

 



 
 
 
 
 

 
 
 
 
 
 

A signal is warranted in P.M. peak hour 
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Major Street Volume = 1106 (1054) VPH 

A signal is warranted in A.M. peak hour 

Source: CA MUTCD 2014, Chapter 4C – Traffic Control Signal Needs 
Studies, Part 4 - Highway Traffic Signals, Figure 4C-3 

Peak Hour Warrant (Urban Areas) 
Intersection: 2nd Street & Walpert Street, City of Hayward, CA 

Scenario: Background plus Project Conditions A.M. and P.M. Peak Hour 
 

 
 



 
 
 
 
 

 
 
 
 
 
 

A signal is warranted in P.M. peak hour 
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Major Street Volume = 1818 (1218) VPH 

A signal is warranted in A.M. peak hour 

Source: CA MUTCD 2014, Chapter 4C – Traffic Control Signal Needs 
Studies, Part 4 - Highway Traffic Signals, Figure 4C-3 

Peak Hour Warrant (Urban Areas) 
Intersection: 2nd Street & Walpert Street, City of Hayward, CA 

Scenario: Cumulative Conditions A.M. and P.M. Peak Hour 
 

 
 



 
 
 
 
 

 
 
 
 
 
 

A signal is warranted in P.M. peak hour 
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Major Street Volume = 1827 (1249) VPH 

A signal is warranted in A.M. peak hour 

Source: CA MUTCD 2014, Chapter 4C – Traffic Control Signal Needs 
Studies, Part 4 - Highway Traffic Signals, Figure 4C-3 

Peak Hour Warrant (Urban Areas) 
Intersection: 2nd Street & Walpert Street, City of Hayward, CA 

Scenario: Background plus Project Conditions A.M. and P.M. Peak Hour 
 

 
 



Appendix J – Feasibility Analysis for Fletcher Lane/Watkins Street   



Queues
11: Mission Blvd & Fletcher Ln/Walpert St 10/25/2015

Cumulative AM Synchro 8 Report
Page 1

Lane Group EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 272 235 472 346 377 2506 43 2674
v/c Ratio 0.92 0.78 1.48 0.50 1.50 0.94 0.68 1.29
Control Delay 77.0 54.3 267.1 36.4 283.1 40.2 112.7 170.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.0 54.3 267.1 36.4 283.1 40.2 112.7 170.9
Queue Length 50th (ft) 235 132 ~591 238 ~474 783 39 ~1141
Queue Length 95th (ft) #417 #260 #810 336 #678 #892 #107 #1226
Internal Link Dist (ft) 248 1828 385 910
Turn Bay Length (ft) 60 45 292 225
Base Capacity (vph) 297 301 318 689 252 2655 63 2068
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 0.92 0.78 1.48 0.50 1.50 0.94 0.68 1.29

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



HCM Signalized Intersection Capacity Analysis
11: Mission Blvd & Fletcher Ln/Walpert St 10/25/2015

Cumulative AM Synchro 8 Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 153 105 223 448 298 30 358 2271 109 41 2519 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 0.99 1.00 1.00
Flt Protected 0.97 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1809 1583 1770 1832 1770 5044 1770 5076
Flt Permitted 0.43 1.00 0.46 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 792 1583 849 1832 1770 5044 1770 5076
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 161 111 235 472 314 32 377 2391 115 43 2652 22
RTOR Reduction (vph) 0 0 75 0 3 0 0 4 0 0 1 0
Lane Group Flow (vph) 0 272 160 472 344 0 377 2502 0 43 2673 0
Confl. Peds. (#/hr) 7 9 3 14
Confl. Bikes (#/hr) 4 1
Turn Type Perm NA Over Perm NA Prot NA Prot NA
Protected Phases 8 1 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 52.5 20.0 52.5 52.5 20.0 73.0 4.0 57.0
Effective Green, g (s) 52.5 20.0 52.5 52.5 20.0 73.0 4.0 57.0
Actuated g/C Ratio 0.38 0.14 0.38 0.38 0.14 0.52 0.03 0.41
Clearance Time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 297 226 318 687 252 2630 50 2066
v/s Ratio Prot 0.10 0.19 c0.21 0.50 0.02 c0.53
v/s Ratio Perm 0.34 c0.56
v/c Ratio 0.92 0.71 1.48 0.50 1.50 0.95 0.86 1.29
Uniform Delay, d1 41.6 57.2 43.8 33.7 60.0 31.8 67.7 41.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 31.0 9.6 234.1 0.6 243.0 9.4 76.1 136.0
Delay (s) 72.7 66.8 277.8 34.2 303.0 41.2 143.8 177.5
Level of Service E E F C F D F F
Approach Delay (s) 70.0 174.8 75.4 177.0
Approach LOS E F E F

Intersection Summary
HCM 2000 Control Delay 126.6 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.40
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 122.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
14: Watkins St & Fletcher Ln 10/25/2015

Cumulative AM Synchro 8 Report
Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Yield Yield Stop Stop
Volume (vph) 28 31 1 11 53 801 0 4 4 463 13 31
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 29 33 1 12 56 843 0 4 4 487 14 33

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 63 911 8 534
Volume Left (vph) 29 12 0 487
Volume Right (vph) 1 843 4 33
Hadj (s) 0.12 -0.52 -0.27 0.18
Departure Headway (s) 6.9 5.3 6.9 6.1
Degree Utilization, x 0.12 1.0 0.02 0.91
Capacity (veh/h) 496 672 497 582
Control Delay (s) 10.9 180.5 10.0 42.4
Approach Delay (s) 10.9 180.5 10.0 42.4
Approach LOS B F B E

Intersection Summary
Delay 123.9
Level of Service F
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 15



Queues
19: Watkins Street & Jackson Street 10/25/2015

Cumulative AM Synchro 8 Report
Page 4

Lane Group EBT EBR WBL WBT NBL NBT SBT
Lane Group Flow (vph) 131 121 465 406 237 1364 1428
v/c Ratio 0.59 0.40 0.90 0.76 0.85 0.55 0.90
Control Delay 71.5 12.2 72.4 58.4 88.0 25.8 57.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 46.7
Total Delay 71.5 12.2 72.4 58.4 88.0 25.8 104.0
Queue Length 50th (ft) 125 0 430 352 225 318 496
Queue Length 95th (ft) 174 55 #819 #676 #348 364 #594
Internal Link Dist (ft) 350 280 643 346
Turn Bay Length (ft) 150 300
Base Capacity (vph) 401 442 515 533 306 2497 1592
Starvation Cap Reductn 0 0 0 0 0 0 401
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.27 0.90 0.76 0.77 0.55 1.20

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



HCM Signalized Intersection Capacity Analysis
19: Watkins Street & Jackson Street 10/25/2015

Cumulative AM Synchro 8 Report
Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 74 115 442 328 58 225 1064 232 0 1220 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 0.91
Frt 1.00 0.85 1.00 0.98 1.00 0.97 0.98
Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1826 1583 1770 1821 1770 4949 5008
Flt Permitted 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1826 1583 1770 1821 1770 4949 5008
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 78 121 465 345 61 237 1120 244 0 1284 144
RTOR Reduction (vph) 0 0 106 0 4 0 0 23 0 0 9 0
Lane Group Flow (vph) 0 131 15 465 402 0 237 1341 0 0 1419 0
Turn Type Split NA Perm Split NA Prot NA NA
Protected Phases 3 3 4 4 1 6 2
Permitted Phases 3
Actuated Green, G (s) 18.3 18.3 43.7 43.7 23.6 75.0 47.4
Effective Green, g (s) 18.3 18.3 43.7 43.7 23.6 75.0 47.4
Actuated g/C Ratio 0.12 0.12 0.29 0.29 0.16 0.50 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 222 193 515 530 278 2474 1582
v/s Ratio Prot c0.07 c0.26 0.22 c0.13 0.27 c0.28
v/s Ratio Perm 0.01
v/c Ratio 0.59 0.08 0.90 0.76 0.85 0.54 0.90
Uniform Delay, d1 62.3 58.4 51.1 48.4 61.5 25.7 49.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 0.2 19.0 6.2 21.5 0.9 8.4
Delay (s) 66.5 58.5 70.1 54.5 83.0 26.6 57.4
Level of Service E E E D F C E
Approach Delay (s) 62.7 62.9 34.9 57.4
Approach LOS E E C E

Intersection Summary
HCM 2000 Control Delay 50.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 84.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues
11: Mission Blvd & Fletcher Ln/Walpert St 10/25/2015

Cumulative PM Synchro 8 Report
Page 1

Lane Group EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 425 435 168 100 405 2814 111 2140
v/c Ratio 0.89 1.02 1.27 0.17 1.21 1.05 1.26 1.08
Control Delay 55.2 76.4 201.3 24.3 154.0 57.5 222.4 77.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.2 76.4 201.3 24.3 154.0 57.5 222.4 77.8
Queue Length 50th (ft) 256 ~201 ~136 43 ~316 ~721 ~89 ~564
Queue Length 95th (ft) #434 #402 #266 83 #501 #816 #200 #662
Internal Link Dist (ft) 214 1846 385 899
Turn Bay Length (ft) 60 45 292 225
Base Capacity (vph) 478 426 132 579 336 2673 88 1973
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 0.89 1.02 1.27 0.17 1.21 1.05 1.26 1.08

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



HCM Signalized Intersection Capacity Analysis
11: Mission Blvd & Fletcher Ln/Walpert St 10/25/2015

Cumulative PM Synchro 8 Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 248 413 160 85 10 385 2523 150 105 1962 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.98 1.00 0.99 1.00 0.99
Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1827 1583 1770 1827 1770 5029 1770 5051
Flt Permitted 0.82 1.00 0.23 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1521 1583 421 1827 1770 5029 1770 5051
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 164 261 435 168 89 11 405 2656 158 111 2065 75
RTOR Reduction (vph) 0 0 126 0 4 0 0 7 0 0 4 0
Lane Group Flow (vph) 0 425 309 168 96 0 405 2807 0 111 2136 0
Confl. Peds. (#/hr) 7 9 12 11
Confl. Bikes (#/hr) 1 3 1 1
Turn Type Perm NA Over Perm NA Prot NA Prot NA
Protected Phases 8 1 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 31.5 19.0 31.5 31.5 19.0 53.0 5.0 39.0
Effective Green, g (s) 31.5 19.0 31.5 31.5 19.0 53.0 5.0 39.0
Actuated g/C Ratio 0.32 0.19 0.32 0.32 0.19 0.53 0.05 0.39
Clearance Time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 479 300 132 575 336 2665 88 1969
v/s Ratio Prot 0.20 0.05 c0.23 c0.56 0.06 0.42
v/s Ratio Perm 0.28 c0.40
v/c Ratio 0.89 1.03 1.27 0.17 1.21 1.05 1.26 1.08
Uniform Delay, d1 32.6 40.5 34.2 24.8 40.5 23.5 47.5 30.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.7 60.3 169.0 0.1 117.2 33.6 181.6 47.6
Delay (s) 50.3 100.8 203.2 24.9 157.7 57.1 229.1 78.1
Level of Service D F F C F E F E
Approach Delay (s) 75.8 136.7 69.7 85.6
Approach LOS E F E F

Intersection Summary
HCM 2000 Control Delay 78.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.19
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 107.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
14: Watkins St & Fletcher Ln 10/25/2015

Cumulative PM Synchro 8 Report
Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Yield Yield Stop Stop
Volume (vph) 10 21 1 31 53 651 3 24 19 753 63 58
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 22 1 33 56 685 3 25 20 793 66 61

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 34 774 48 920
Volume Left (vph) 11 33 3 793
Volume Right (vph) 1 685 20 61
Hadj (s) 0.08 -0.49 -0.20 0.17
Departure Headway (s) 7.3 5.5 7.0 6.1
Degree Utilization, x 0.07 1.0 0.09 1.0
Capacity (veh/h) 481 652 506 597
Control Delay (s) 10.8 116.3 10.7 281.2
Approach Delay (s) 10.8 116.3 10.7 281.2
Approach LOS B F B F

Intersection Summary
Delay 196.9
Level of Service F
Intersection Capacity Utilization 107.6% ICU Level of Service G
Analysis Period (min) 15



Queues
19: Watkins Street & Jackson Street 10/25/2015

Cumulative PM Synchro 8 Report
Page 4

Lane Group EBT EBR WBL WBT NBL NBT SBT
Lane Group Flow (vph) 283 326 426 455 284 1829 903
v/c Ratio 0.82 0.65 1.07 1.10 0.94 0.73 0.59
Control Delay 77.3 20.0 119.5 126.8 100.2 30.6 45.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 2.1
Total Delay 77.3 20.0 119.5 126.8 100.2 30.6 47.9
Queue Length 50th (ft) 265 65 ~481 ~522 277 490 273
Queue Length 95th (ft) 366 172 #734 #784 #456 549 323
Internal Link Dist (ft) 390 302 855 337
Turn Bay Length (ft) 150 300
Base Capacity (vph) 401 541 397 412 306 2492 1527
Starvation Cap Reductn 0 0 0 0 0 0 458
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.60 1.07 1.10 0.93 0.73 0.84

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



HCM Signalized Intersection Capacity Analysis
19: Watkins Street & Jackson Street 10/25/2015

Cumulative PM Synchro 8 Report
Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 109 160 310 405 368 65 270 1355 383 0 777 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 0.91
Frt 1.00 0.85 1.00 0.98 1.00 0.97 0.99
Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1826 1583 1770 1821 1770 4917 5013
Flt Permitted 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1826 1583 1770 1821 1770 4917 5013
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 115 168 326 426 387 68 284 1426 403 0 818 85
RTOR Reduction (vph) 0 0 201 0 4 0 0 34 0 0 8 0
Lane Group Flow (vph) 0 283 125 426 451 0 284 1795 0 0 895 0
Turn Type Split NA Perm Split NA Prot NA NA
Protected Phases 3 3 4 4 1 6 2
Permitted Phases 3
Actuated Green, G (s) 28.3 28.3 33.7 33.7 25.6 75.0 45.4
Effective Green, g (s) 28.3 28.3 33.7 33.7 25.6 75.0 45.4
Actuated g/C Ratio 0.19 0.19 0.22 0.22 0.17 0.50 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 344 298 397 409 302 2458 1517
v/s Ratio Prot c0.16 0.24 c0.25 c0.16 c0.37 0.18
v/s Ratio Perm 0.08
v/c Ratio 0.82 0.42 1.07 1.10 0.94 0.73 0.59
Uniform Delay, d1 58.4 53.6 58.1 58.1 61.4 29.5 44.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.6 1.0 66.0 75.3 36.2 2.0 1.7
Delay (s) 73.0 54.6 124.2 133.5 97.6 31.5 46.1
Level of Service E D F F F C D
Approach Delay (s) 63.2 129.0 40.4 46.1
Approach LOS E F D D

Intersection Summary
HCM 2000 Control Delay 61.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues
11: Mission Blvd & Fletcher Ln/Walpert St 10/25/2015

Cumulative plus Project AM Synchro 8 Report
Page 1

Lane Group EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 277 235 487 360 377 2511 44 2674
v/c Ratio 0.97 0.78 1.55 0.52 1.50 0.95 0.70 1.29
Control Delay 88.2 54.8 295.1 36.9 283.1 40.5 115.0 170.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 88.2 54.8 295.1 36.9 283.1 40.5 115.0 170.9
Queue Length 50th (ft) 246 133 ~623 251 ~474 786 40 ~1141
Queue Length 95th (ft) #435 #262 #844 350 #678 #924 #108 #1226
Internal Link Dist (ft) 203 1934 385 899
Turn Bay Length (ft) 60 45 292 225
Base Capacity (vph) 287 300 314 690 252 2655 63 2068
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 0.97 0.78 1.55 0.52 1.50 0.95 0.70 1.29

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 153 110 223 463 312 30 358 2271 114 42 2519 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 1.00 0.99 1.00 1.00
Flt Protected 0.97 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1810 1583 1770 1833 1770 5042 1770 5076
Flt Permitted 0.41 1.00 0.45 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 766 1583 838 1833 1770 5042 1770 5076
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 161 116 235 487 328 32 377 2391 120 44 2652 22
RTOR Reduction (vph) 0 0 75 0 3 0 0 4 0 0 1 0
Lane Group Flow (vph) 0 277 160 487 358 0 377 2507 0 44 2673 0
Confl. Peds. (#/hr) 7 9 3 14
Confl. Bikes (#/hr) 4 1
Turn Type Perm NA Over Perm NA Prot NA Prot NA
Protected Phases 8 1 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 52.5 20.0 52.5 52.5 20.0 73.0 4.0 57.0
Effective Green, g (s) 52.5 20.0 52.5 52.5 20.0 73.0 4.0 57.0
Actuated g/C Ratio 0.38 0.14 0.38 0.38 0.14 0.52 0.03 0.41
Clearance Time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 287 226 314 687 252 2629 50 2066
v/s Ratio Prot 0.10 0.19 c0.21 0.50 0.02 c0.53
v/s Ratio Perm 0.36 c0.58
v/c Ratio 0.97 0.71 1.55 0.52 1.50 0.95 0.88 1.29
Uniform Delay, d1 42.9 57.2 43.8 34.0 60.0 31.9 67.8 41.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 43.3 9.8 263.1 0.7 243.0 9.6 83.7 136.0
Delay (s) 86.1 67.0 306.9 34.7 303.0 41.5 151.4 177.5
Level of Service F E F C F D F F
Approach Delay (s) 77.4 191.2 75.7 177.1
Approach LOS E F E F

Intersection Summary
HCM 2000 Control Delay 129.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.43
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 123.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Yield Yield Stop Stop
Volume (vph) 28 31 1 11 53 815 0 4 4 468 13 31
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 29 33 1 12 56 858 0 4 4 493 14 33

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 63 925 8 539
Volume Left (vph) 29 12 0 493
Volume Right (vph) 1 858 4 33
Hadj (s) 0.12 -0.52 -0.27 0.18
Departure Headway (s) 7.0 5.3 6.9 6.1
Degree Utilization, x 0.12 1.0 0.02 0.92
Capacity (veh/h) 496 670 497 582
Control Delay (s) 10.9 191.7 10.0 43.9
Approach Delay (s) 10.9 191.7 10.0 43.9
Approach LOS B F B E

Intersection Summary
Delay 131.4
Level of Service F
Intersection Capacity Utilization 95.6% ICU Level of Service F
Analysis Period (min) 15



Queues
19: Watkins Street & Jackson Street 10/25/2015
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Lane Group EBT EBR WBL WBT NBL NBT SBT
Lane Group Flow (vph) 131 121 480 406 237 1369 1428
v/c Ratio 0.59 0.22 0.93 0.76 0.85 0.55 0.90
Control Delay 71.5 8.6 76.9 58.4 88.0 25.8 57.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 46.7
Total Delay 71.5 8.6 76.9 58.4 88.0 25.8 104.0
Queue Length 50th (ft) 125 0 449 352 225 319 496
Queue Length 95th (ft) 174 57 #852 #676 #348 365 #594
Internal Link Dist (ft) 384 297 400 346
Turn Bay Length (ft) 150 300
Base Capacity (vph) 401 546 515 533 306 2497 1592
Starvation Cap Reductn 0 0 0 0 0 0 401
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.22 0.93 0.76 0.77 0.55 1.20

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 74 115 456 328 58 225 1064 237 0 1220 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 0.91
Frt 1.00 0.85 1.00 0.98 1.00 0.97 0.98
Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1826 1583 1770 1821 1770 4947 5008
Flt Permitted 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1826 1583 1770 1821 1770 4947 5008
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 78 121 480 345 61 237 1120 249 0 1284 144
RTOR Reduction (vph) 0 0 86 0 4 0 0 24 0 0 9 0
Lane Group Flow (vph) 0 131 35 480 402 0 237 1346 0 0 1419 0
Turn Type Split NA custom Split NA Prot NA NA
Protected Phases 3 3 4 4 1 6 2
Permitted Phases 4
Actuated Green, G (s) 18.3 43.7 43.7 43.7 23.6 75.0 47.4
Effective Green, g (s) 18.3 43.7 43.7 43.7 23.6 75.0 47.4
Actuated g/C Ratio 0.12 0.29 0.29 0.29 0.16 0.50 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 222 461 515 530 278 2473 1582
v/s Ratio Prot c0.07 c0.27 0.22 c0.13 0.27 c0.28
v/s Ratio Perm 0.02
v/c Ratio 0.59 0.08 0.93 0.76 0.85 0.54 0.90
Uniform Delay, d1 62.3 38.5 51.7 48.4 61.5 25.8 49.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 0.1 23.9 6.2 21.5 0.9 8.4
Delay (s) 66.5 38.6 75.6 54.5 83.0 26.6 57.4
Level of Service E D E D F C E
Approach Delay (s) 53.1 66.0 34.9 57.4
Approach LOS D E C E

Intersection Summary
HCM 2000 Control Delay 50.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 85.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 441 435 179 110 405 2832 115 2140
v/c Ratio 0.93 1.03 1.49 0.19 1.21 1.06 1.31 1.08
Control Delay 62.7 80.3 289.1 24.7 154.0 60.4 238.1 77.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.7 80.3 289.1 24.7 154.0 60.4 238.1 77.8
Queue Length 50th (ft) 271 ~216 ~158 48 ~316 ~731 ~94 ~564
Queue Length 95th (ft) #462 #409 #293 91 #501 #825 #206 #662
Internal Link Dist (ft) 210 1898 385 899
Turn Bay Length (ft) 60 45 292 225
Base Capacity (vph) 472 421 120 580 336 2670 88 1973
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 0.93 1.03 1.49 0.19 1.21 1.06 1.31 1.08

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 263 413 170 94 10 385 2523 167 109 1962 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.98 1.00 0.99 1.00 0.99
Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1829 1583 1770 1830 1770 5023 1770 5051
Flt Permitted 0.81 1.00 0.21 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1501 1583 383 1830 1770 5023 1770 5051
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 164 277 435 179 99 11 405 2656 176 115 2065 75
RTOR Reduction (vph) 0 0 121 0 4 0 0 8 0 0 4 0
Lane Group Flow (vph) 0 441 314 179 106 0 405 2824 0 115 2136 0
Confl. Peds. (#/hr) 7 9 12 11
Confl. Bikes (#/hr) 1 3 1 1
Turn Type Perm NA Over Perm NA Prot NA Prot NA
Protected Phases 8 1 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 31.5 19.0 31.5 31.5 19.0 53.0 5.0 39.0
Effective Green, g (s) 31.5 19.0 31.5 31.5 19.0 53.0 5.0 39.0
Actuated g/C Ratio 0.32 0.19 0.32 0.32 0.19 0.53 0.05 0.39
Clearance Time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 472 300 120 576 336 2662 88 1969
v/s Ratio Prot 0.20 0.06 c0.23 c0.56 0.06 0.42
v/s Ratio Perm 0.29 c0.47
v/c Ratio 0.93 1.05 1.49 0.18 1.21 1.06 1.31 1.08
Uniform Delay, d1 33.2 40.5 34.2 24.9 40.5 23.5 47.5 30.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.7 65.0 260.0 0.2 117.2 36.3 198.6 47.6
Delay (s) 59.0 105.5 294.2 25.1 157.7 59.8 246.1 78.1
Level of Service E F F C F E F E
Approach Delay (s) 82.1 191.8 72.1 86.7
Approach LOS F F E F

Intersection Summary
HCM 2000 Control Delay 83.5 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.27
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 109.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Yield Yield Stop Stop
Volume (vph) 10 21 1 31 53 660 3 24 19 768 63 58
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 22 1 33 56 695 3 25 20 808 66 61

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 34 783 48 936
Volume Left (vph) 11 33 3 808
Volume Right (vph) 1 695 20 61
Hadj (s) 0.08 -0.49 -0.20 0.17
Departure Headway (s) 7.3 5.5 7.0 6.1
Degree Utilization, x 0.07 1.0 0.09 1.0
Capacity (veh/h) 481 652 506 590
Control Delay (s) 10.8 121.7 10.7 293.1
Approach Delay (s) 10.8 121.7 10.7 293.1
Approach LOS B F B F

Intersection Summary
Delay 205.7
Level of Service F
Intersection Capacity Utilization 109.0% ICU Level of Service G
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBT SBT
Lane Group Flow (vph) 283 326 436 455 284 1845 903
v/c Ratio 0.81 0.65 1.08 1.08 0.94 0.75 0.60
Control Delay 76.0 19.4 119.5 119.4 100.2 31.7 46.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 3.8
Total Delay 76.0 19.4 119.5 119.4 100.2 31.7 50.6
Queue Length 50th (ft) 265 63 ~491 ~511 277 504 276
Queue Length 95th (ft) 363 169 #756 #784 #456 564 326
Internal Link Dist (ft) 365 296 643 306
Turn Bay Length (ft) 150 300
Base Capacity (vph) 413 552 405 421 306 2458 1494
Starvation Cap Reductn 0 0 0 0 0 0 490
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.59 1.08 1.08 0.93 0.75 0.90

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 109 160 310 414 368 65 270 1355 398 0 777 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 0.91
Frt 1.00 0.85 1.00 0.98 1.00 0.97 0.99
Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1826 1583 1770 1821 1770 4912 5013
Flt Permitted 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1826 1583 1770 1821 1770 4912 5013
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 115 168 326 436 387 68 284 1426 419 0 818 85
RTOR Reduction (vph) 0 0 202 0 4 0 0 35 0 0 8 0
Lane Group Flow (vph) 0 283 124 436 451 0 284 1810 0 0 895 0
Turn Type Split NA Perm Split NA Prot NA NA
Protected Phases 3 3 4 4 1 6 2
Permitted Phases 3
Actuated Green, G (s) 28.6 28.6 34.4 34.4 25.6 74.0 44.4
Effective Green, g (s) 28.6 28.6 34.4 34.4 25.6 74.0 44.4
Actuated g/C Ratio 0.19 0.19 0.23 0.23 0.17 0.49 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 348 301 405 417 302 2423 1483
v/s Ratio Prot c0.16 0.25 c0.25 c0.16 c0.37 0.18
v/s Ratio Perm 0.08
v/c Ratio 0.81 0.41 1.08 1.08 0.94 0.75 0.60
Uniform Delay, d1 58.1 53.3 57.8 57.8 61.4 30.5 45.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.5 0.9 66.7 67.8 36.2 2.2 1.8
Delay (s) 71.6 54.2 124.5 125.6 97.6 32.6 47.1
Level of Service E D F F F C D
Approach Delay (s) 62.3 125.1 41.3 47.1
Approach LOS E F D D

Intersection Summary
HCM 2000 Control Delay 61.8 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 277 235 487 328 32 377 2511 44 2674
v/c Ratio 0.88 0.78 1.55 0.47 0.39 1.50 0.95 0.70 1.29
Control Delay 70.0 54.8 295.1 36.0 13.4 283.1 40.5 115.0 170.9
Queue Delay 51.7 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 121.7 56.9 295.1 36.0 13.4 283.1 40.5 115.0 170.9
Queue Length 50th (ft) 234 133 ~623 225 0 ~474 786 40 ~1141
Queue Length 95th (ft) #410 #262 #844 317 0 #678 #924 #108 #1226
Internal Link Dist (ft) 208 1934 385 899
Turn Bay Length (ft) 60 45 50 292 225
Base Capacity (vph) 314 300 314 698 82 252 2655 63 2068
Starvation Cap Reductn 68 16 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.13 0.83 1.55 0.47 0.39 1.50 0.95 0.70 1.29

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 153 110 223 463 312 30 358 2271 114 42 2519 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.0 3.5 3.5 4.0 3.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.97 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1810 1583 1770 1863 1583 1770 5042 1770 5076
Flt Permitted 0.45 1.00 0.45 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 839 1583 838 1863 1583 1770 5042 1770 5076
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 161 116 235 487 328 32 377 2391 120 44 2652 22
RTOR Reduction (vph) 0 0 75 0 0 32 0 4 0 0 1 0
Lane Group Flow (vph) 0 277 160 487 328 0 377 2507 0 44 2673 0
Confl. Peds. (#/hr) 7 9 3 14
Confl. Bikes (#/hr) 4 1
Turn Type Perm NA Over Perm NA NA Prot NA Prot NA
Protected Phases 8 1 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 52.5 20.0 52.5 52.5 0.0 20.0 73.0 4.0 57.0
Effective Green, g (s) 52.5 20.0 52.5 52.5 0.0 20.0 73.0 4.0 57.0
Actuated g/C Ratio 0.38 0.14 0.38 0.38 0.00 0.14 0.52 0.03 0.41
Clearance Time (s) 3.5 3.0 3.5 3.5 3.0 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 314 226 314 698 0 252 2629 50 2066
v/s Ratio Prot 0.10 0.18 c0.21 0.50 0.02 c0.53
v/s Ratio Perm 0.33 c0.58
v/c Ratio 0.88 0.71 1.55 0.47 0.00 1.50 0.95 0.88 1.29
Uniform Delay, d1 40.9 57.2 43.8 33.2 70.0 60.0 31.9 67.8 41.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.9 9.8 263.1 0.5 0.0 243.0 9.6 83.7 136.0
Delay (s) 64.8 67.0 306.9 33.7 70.0 303.0 41.5 151.4 177.5
Level of Service E E F C E F D F F
Approach Delay (s) 65.8 192.1 75.7 177.1
Approach LOS E F E F

Intersection Summary
HCM 2000 Control Delay 128.7 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.43
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 123.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT WBT WBR NBT SBT
Lane Group Flow (vph) 63 68 858 8 540
v/c Ratio 0.13 0.13 0.80 0.01 0.80
Control Delay 11.5 11.6 8.4 5.5 21.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 11.5 11.6 8.4 5.5 21.9
Queue Length 50th (ft) 11 12 0 1 77
Queue Length 95th (ft) 31 33 #82 5 #288
Internal Link Dist (ft) 521 208 179 213
Turn Bay Length (ft) 100
Base Capacity (vph) 777 849 1203 1102 869
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 0.08 0.08 0.71 0.01 0.62

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 31 1 11 53 815 0 4 4 468 13 31
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 0.93 0.99
Flt Protected 0.98 0.99 1.00 1.00 0.96
Satd. Flow (prot) 1817 1846 1583 1737 1767
Flt Permitted 0.88 0.96 1.00 1.00 0.74
Satd. Flow (perm) 1632 1785 1583 1737 1365
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 29 33 1 12 56 858 0 4 4 493 14 33
RTOR Reduction (vph) 0 1 0 0 0 598 0 2 0 0 5 0
Lane Group Flow (vph) 0 62 0 0 68 260 0 6 0 0 535 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 12.0 12.0 12.0 19.6 19.6
Effective Green, g (s) 12.0 12.0 12.0 19.6 19.6
Actuated g/C Ratio 0.30 0.30 0.30 0.49 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 494 540 479 859 675
v/s Ratio Prot 0.00
v/s Ratio Perm 0.04 0.04 c0.16 c0.39
v/c Ratio 0.13 0.13 0.54 0.01 0.79
Uniform Delay, d1 10.0 10.0 11.5 5.1 8.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 1.3 0.0 6.4
Delay (s) 10.1 10.1 12.8 5.1 14.7
Level of Service B B B A B
Approach Delay (s) 10.1 12.6 5.1 14.7
Approach LOS B B A B

Intersection Summary
HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 39.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBT SBT
Lane Group Flow (vph) 131 121 480 406 237 1369 1428
v/c Ratio 0.59 0.22 0.93 0.76 0.85 0.55 0.90
Control Delay 71.5 8.6 76.9 58.4 88.0 25.8 57.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 46.7
Total Delay 71.5 8.6 76.9 58.4 88.0 25.8 104.0
Queue Length 50th (ft) 125 0 449 352 225 319 496
Queue Length 95th (ft) 174 57 #852 #676 #348 365 #594
Internal Link Dist (ft) 419 328 559 346
Turn Bay Length (ft) 150 300
Base Capacity (vph) 401 546 515 533 306 2497 1592
Starvation Cap Reductn 0 0 0 0 0 0 401
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.22 0.93 0.76 0.77 0.55 1.20

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 74 115 456 328 58 225 1064 237 0 1220 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 0.91
Frt 1.00 0.85 1.00 0.98 1.00 0.97 0.98
Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1826 1583 1770 1821 1770 4947 5008
Flt Permitted 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1826 1583 1770 1821 1770 4947 5008
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 78 121 480 345 61 237 1120 249 0 1284 144
RTOR Reduction (vph) 0 0 86 0 4 0 0 24 0 0 9 0
Lane Group Flow (vph) 0 131 35 480 402 0 237 1346 0 0 1419 0
Turn Type Split NA custom Split NA Prot NA NA
Protected Phases 3 3 4 4 1 6 2
Permitted Phases 4
Actuated Green, G (s) 18.3 43.7 43.7 43.7 23.6 75.0 47.4
Effective Green, g (s) 18.3 43.7 43.7 43.7 23.6 75.0 47.4
Actuated g/C Ratio 0.12 0.29 0.29 0.29 0.16 0.50 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 222 461 515 530 278 2473 1582
v/s Ratio Prot c0.07 c0.27 0.22 c0.13 0.27 c0.28
v/s Ratio Perm 0.02
v/c Ratio 0.59 0.08 0.93 0.76 0.85 0.54 0.90
Uniform Delay, d1 62.3 38.5 51.7 48.4 61.5 25.8 49.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 0.1 23.9 6.2 21.5 0.9 8.4
Delay (s) 66.5 38.6 75.6 54.5 83.0 26.6 57.4
Level of Service E D E D F C E
Approach Delay (s) 53.1 66.0 34.9 57.4
Approach LOS D E C E

Intersection Summary
HCM 2000 Control Delay 50.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 85.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 156 263 413 170 94 10 385 2523 167 109 1962 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 3.5 3.5 3.5 3.5 3.0 4.0 3.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.99

Flt Protected 0.98 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1829 1550 1770 1863 1544 1770 5023 1770 5051

Flt Permitted 0.82 1.00 0.21 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1533 1550 383 1863 1544 1770 5023 1770 5051

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 164 277 435 179 99 11 405 2656 176 115 2065 75

RTOR Reduction (vph) 0 0 121 0 0 8 0 8 0 0 4 0

Lane Group Flow (vph) 0 441 314 179 99 3 405 2824 0 115 2136 0

Confl. Peds. (#/hr) 7 9 12 11

Confl. Bikes (#/hr) 1 3 1 1

Turn Type Perm NA Perm Perm NA Perm Prot NA Prot NA

Protected Phases 8 4 1 6 5 2

Permitted Phases 8 8 4 4

Actuated Green, G (s) 31.5 31.5 31.5 31.5 31.5 19.0 53.0 5.0 39.0

Effective Green, g (s) 31.5 31.5 31.5 31.5 31.5 19.0 53.0 5.0 39.0

Actuated g/C Ratio 0.32 0.32 0.32 0.32 0.32 0.19 0.53 0.05 0.39

Clearance Time (s) 3.5 3.5 3.5 3.5 3.5 3.0 4.0 3.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 482 488 120 586 486 336 2662 88 1969

v/s Ratio Prot 0.05 c0.23 c0.56 0.06 0.42

v/s Ratio Perm 0.29 0.20 c0.47 0.00

v/c Ratio 0.91 0.64 1.49 0.17 0.01 1.21 1.06 1.31 1.08

Uniform Delay, d1 33.0 29.4 34.2 24.8 23.5 40.5 23.5 47.5 30.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 21.9 2.9 260.0 0.1 0.0 117.2 36.3 198.6 47.6

Delay (s) 54.8 32.3 294.2 24.9 23.5 157.7 59.8 246.1 78.1

Level of Service D C F C C F E F E

Approach Delay (s) 43.7 191.7 72.1 86.7

Approach LOS D F E F

Intersection Summary

HCM 2000 Control Delay 78.5 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.27

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.5

Intersection Capacity Utilization 109.0% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group



Queues
11: Mission Blvd & Fletcher Ln/Walpert St 10/25/2015

Cumulative plus Project Mitigation (Fletcher lane/Watkins Street - Signalized) PM Synchro 8 Report
Page 1

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 441 435 179 99 11 405 2832 115 2140
v/c Ratio 0.91 1.03 1.49 0.17 0.02 1.21 1.06 1.31 1.08
Control Delay 58.9 80.3 289.1 25.8 0.1 154.0 60.4 238.1 77.8
Queue Delay 48.5 6.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 107.4 86.9 289.1 25.8 0.1 154.0 60.4 238.1 77.8
Queue Length 50th (ft) 269 ~216 ~158 45 0 ~316 ~731 ~94 ~564
Queue Length 95th (ft) #456 #409 #293 85 0 #501 #825 #206 #662
Internal Link Dist (ft) 216 1898 385 899
Turn Bay Length (ft) 60 45 50 292 225
Base Capacity (vph) 482 421 120 586 538 336 2670 88 1973
Starvation Cap Reductn 131 8 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.26 1.05 1.49 0.17 0.02 1.21 1.06 1.31 1.08

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT WBT WBR NBT SBT
Lane Group Flow (vph) 34 89 695 48 935
v/c Ratio 0.13 0.34 0.83 0.04 0.94
Control Delay 30.0 34.8 12.8 2.7 29.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 30.0 34.8 12.8 2.7 29.8
Queue Length 50th (ft) 15 43 0 3 315
Queue Length 95th (ft) 40 84 114 14 #793
Internal Link Dist (ft) 373 216 332 243
Turn Bay Length (ft) 100
Base Capacity (vph) 385 375 896 1289 1004
Starvation Cap Reductn 0 0 2 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.09 0.24 0.78 0.04 0.93

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 21 1 31 53 660 3 24 19 768 63 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 0.94 0.99
Flt Protected 0.98 0.98 1.00 1.00 0.96
Satd. Flow (prot) 1826 1829 1583 1752 1770
Flt Permitted 0.91 0.89 1.00 0.97 0.72
Satd. Flow (perm) 1695 1654 1583 1707 1331
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 22 1 33 56 695 3 25 20 808 66 61
RTOR Reduction (vph) 0 1 0 0 0 586 0 5 0 0 2 0
Lane Group Flow (vph) 0 33 0 0 89 109 0 43 0 0 933 0
Turn Type Perm NA Perm NA Perm Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 13.2 13.2 13.2 62.8 62.8
Effective Green, g (s) 13.2 13.2 13.2 62.8 62.8
Actuated g/C Ratio 0.16 0.16 0.16 0.75 0.75
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 266 259 248 1276 995
v/s Ratio Prot
v/s Ratio Perm 0.02 0.05 c0.07 0.03 c0.70
v/c Ratio 0.12 0.34 0.44 0.03 0.94
Uniform Delay, d1 30.4 31.5 32.1 2.7 8.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.8 1.3 0.0 15.5
Delay (s) 30.6 32.3 33.3 2.8 24.5
Level of Service C C C A C
Approach Delay (s) 30.6 33.2 2.8 24.5
Approach LOS C C A C

Intersection Summary
HCM 2000 Control Delay 27.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 84.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBT SBT
Lane Group Flow (vph) 292 337 450 471 293 1906 933
v/c Ratio 0.82 0.66 1.13 1.14 0.96 0.78 0.63
Control Delay 76.7 20.6 135.6 137.5 103.0 32.6 47.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 1.8
Total Delay 76.7 20.6 135.6 137.5 103.0 32.6 49.4
Queue Length 50th (ft) 274 73 ~527 ~553 288 532 287
Queue Length 95th (ft) 375 182 #787 #820 #476 594 338
Internal Link Dist (ft) 539 282 496 371
Turn Bay Length (ft) 150 300
Base Capacity (vph) 413 552 399 414 306 2458 1482
Starvation Cap Reductn 0 0 0 0 0 0 369
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.61 1.13 1.14 0.96 0.78 0.84

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 109 160 310 414 368 65 270 1355 398 0 777 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 0.91
Frt 1.00 0.85 1.00 0.98 1.00 0.97 0.99
Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1826 1583 1770 1821 1770 4912 5013
Flt Permitted 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1826 1583 1770 1821 1770 4912 5013
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 118 174 337 450 400 71 293 1473 433 0 845 88
RTOR Reduction (vph) 0 0 202 0 4 0 0 35 0 0 8 0
Lane Group Flow (vph) 0 292 135 450 467 0 293 1871 0 0 925 0
Turn Type Split NA Perm Split NA Prot NA NA
Protected Phases 3 3 4 4 1 6 2
Permitted Phases 3
Actuated Green, G (s) 29.2 29.2 33.8 33.8 25.9 74.0 44.1
Effective Green, g (s) 29.2 29.2 33.8 33.8 25.9 74.0 44.1
Actuated g/C Ratio 0.19 0.19 0.23 0.23 0.17 0.49 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 355 308 398 410 305 2423 1473
v/s Ratio Prot c0.16 0.25 c0.26 c0.17 c0.38 0.18
v/s Ratio Perm 0.09
v/c Ratio 0.82 0.44 1.13 1.14 0.96 0.77 0.63
Uniform Delay, d1 57.9 53.2 58.1 58.1 61.5 31.1 45.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.2 1.0 85.7 88.2 40.8 2.5 2.0
Delay (s) 72.1 54.2 143.8 146.3 102.4 33.6 47.9
Level of Service E D F F F C D
Approach Delay (s) 62.5 145.1 42.7 47.9
Approach LOS E F D D

Intersection Summary
HCM 2000 Control Delay 66.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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	Peak Hour Warrant (Urban Areas)
	Minor Street Volume = 224 (488) VPH
	Major Street Volume = 1827 (1249) VPH
	Source: CA MUTCD 2014, Chapter 4C – Traffic Control Signal Needs Studies, Part 4 - Highway Traffic Signals, Figure 4C-3
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