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1. Executive Summary 

Fehr & Peers has completed the transportation impact assessment for the Gateway Specific Plan project 
(Project) in Grand Terrace, California. This Transportation Impact Analysis (TIA) was developed based on 
coordination with the City of Grand Terrace and the recently updated City of Grand Terrace Traffic Impact 
Analysis Guidelines, (June 2020).  

The Project area is generally bound to the west by Interstate 215 (I-215) and the Burlington Northern Santa 
Fe (BNSF) railway. The Project was analyzed in two Phases. Phase One represents the project-specific 
residential component of the Project and was analyzed under Opening Year (2024) and Cumulative Year 
(2040) Conditions. Phase Two represents Full Build Out of the Programmatic Specific Plan (including Phase 
One of the Project). Phase Two was analyzed under Cumulative Year (2040) Conditions. Both phases propose 
the extension of Commerce Way through the Project that will connect to Taylor Street. Commerce Way will 
be a four-lane secondary highway (as classified in the City’s General Plan) and will provide Class II bike lanes. 
Below are descriptions of the two proposed Project phases: 

Phase One – Residential Only 

Phase One’s site plan is shown in Figure 2-2A and consists of the following land uses: 

• 375 Multifamily (MF) Dwelling Units (DUs) 
• 160 Detached Single-Family (SF) DUs 
• 160 Attached SF DUs 

Phase Two – Full Build Out of Programmatic Specific Plan 

Phase Two’s land use plan is shown in Figure 2-2B and consists of the following land uses: 

• 375 MF DUs  
• 160 Detached SF DUs 
• 160 Attached SF DUs 
• 232,800 square feet of retail space 
• 5,000 square feet of sit-down restaurant space 
• 6,000 square feet of fast-food restaurant space 
• 91,900 square feet of self-storage space 
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Analysis 

As part of the TIA, Level of Service (LOS) was calculated at 24 existing intersections and two proposed 
intersections under the following scenarios: 

• Existing (2022) Conditions 
• Opening Year (2024) Conditions with and without Phase One 
• Cumulative Year (2040) Conditions with and without each phase of the Project  

Freeway off-ramp queueing was conducted at I-125 at Barton Road, Iowa Avenue and La Cadena Road. 

Findings 
Under Opening Year (2024) No Project Conditions, 13 intersections are forecast operate below acceptable 
LOS policies. Under Opening Year (2024) Plus Project Phase One Conditions, three additional intersections 
are forecast to degrade from acceptable operations to LOS E or worse. Under plus project conditions, the 
construction of the Commerce Way extension results in three intersections on Michigan Street, which are 
forecast to operate below acceptable LOS policies under no project conditions, to operate within acceptable 
conditions. Under Opening Year (2024) Plus Project Phase One Conditions, 13 intersections are forecast to 
operate below acceptable LOS policies. Fehr & Peers recommended infrastructure Improvements to bring 
operations at each location to better than pre-project conditions.  

Under Cumulative Year (2040) No Project Conditions and Cumulative Year (2040) Plus Project Phase One 
Conditions, eight intersections are forecast to operate below acceptable LOS policies. Under Cumulative 
Year (2040) Plus Project Phase Two Conditions, five additional intersections are forecast to operate below 
acceptable LOS policies. Fehr & Peers recommended infrastructure improvements to bring operations at 
each location to acceptable conditions. Fair share contributions towards the improvements were estimated.  

Under Cumulative Year (2040) Plus Project Phase One and Two Conditions, one off-ramp was identified to 
queue past available storage capacity. With the identified improvement, the forecast queues are within the 
available storage capacity. 
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2. Introduction 

Fehr & Peers completed a transportation impact assessment for The Gateway Specific Plan (Project) in Grand 
Terrace, California. The Project was analyzed in two Phases. Phase One represents the project-specific 
residential component of the Project and was analyzed under Opening Year (2024) and Cumulative Year 
(2040) Conditions. Phase Two represents Full Build Out of the Programmatic Specific Plan and includes 
Phase One of the Project. Phase Two was analyzed under Cumulative Year (2040) Conditions. This report 
summarizes the methodology, findings, and conclusions of the analyses. This chapter outlines the 
transportation analysis approach, project description, geographic scope of the transportation impact 
analysis, and analysis scenarios.  

Transportation Analysis 

The City of Grand Terrace requires Traffic Impact Analysis Reports (TIA Reports) consistent with the 
countywide goals toward the Congestion Management Program (CMP) in San Bernardino County. The 
transportation analysis in this report was prepared to comply with the City of Grand Terrace General Plan 
Circulation Element goals and policies related to Level of Service (LOS). The LOS analysis was prepared to 
provide information to decision makers and the public, and to assist City staff in understanding what types 
of improvements should be considered for the ultimate development of a project. An intersection 
operations LOS assessment and an off-ramp queueing assessment were conducted which concludes with 
identification of improvements for deficient intersections. This assessment is consistent with the 
requirements as outlined in the City of Grand Terrace Traffic Impact Analysis Guidelines, (June 2020). 

CEQA Transportation Impact Analysis 

In response to California Senate Bill 743 (SB 743), the Office of Planning and Research (OPR) has updated 
California Environmental Quality Act Statutes and Guidelines (Association of Environmental Professionals, 
2019) to include new transportation-related evaluation metrics. For the purposes of CEQA, LOS can no 
longer be used to determine a project’s environmental impact. The City of Grand Terrace adopted a new 
environmental impact metric, Vehicle Miles of Travel (VMT), and thresholds of significance for CEQA analysis 
as published in City of Grand Terrace Traffic Impact Analysis Guidelines, (June 2020). The CEQA assessment 
was prepared as a separate TIA (The Gateway Specific Plan at Grand Terrace Transportation Metrics for 
California Environmental Quality Act (CEQA), (Fehr & Peers, August 2, 2022)). 
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Project Description 

The Project location is presented on Figure 2-1. The Project area is generally bound to the west by Interstate 
215 (I-215) and the Burlington Northern Santa Fe (BNSF) railway. Located north of the Project area are 
industrial land uses along Commerce Way. To the east are single family homes, storage facilities, Grand 
Terrace High School, and Veteran’s Freedom Park. To the south, in the County of Riverside, is a storage yard. 
The two Project phases and corresponding analysis years are outlined below. 

Phase One – Residential Only  

Phase One represents the project-specific residential component and was analyzed under Opening Year 
(2024) and Cumulative Year (2040) Conditions. Phase One’s site plan is shown in Figure 2-2A and consists 
of the following land uses: 

• 375 Multifamily (MF) Dwelling Units (DUs) 
• 160 Detached Single-Family (SF) DUs 
• 160 Attached SF DUs 

Phase Two – Full Build Out of Programmatic Specific Plan 

Phase Two represents Full Build Out of the Programmatic Specific Plan and was analyzed under Cumulative 
Year (2040) Conditions. Phase One is included in Phase Two as planning areas (PAs) 11, 12, and 20 in the 
Phase Two land use plan shown in Figure 2-2B. Phase Two allows build out of up to the following land 
uses: 

• 375 MF DUs (Phase One) 
• 160 Detached SF DUs (Phase One) 
• 160 Attached SF DUs (Phase One) 
• 232,800 square feet of retail space 
• 5,000 square feet of sit-down restaurant space 
• 6,000 square feet of fast-food restaurant space 
• 91,900 square feet of self-storage space 

While Phase Two represents the preferred buildout of the Project site, an alternative buildout of the site is 
qualitatively analyzed in Chapter 10. 
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Proposed Project Roadway Improvements 

The Project proposes the construction of Commerce Way from Van Buren Street to Main Street as a four-
lane secondary highway with Class II Bike Lanes. This project is consistent with the City’s General Plan 
Circulation Element and the Southern California Association of Governments (SCAG) 2020 Regional 
Transportation (RTP) project ID 4A07027. The Project also proposes a new intersection of Commerce Way 
at the extension Van Buren Street.  

The City of Grand Terrace plans to complete the extension of Commerce Way from 1,000 feet west of 
Michigan Avenue to Van Buren Street. This would include a new intersection at Commerce Way at the 
extension of De Berry Street. This roadway extension project is assumed to happen concurrently with the 
Project. Due to planning limitations, the City cannot guarantee that the construction of Commerce Way 
from 1,000 feet west of Michigan Avenue to Van Buren Street will occur by Project Opening Year (2024). A 
scenario in which this section of Commerce Way is not completed concurrent with the Project is provided 
for informational purposes as Chapter 11. 

Study Area 

Fehr & Peers utilized the Project trip generation and trip distribution, which are discussed in detail in 
Chapter 5, to determine the appropriate study intersections. Consistent with San Bernardino County 
Transportation Authority (SBCTA) Congestion Management Program (CMP), any intersection at which peak 
hour turning movement volumes are forecast to increase by at least 50 trips due to the addition of Project 
traffic was selected as a study intersection. The City of Grand Terrace approved the study area intersections 
in April 2021. The Project's study intersections are listed below along with their corresponding jurisdictions 
and are shown in Figure 2-3:  

1. South La Cadena Drive at Barton Road (Cities of Grand Terrace/Colton) 
2. I-215 Southbound Ramps/La Crosse Avenue at Barton Road (City of Grand Terrace/Caltrans) 
3. I-215 Northbound Ramps at Barton Road (City of Grand Terrace/Caltrans)  
4. Vivienda Avenue/Commerce Way at Barton Road (City of Grand Terrace) 
5. Mount Vernon Avenue at Barton Road (City of Grand Terrace) 
6. Michigan Street at Commerce Way (City of Grand Terrace) 
7. Michigan Street at De Berry Street (City of Grand Terrace) 
8. Mount Vernon Avenue at De Berry Street (City of Grand Terrace) 
9. Michigan Street at Van Buren Street (City of Grand Terrace) 
10. South Iowa Avenue at I-215 Southbound Off-Ramp (City of Colton/Caltrans) 
11. Iowa Avenue at I-215 Northbound Ramps (City of Colton/Caltrans) 
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12. Michigan Street at Pico Street (City of Grand Terrace) 
13. Iowa Avenue at Main Street (Cities of Grand Terrace/Colton and County of Riverside) 
14. Taylor Street/Commerce Way at Main Street (City of Grand Terrace/County of Riverside) 
15. Titan Way/Sanrive Avenue at Main Street (City of Grand Terrace/County of Riverside) 
16. Grand Terrace High School Driveway at Main Street (City of Grand Terrace/County of Riverside) 
17. Michigan Street at Main Street (City of Grand Terrace/County of Riverside) 
18. Stephens Avenue at Center Street (County of Riverside) 
19. West La Cadena Drive at Stephens Avenue/I-215 Southbound Ramps (County of 

Riverside/Caltrans) 
20. East La Cadena Drive at I-215 Northbound Off-Ramp/Highgrove Place (County of 

Riverside/Caltrans)  
21. Highgrove Place at Center Street (County of Riverside) 
22. Iowa Avenue at Center Street (County of Riverside) 
23. Michigan Street at Center Street (County of Riverside) 
24. Mount Vernon Avenue at Center Street (County of Riverside) 

 
The following proposed Project intersections were also evaluated under plus project conditions and are also 
shown in Figure 2-3: 

25. Commerce Way at De Berry Street (City of Grand Terrace) 
26. Commerce Way at Van Buren Street (City of Grand Terrace) 

Analysis Scenarios 

To identify potential project effects on the transportation system. Fehr & Peers analyzed the following 
scenarios: 

• Existing (2022) Conditions: Existing traffic volumes and lane geometries were used to evaluate 
Existing (2022) Conditions. Traffic volumes for this scenario were collected during April 2022. 

• Opening Year (2024) No Project Conditions: Opening Year (2024) Conditions were evaluated using 
ambient growth rates and traffic estimated from pending and approved development projects 
assumed to be completed by 2024.  

• Opening Year (2024) Plus Project Phase One Conditions: Project traffic associated with Phase One, 
Residential Only, were added to the Opening Year (2024) traffic volumes to evaluate Opening Year 
(2024) Plus Project Phase One conditions. Part of this traffic assignment involved redistribution of 
traffic due to the proposed alignment of Commerce Way. 

• Cumulative Year (2040) No Project Conditions: Cumulative Year (2040) Conditions were evaluated 
using the cumulative forecasts developed for the study area, using the travel demand model 
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(SBTAM) and cumulative information including pending and approved development projects and 
funded improvements in the study area. 

• Cumulative Year (2040) Plus Project Phase One Conditions: Project traffic associated with Phase 
One, Residential Only, were added to the Cumulative (2040) traffic volumes to evaluate Cumulative 
Year (2040) Plus Project Phase One conditions. 

• Cumulative Year (2040) Plus Project Phase Two Conditions: Project traffic associated with Phase 
Two, Full Build Out, were added to the Cumulative (2040) traffic volumes to evaluate Cumulative 
Year (2040) Plus Project Phase Two conditions. 

The LOS analysis was performed during typical weekday AM and PM peak hour conditions as the Project is 
anticipated to generate the most traffic during these times and these peak hours are consistent with the 
greatest levels of congestion in the study area and therefore represents the worst-case condition. The retail 
use on the weekend is likely larger than weekday. Therefore, the peak hour analysis will capture any 
transportation related deficiencies. 
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Report Organization 

This report is divided into 12 chapters as described below: 

• Chapter 1 – Executive Summary details the high-level conclusions of the analysis. 

• Chapter 2 – Introduction discusses the project description, study area, analysis scenarios, and 
purpose and organization of the report. 

• Chapter 3 – Analysis Methodology – describes the criteria used to analyze Level of Service (LOS), 
Turn-Pocket Queuing, and future forecasting. 

• Chapter 4 – Existing Conditions describes the transportation system in the project vicinity, 
including the surrounding roadway network, morning and evening peak period intersection turning 
movement volumes, and existing bicycle, pedestrian, and transit facilities. 

• Chapter 5 – Project Characteristics presents relevant project information, such as the project 
components and project trip generation, distribution, and assignment. 

• Chapter 6 – Opening Year (2024) Analysis describes the LOS results for Opening Year (2024) 
analysis scenarios. 

• Chapter 7 – Cumulative Year (2040) Analysis describes the LOS results for Cumulative Year (2040) 
analysis scenarios. 

• Chapter 8 – I-215 Ramp Queueing Analysis describes the ramp queueing assessment performed 
at I-215 off-ramps. 

• Chapter 9 – Improvements describes identified infrastructure improvements that would bring 
intersection operations to acceptable conditions. 

• Chapter 10 – Alternative Project Description Discussion presents a qualitative review of a major 
retailer alternative. 

• Chapter 11 – Alternative Opening Year Plus Project Phase One Study Scenario presents a 
quantitative review of an Opening Year Plus Project Phase One scenario which does not include the 
Commerce Way extension from Michigan Street to Van Buren Street.  
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3. Analysis Methodology 

This chapter discusses the analysis methodology and assumptions used to evaluate the Project. The 
evaluation criteria and forecasting methodology was approved by the City of Grand Terrace in April 2021 
and the Approved Transportation Impact Analysis Methodologies and Assumptions Memorandum is 
provided in Appendix A. 

Level of Service Criteria 

Intersection operating conditions in the study area were evaluated using the Highway Capacity Manual 
(HCM) 6th Edition Transportation Research Board (TRB) methodology, which is considered the state-of-the-
practice methodology for evaluating intersection operations and is consistent with the City of Grand 
Terrace, City of Colton, SBCTA CMP, Riverside CMP and Caltrans requirements. 

The HCM 6th Edition Methodology estimates a quantitative delay at intersections. After the quantitative 
delay estimates are complete, the methodology assigns a qualitative letter grade that represents the 
operations of the intersection. These grades range from level of service (LOS) A (minimal delay) to LOS F 
(excessive congestion). LOS E represents at-capacity operations. Descriptions of the LOS letter grades for 
signalized and unsignalized intersections are provided in Table 3-1. 
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Table 3-1 
Intersection LOS Criteria 

Level of 
Service Description 

Signalized 
Delay 

(Seconds) 

Unsignalized 
Delay 

(Seconds) 

A Operations with very low delay occurring with favorable progression 
and/or short cycle length. < 10.0 < 10.0 

B Operations with low delay occurring with good progression and/or 
short cycle lengths. > 10.0 to 20.0 >10.0 to 15.0 

C Operations with average delays resulting from fair progression and/or 
longer cycle lengths. Individual cycle failures begin to appear. > 20.0 to 35.0 >15.0 to 25.0 

D 
Operations with longer delays due to a combination of unfavorable 
progression, long cycle lengths, or high V/C ratios. Many vehicles stop 
and individual cycle failures are noticeable. 

> 35.0 to 55.0 >25.0 to 35.0 

E 
Operations with high delay values indicating poor progression, long 
cycle lengths, and high V/C ratios. Individual cycle failures are frequent 
occurrences. 

> 55.0 to 80.0 >35.0 to 50.0 

F Operation with delays unacceptable to most drivers occurring due to 
over saturation, poor progression, or very long cycle lengths. > 80.0 >50.0 

Source: Highway Capacity Manual 7th Edition (Transportation Research Board, 2021). 

Stop-controlled and signalized intersections were analyzed using Synchro 11 software and roundabouts 
were analyzed using Sidra Version 7 software. The following factors were applied in the intersection analysis 
per the requirements of the San Bernardino County Congestion Management Program (CMP), as directed 
by the City of Grand Terrace staff: 

• Peak Hour Factor (PHF) was based on traffic counts collected in the field for all Existing and Opening 
Year Analyses  

• A PHF of 0.95 was used for the Future Year Analyses 
• Heavy vehicle percentage was set to 2% for all analysis scenarios  
• For Existing Scenarios, saturated flow rates were set to:  

o Exclusive thru: 1,800 vehicles per hour green per lane (vphgpl) 
o Exclusive left: 1,700 vphgpl 
o Exclusive right: 1,800 vphgpl 
o Exclusive double left: 1,600 vphgpl 

• For Future Scenarios, saturated flow rates were set to: 
o Exclusive thru: 1,900 vphgpl  
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o Exclusive left: 1,800 vphgpl  
o Exclusive right: 1,900 vphgpl  
o Exclusive double right: 1,800 vphgpl  
o Exclusive double left: 1,700 vphgpl 

• Defacto right-turn lanes were assumed at through-right lanes that are at least 18’ wide and provide 
at least 100’ of storage capacity. The following intersections assume defacto right-turn lanes: 

o Michigan Street at De Berry Street (Intersection 7) 
 Assumed on all approaches 

o Iowa Avenue at I-215 Northbound Ramps (Intersection 11) 
 Assumed on the southbound approach 

o Stephens Avenue at Center Street (Intersection 18) 
 Assumed on the westbound approach 

o W La Cadena Drive at Stephens Ave/I-215 Southbound Ramps (Intersection 19) 
 Assumed on the northbound and southbound approach 

o Highgrove Place at Center Street (Intersection 21) 
 Assumed on the eastbound approach  

o Michigan Avenue at Center Street (Intersection 23) 
 Assumed on the northbound and southbound approaches 

 
The defacto right-turn lanes are identified on all figures showing lane configurations for the analysis 
scenarios. The lane configuration figures are provided under each section of the report that corresponds to 
an analysis scenario. 
 

Level of Service (LOS) Standards  

Minimum acceptable Level of Service (LOS) criteria consistent with the City of Grand Terrace, SBCTA CMP, 
County of Riverside, Riverside CMP and Caltrans Guidelines were applied for this Project.  

• City of Grand Terrace – The City has adopted LOS “D” as the minimum acceptable standard for 
intersections.  

• City of Colton – The City has adopted LOS “D” as the minimum acceptable standard for 
intersections.  

• County of Riverside – The City has adopted LOS “D” as the minimum acceptable standard for 
intersections in the Highgrove area.  
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• SBCTA CMP – SBCTA, as the congestion management agency, has set LOS “E” as the minimum 
acceptable threshold for CMP facilities. For this study, the more stringent City of Colton LOS “D” 
criteria was applied to intersections. 

• Riverside CMP – The Riverside County Transportation Commission (RCTC), as the congestion 
management agency, has set LOS “E” as the minimum acceptable standard for CMP facilities. For 
this study, the more stringent City of grand Terrace or County of Riverside LOS “D” criteria was 
applied to intersections. 

• Caltrans – Caltrans no longer defines acceptable LOS standards with their latest adoption of the 
Vehicle Miles Traveled-Focused Transportation Impact Study Guide (TISG), May 2020. This study 
assumes City of Grand Terrace or County of Riverside LOS “D” minimum acceptable standard at 
Caltrans locations. 

Freeway Off-Ramp Queuing Methodology 

Storage capacities for all I-215 northbound and southbound off-ramps in the study area were evaluated 
using HCM 6 methodologies. Storage capacities were compared against 95th percentile queue estimates 
using the Synchro 11 software. Freeway off-ramp movements where the 95th percentile queue exceeded 
the existing storage capacity were considered inadequate and, if needed, feasible improvements were 
recommended to improve the deficiency.  

Future Forecasting 

The San Bernardino County Transportation Analysis Model (SBTAM) was used to develop forecasts in the 
study area. SBTAM is the San Bernardino County model that is based off the Southern California Association 
of Governments (SCAG) regional travel demand model (which is utilized for the 2016 SCAG Regional 
Transportation Plan [RTP] and forecasts traffic volumes on roadway segments for the entire six-county SCAG 
region). The SCAG model was refined to provide additional detail for San Bernardino County and was 
calibrated for use in San Bernardino County by ensuring that the model is able to replicate existing traffic 
volumes on County roadways after refinement.  SBTAM is considered the most appropriate tool for testing 
changes in land use and roadway network in San Bernardino County.  

Fehr & Peers used SBTAM 2016 Base Year scenario and 2040 Future Year scenario for traffic forecasting, 
each with land use and roadway network assumptions for the given year. The Base Year and Future Year 
models are able to produce link and intersection volume forecasts. National Cooperative Highway Research 
Program (NCHRP) Report 765 prescribes a variety of methods to developing intersection turning movement 
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volume forecasts from travel demand model outputs. For typical applications, the Base Year and Future Year 
model outputs are compared to one another and are used in conjunction with baseline traffic counts to 
develop future traffic forecasts. In this study, the absolute difference between the Base Year and Future Year 
model outputs were used to interpolate the 2040 volume forecasts. This method, known as the difference 
method, is a state of the practice approach consistent with NCHRP Report 765. 
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4. Existing Year (2022) Conditions 

This chapter summarizes the Existing Year (2022) Conditions in the project study area to document the 
existing conditions against which the Project will be assessed. 

Existing Roadway Facilities 

Regional Roads 

• Interstate 215 Freeway (I-215): I-215 passes through the western portion of the City of Grand 
Terrace in a general north/south direction. I-215 borders the Project site on its northwesterly side. 
It is an eight-lane divided freeway near the Project with three general purpose lanes and a high-
occupancy vehicle (HOV) lane in each direction. South of the study area, I-215 becomes SR-91 
where it intersects with SR-60. 

• Interstate 10 Freeway (I-10): I-10 is an extensive Interstate Highway that extends from the from 
the Pacific Ocean at California State Route 1 (Pacific Coast Highway) in Santa Monica, California, 
to I-95 in Jacksonville, Florida. In the vicinity of the Project, it provides four-lanes in each direction.  

• State Road 60 (SR-60): SR-60 provides an east-west regional access to the Project site and runs 
roughly parallel to I-10. In the vicinity of the Project, SR-60 varies between three and four lanes with 
an HOV lane in each direction.  

Local Access Road 

• De Berry Street: De Berry Street is a two-lane facility that provides an east-west access to the 
Project site. The City of Grand Terrace General Plan (2010) classifies De Berry Street as a two-lane 
Collector Street between the western city limit near I-215 and Observation Street. The posted speed 
is 35 mph. 

• Michigan Street: Michigan Street is a two-lane facility that provides a north-south access near the 
Project site. The Grand Terrace General Plan classifies Michigan Street as a four-lane Secondary 
Highway between Commerce Way and Van Buren Street and a two-lane Collector Street between 
Van Buren Street and Main Street. The posted speed is 35 mph.  

• Van Buren Street: Van Buren Street is a two-lane facility that provides an east-west access near 
the Project site. The Grand Terrace General Plan classifies Van Buren Street as a two-lane Collector 
Street between the western city limit near I-215 and Observation Street. The posted speed is 25 
mph.  

https://en.wikipedia.org/wiki/Pacific_Ocean
https://en.wikipedia.org/wiki/California_State_Route_1
https://en.wikipedia.org/wiki/Santa_Monica,_California
https://en.wikipedia.org/wiki/Interstate_95
https://en.wikipedia.org/wiki/Jacksonville,_Florida
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• Pico Street: Pico Street is a two-lane facility that provides an east-west access near the Project site. 
The Grand Terrace General Plan classifies Pico Street as a two-lane Collector Street between 
Commerce Way and Oriole Avenue. The posted speed is 25 mph.  

• Main Street: Main Street is a two-lane facility that provides an east-west access near the Project 
site. The street widens on the westbound side into two-lanes near the Grand Terrace High School. 
The Grand Terrace General Plan classifies Main Street as a four-lane Secondary Highway between 
the western city limit near I-215 and Mount Vernon Avenue and a two-lane Collector Street between 
Mount Vernon Avenue and Oriole Avenue. There is a bike lane on the westbound approach between 
Michigan Street and Mount Vernon Avenue. The posted speed is 40 mph. 

• Barton Road: Barton Road is a four-lane facility that provides an east-west access near the Project 
site. The Grand Terrace General Plan classifies Barton Road as a four-lane Major Highway between 
La Cadena Drive and the east city limits. The posted speed varies between 40 mph and 45 mph. 

• Taylor Street: Taylor Street is a two-lane facility that will provides a north-south access near the 
Project site but currently dead ends north of Grand Terrace High School. The Grand Terrace General 
Plan assumes Taylor Street will be an extension of Commerce Way, which classified as a four-lane 
Secondary Highway. There is no posted speed limit and so a prima facie speed limit of 25 mph 
applies.  

• Commerce Way: Commerce Way is a two-lane facility that will provide direct access to the Project 
site. It currently terminates west of Michigan Street just north of De Berry Street but is planned to 
connect to Taylor Street. The Grand Terrace General Plan classifies Commerce Way as a four-lane 
Secondary Highway. There is no posted speed limit and so a prima facie speed limit of 25 mph 
applies. 

• La Cadena Drive: La Cadena Drive is a four-lane facility that provides north-south access near the 
Project site. The street narrows to a two-lane facility just north of Main Street. The Grand Terrace 
General Plan classifies La Cadena Drive as a Divided Major Highway with 120’ Right-of-way from 
the northern city limits (north of Barton Road) to the southern city limits (Main Street). The City of 
Riverside General Plan (Riverside General Plan 2025, 2018) classifies La Cadena Drive south of Main 
Street as a two-lane collector. The posted speed limit is 45 mph.   

• La Crosse Ave: La Crosse Avenue is a two-lane facility that provides north-south access near the 
Project site. La Crosse Avenue connects De Berry Street and Barton Road on the west side of I-215. 
There is no posted speed limit and so a prima facie speed limit of 25 mph applies. 

• Center Street: Center Street is a four-lane facility that provides east-west access near the Project 
site. The street is under the City of Riverside’s jurisdiction and narrows to a two-lane facility west of 
Iowa Avenue and east of Mount Vernon Avenue. The City of Riverside General Plan classifies Center 
Street as four-lane arterial from Orange Street in the west to Mount Vernon Avenue in the East. The 
posted speed limit is 40 mph. 

• Mount Vernon Avenue: Near the study area, Mount Vernon Avenue is a four-lane facility that 
provides north-south access near the Project site. The City of Grand Terrace General Plan classifies 
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Mt Vernon Avenue as a four-lane Secondary Highway between the northern city limits and Main 
Street. The posted speed is 40 mph.  

• Iowa Avenue: Near the study area, Iowa Avenue is under the Cities of Riverside and Colton, and 
the County of Riverside’s jurisdiction. It is a four-lane facility that provides north-south access near 
the Project site. The City of Riverside General Plan classifies Iowa Avenue as a four-lane arterial from 
Center Street to the City of Riverside’s northern city limits and a six-lane arterial south of Center 
Street. The City of Colton’s General Plan classifies the roadway as a four-lane facility from the City 
of Colton’s southern city limits to La Cadena Drive. The posted speed is 45 mph.  

Bicycle Facilities 

According to the City of Grand Terrace Active Transportation Plan, the existing bicycle facility network is 
comprised of bike lanes (Class II) and shared bike routes (Class III), making up 3.6 miles of existing bikeways. 
The California Manual on Uniform Traffic Control Devices (CA MUTCD) also permits Class I and Class IV 
facilities. These facilities are described below. 

Class I Bikeways (Bike Paths) 

Class I bicycle facilities are bicycle trails or paths that are off-street and separated from automobiles. They 
are a minimum of eight feet in width for two-way travel and include bike lane signage and designated street 
crossings where needed. A Class I Bike Path may parallel a roadway (within the parkway) or may be a 
completely separate right-of-way that meanders through a neighborhood or along a flood control channel 
or utility right-of-way.  

 

  



 
Grand Terrance Specific Plan Transportation Impact Study 

November 2022 
  

 27 
 

Class II Bikeways (Bike Lanes) 

Class II bicycle facilities are striped lanes that provide bike travel and can be either located next to a curb or 
parking lane. If located next to a curb, a minimum width of five feet is recommended. However, a bike lane 
adjacent to a parking lane can be four feet in width. Bike lanes are exclusively for the use of bicycles and 
include bike lane signage, special lane lines, and pavement markings.  

 

Class III Bikeways (Bike Routes) 

Class III Bikeways are streets providing for shared use by motor vehicles and bicyclists. While bicyclists have 
no exclusive use or priority, signage both by the side of the street and stenciled on the roadway surface 
alerts motorists to bicyclists sharing the roadway space and denotes that the street is an official bike route.  
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Class IV Bikeways (Cycle Tracks) 

Class IV bicycle facilities, sometimes called cycle tracks or separated bikeways, provide a right-of-way 
designated exclusively for bicycle travel adjacent to a roadway and are protected from vehicular traffic via 
separations (e.g. grade separation, flexible posts, inflexible physical barriers, on-street parking). California 
Assembly Bill 1193 (AB 1193) legalized and established design standards for Class IV bikeways in 2015.  

 

 

 

 

Existing and Planned Bicycle Facilities 

Although the majority of the existing bicycle facilities in the study area are Class II facilities, there is an 
existing Class III bikeway facility located on Barton Road between Commerce Way and Mount Vernon 
Avenue. The existing Class II bikeway facilities in the study area are located on the following roadway 
segments: 

• Intermittently on the north and south side of Barton Road between the western city boundary and 
Commerce Way 

• The north and south side of Barton Road east of Mount Vernon Avenue 
• The east and west side of Mount Vernon Avenue between Barton Road and Main Street 
• The west and east side of Commerce Way between Barton Road and Michigan Street 
• Intermittently on the north side of Main Street between the western city boundary and Mount 

Vernon Avenue 

The City of Grand Terrace General Plan and Active Transportation Plan (Grand Terrace Active Transportation 
Plan, 2018) propose bicycle facilities on the following roadway segments: 

• Michigan Street between Commerce Way and Main Street (Class II) 
• The extension of Commerce Way between Michigan Street and Main Street (Class II) 
• The Gage Canal between Main Street and the northern boundary of the study area (Class I) 

Figure 4-1 shows existing and planned bicycle facilities as presented in the City of Grand Terrace Active 
Transportation Plan. 



Figure 4-1 

Existing and Planned Bicycle Facilities

Source: Grand Terrace Active Transportation Plan, Figure 4-1 (2018)



 
Grand Terrance Specific Plan Transportation Impact Study 

November 2022 
  

 30 
 

Pedestrian Facilities 

Pedestrian facilities include crosswalks, pedestrian signals, sidewalks, and multi-use trails. At existing 
signalized intersections, adjacent to the Project, crosswalks and pedestrian push-button actuated signals 
are provided. At existing unsignalized intersections, adjacent to the Project, crosswalks are generally 
provided, except along Main Street. Main Street consists of mostly side-street stop-controlled intersections 
and offers limited north-south crossings except near Grand Terrace High School. There are no existing multi-
use trails in the area, but as documented in the previous section, the Grand Terrace Active Transportation 
Plan does state that a Multi-use Path with a Class I bikeway is planned from Main Street, east of Michigan 
Street, to the north of the Project study area. 

The Grand Terrace Active Transportation Plan concluded that 36% of the city consisted of roadways that 
were missing sidewalk. The only major roadway segment adjacent to the Project that does not provide 
continuous sidewalk on one or both sides is Michigan Street south of Commerce Way to Pico Street. 
Sidewalk is provided intermittently along the segment on one or both sides of the street. 

The following roadway segments are adjacent to the Project and do provide continuous sidewalk: 

• Barton Road east of Grand Terrace Road 
• The existing extent of Commerce Way south of Barton Road 
• De Berry Street west of Michigan Street 
• Van Buren Street west of Michigan Street 
• Michigan Street South of Pico Street 
• Center Street 
• Main Street east of Taylor Street 

According to the Grand Terrace Active Transportation Plan, the extension of Commerce Way is classified as 
a Capital Improvement Plan (CIP) project. Commerce Way will be constructed with pedestrian facilities 
resulting in a well-connected sidewalk network surrounding the Project. The Project also proposes sidewalks 
along De Berry Street and Van Buren Street within the Project limits. Pedestrians will be able to access the 
Project and other nearby land uses or facilities such as schools, grocery stores, and bus stops. 

Transit Facilities 

Transit service in the study area is offered by OmniTrans and Riverside Transit Authority (RTA). Detailed 
route information is provided in Appendix G. 
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OmniTrans 

OmniTrans operates public transit services throughout the San Bernardino urban area and provides the 
following route in the study area, which travels along Barton Road: 

Route 305 (San Bernardino – Waterman – Grand Terrace) Route 305 runs weekdays between 
approximately 5:40 AM and 9:40 PM with headways of exactly 60 minutes. On the weekends, Route 305 
stats at 6:55 AM and terminates service at 7:55 PM on Saturdays and 6:50 PM on Sundays. Route 305 
continues to operate with 60-minute headways on the weekend. The closest bus stop is located east of 
Intersection four, Vivienda Avenue/Commerce Way at Barton Road, on the south side of Barton Road. 

Riverside Transit Agency (RTA) 

RTA operates local and regional transit services throughout western Riverside County and provides the 
following route in the study area along Center Street: 

Route 14 (Galleria at Tyler – Downtown Riverside – Loma Linda VA Hospital) Route 14 runs weekdays 
between approximately 8:00 AM and 5:40 PM with headways varying between 60 and 70 minutes. On the 
weekends, Route 14 runs between 8:20 AM and 5:40 PM and operates with headways varying between 55 
and 65 minutes. The closest bus stop is located at the northwest corner of Intersection 23, Michigan Street 
at Center Street. 

Existing Traffic Counts 

Traffic counts were collected in April 2022 during the AM peak period (7:00-9:00AM) and PM peak period 
(4:00-6:00PM) at the 24 existing study intersections listed in Chapter 2. Counts were collected during fair 
weather, while school was in session, during a typical (non-holiday) Thursday. The turning movements 
counts are provided in Appendix B. Existing (2022) traffic volumes and lane configurations are presented 
in Figure 4-2, along with traffic control. 

  



Figure 4-2
Existing Year (2022) Baseline Conditions

Peak Hour Traffic Volumes and Lane Configurations

4
5

6
 (

7
2

1)
1

2
7

 (
1

4
2)

9
9

8
 (

1
,0

12
)

2
1

0
 (

3
2

3)

209 (258)
188 (232)

1. S La Cadena Dr/Barton Rd

1
 (

7
)

3
 (

1
4

)
2

0
 (

3
7

)21 (18)
337 (489)

10 (7)

6
5

 (
1

3
1

)
2

7
 (

1
2

)
2

2
8

 (
4

8
6)

395 (353)
337 (362)
35 (15)

2. I-215 SB Ramps/Barton Rd

4
0

 (
4

2
)

4
 (

0
)

3
1

4
 (

4
1

5)67 (126)
518 (886)

338 (222)
727 (688)

3. I-215 NB On/I-215 NB Off/Barton Rd

4
0

2
 (

2
7

0)
9

0
 (

2
1

)
7

9
 (

7
2

)112 (51)
414 (865)
274 (342)

1
0

2
 (

9
)

6
5

 (
1

1
)

6
6

 (
1

2
)

17 (12)
537 (631)
87 (102)

4. Vivienda Ave/Barton Rd/Commerce Way/Barton Rd

1
5

8
 (

1
3

3)
4

3
5

 (
2

4
9)

3
4

1
 (

3
0

6)

108 (171)
302 (504)
157 (217)

8
5

 (
8

8
)

2
4

3
 (

1
6

7
)

2
6

 (
4

2
)

39 (43)
349 (484)
300 (374)

5. Mt Vernon Ave/Barton Rd

5
 (

7
)

5
6

9
 (

3
2

4)10 (17)
2 (5)

24 (30)
411 (479)

6. Michigan St/Commerce Way/Commerce Way/Barton Rd

3
 (

2
)

3
7

6
 (

2
5

3)
3

0
 (

2
1

)10 (7)
2 (4)
2 (1)

6
 (

5
)

3
6

5
 (

3
7

3
)

5
9

 (
9

3
)

190 (73)
2 (3)
48 (18)

7. Michigan St/De Berry St

3
4

 (
1

6
)

7
7

0
 (

5
8

4)
3

5
 (

2
6

)53 (46)
28 (21)
12 (10)

3
9

 (
5

0
)

5
9

0
 (

6
5

0
)

1
2

7
 (

5
7

)

117 (45)
59 (7)
30 (12)

8. Mt Vernon Ave/De Berry St

S
 L

a 
C

ad
en

a 
D

r

Barton Rd

I-
21

5 
N

B
 O

n
I-

21
5 

N
B

 O
ff

Barton Rd

V
iv

ie
nd

a 
A

ve
B

ar
to

n 
R

d/
C

om
m

er
ce

 W
ay

Barton Rd

M
t V

er
no

n 
A

ve

Commerce Way Commerce Way/Barton Rd De Berry St

M
ic

hi
ga

n 
S

t

De Berry St

M
t V

er
no

n 
A

ve

6
 (

3
)

3
0

6
 (

1
8

6)
2

1
 (

2
7

)11 (37)
2 (7)

5 (11)

5
1

 (
9

)
2

8
7

 (
2

9
9

)
4

5
 (

5
9

)

70 (24)
14 (3)
87 (17)

9. Michigan St/Van Buren St

Van Buren St

M
ic

hi
ga

n 
S

t

4
8

5
 (

6
3

5)22 (47)
471 (454)

4
1

0
 (

4
1

7
)

10. S Iowa Ave/I-215 SB Off Ramp

I-215 SB Off Ramp

S
 Io

w
a 

A
ve

253 (281)
490 (563)

8
0

8
 (

7
8

0)
7

3
 (

9
1

)

232 (354)
16 (15)

11. S Iowa Ave/S Iowa St/I-215 NB Ramps

6
 (

2
8

)
2

6
0

 (
1

6
9)

1
5

 (
2

1
)26 (13)

4 (13)
8 (10)

1
4

 (
6

0
)

3
5

8
 (

2
1

6)
1

3
 (

5
1

)

43 (33)
5 (42)
48 (9)

12. Michigan St/Pico St

4
5

4
 (

6
5

3)
8

6
 (

2
1

6
)

6
2

2
 (

7
2

2)
2

0
6

 (
1

0
6)

262 (170)
123 (83)

13. Iowa Ave/Main St

4 (0)
272 (271)

3
 (

0
)

2
 (

0
)

1 (0)
385 (164)

14. Taylor Ave/W Main St

1
6

 (
1

6
)

1
 (

0
)

4
 (

4
)24 (87)

239 (169)
11 (15)

2
6

 (
6

8
)

1
 (

2
)

5
 (

8
0

)

17 (113)
344 (80)
13 (7)

15. Titan Way/Sanrive Ave/W Main St

S Iowa St I-215 NB Ramps

S
 Io

w
a 

A
ve

Io
w

a 
A

ve

W Main St

T
ay

lo
r A

ve

W Main St

T
ita

n 
W

ay
S

an
ri

ve
 A

ve

86 (4)
162 (232)

9
5

 (
7

)
2

1
2

 (
1

0
)

7 (1)
351 (154)

16. HS Driveway/W Main St

5
8 

(8
)

1
1

8
 (

9
5

)
4

6
 (

2
0

)118 (117)
228 (118)

28 (10)

3
2

3
 (

9
2

)
7

2
 (

1
2

5
)

1
0

 (
2

7
)

19 (21)
264 (66)
7 (9)

17. Michigan St/W Main St

7
3

 (
8

4
)

2
 (

3
)

8
0

 (
6

5
)0 (4)

137 (239)
55 (118)

2
 (

1
)

8
 (

7
)

8
 (

0
) 5 (5)

173 (156)
341 (225)

18. Stephens Ave/Center St

3
4

 (
2

8
)

7
7

 (
1

8
1

)
2

0
 (

1
0

)22 (66)
311 (229)

54 (54)

5
2

 (
4

9
)

2
3

4
 (

2
3

8)
1

2
7

 (
1

0
3)

7 (1)
57 (55)
28 (49)

19. W La Cadena Dr/Stephens Ave/I-215 SB Ramps

3
4

 (
6

3
)

3
6

 (
5

0
)33 (47)

168 (244)
28 (20)

1
2

3
 (

1
1

7
)

2
 (

7
)

2 (9)
27 (23)

20. E La Cadena Dr/I-215 NB Off-Ramp/Highgrove Pl

W Main St

H
S

 D
ri

ve
w

ay

Center St

S
te

ph
en

s 
A

ve

Stephens Ave I-215 SB Ramps

W
 L

a 
C

ad
en

a 
D

r

I-215 NB Off-Ramp Highgrove Pl

E
 L

a 
C

ad
en

a 
D

r

Pico St

M
ic

hi
ga

n 
S

t

W Main St

M
ic

hi
ga

n 
S

t

Barton Rd

STOP

S
TO

P

S
TO

P

STOP

STOP

STOP

S
T

O
P

STOP

STOP

STOP

S
TO

P

STOP

STOP

S
TO

P

S
TO

P

STOP

STOP

STOP

STOP

STOP

S
TO

P

S
TO

P

STOP

STOP

S
TO

P

S
TO

P

ccf

acc af

db
e

b
e

aefacc

cc
f

aaefaccf

ae ac
e

aceace

ace aa
ce

affce

ab
c

bfb
f

bf b
f

aceae

ace ae

dd

d d

caf

c

ac

af e

dd

d d

cf

ac af

b

g e

dae

d ac
f

ac

af cc
f

aeacf

ae ae

d

b
f

d

bfd

bf b
f

eb
f

b af

ac
f

STOP

Lane Configuration 
Defacto Right-turn Lane
Roundabout
Stop Sign 

Signalized
bf

CENTER ST

Pico
Park

Richard
Rollins
Park

Gwen
Karger
Park

BN
SF

VAN BUREN ST

DE BERRY ST

LA
 C

AD
EN

A 
D

R

MAIN ST

M
T 

V
ER

N
O

N
 A

V
E

LA CRO
SSE AVE

LA
 C

AD
EN

A 
D

R
BARTON RD

M
IC

H
IG

A
N

 A
V

E

IO
W

A
 A

V

CENTER ST

LA
 C

A
D

EN
A

 D
R

 3 2
 1

5

7

9

11 12

10

13 14 17

18

19 20
21 22 23 24

8

4

6

25

26

215

PICO ST

IOWA A
VE

CO
MMER

CE
 W

AY

TA
YL

OR
 ST

TIT
AN

 W
AY

15 16

TANGER ST
GRAND TERRACE
HS DWY

b
f

f



Figure 4-2
Existing Year (2022) Baseline Conditions

Peak Hour Traffic Volumes and Lane Configurations
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Existing (2022) Intersection Operations 

Existing lane configurations and traffic volumes were used to evaluate operations at the study intersections 
under peak hour conditions. Signal timing data was obtained for all signalized intersections from the 
corresponding jurisdiction. Intersection operation analysis results are presented in Table 4-1 and detailed 
intersection LOS worksheets are provided in Appendix C. As shown in Table 4-1, the following intersections 
operate below acceptable standards: 

1. South La Cadena Drive at Barton Road 
7. Michigan Street at De Berry Street 
17. Michigan Street at West Main Street  

Table 4-1 
Existing (2022) Conditions Intersection LOS  

Intersection Traffic 
Control 

Peak 
Hour 

Delay 
(sec/veh) 

LOS 

1.     S. La Cadena Dr at Barton Rd3 Signalized 
AM 27 C  
PM 63 E  

2.     I-215 SB Ramps/La Crosse Ave at Barton Rd Roundabout 
AM 6 A 
PM 6 A 

3.     I-215 NB Ramps at Barton Rd Signalized 
AM 9 A  
PM 9 A  

4.     Vivienda Ave/Commerce Way at Barton Rd Signalized 
AM 22 C  
PM 15 B  

5.     Mt Vernon Ave at Barton Rd Signalized AM 38 D  
PM 33 C  

6.     Michigan St at Commerce Way3 AWSC 
AM 12 B  
PM 11 B  

7.     Michigan St at De Berry St AWSC AM 36 E  
PM 15 C  

8.     Mt Vernon Ave at De Berry St Signalized 
AM 15 B  
PM 8 A  

9.   Michigan St at Van Buren St AWSC 
AM 20 C  
PM 10 B  

10.   S. Iowa Ave at I-215 SB Off-Ramp Signalized 
AM 16 B  
PM 12 B  

11.   Iowa Ave at I-215 NB Ramps Signalized 
AM 26 C  
PM 28 C  

12.   Michigan St at Pico St AWSC 
AM 23 C  
PM 10 B  

13.   Iowa Ave at Main St Signalized 
AM 22 C  
PM 16 B  
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Table 4-1 
Existing (2022) Conditions Intersection LOS  

Intersection Traffic 
Control 

Peak 
Hour 

Delay 
(sec/veh) 

LOS 

14.   Taylor St at Main St TWSC 
AM 16 C 
PM 0 A 

15.   Titan Way/Sanrive Ave at Main St TWSC 
AM 23 C 
PM 15 B 

16.   Grand Terrace High School Driveway at Main St Signalized 
AM 17 B  
PM 9 A  

17.   Michigan St at Main St Signalized  
AM 59 E  
PM 22 C  

18.   Stephens Ave at Center St Signalized 
AM 15 B  
PM 15 B  

19.   W. La Cadena Dr at Stephens Ave/I-215 SB Ramps AWSC 
AM 20 C  
PM 21 C  

20.   E. La Cadena Dr at I-215 NB Off-Ramp/Highgrove Pl AWSC 
AM 9 A  
PM 11 B  

21.   Highgrove Pl at Center St TWSC 
AM 19 C 
PM 26 D 

22.   Iowa Ave at Center St Signalized 
AM 24 C  
PM 24 C  

23.   Michigan St at Center St AWSC 
AM 10 A  
PM 9 A  

24.   Mt Vernon Ave at Center St Signalized 
AM 16 B  
PM 14 B  

Notes: 

1. Whole intersection weighted average stopped delay expressed in seconds per vehicle for signalized and all-way 
stop-controlled (AWSC) intersections.  Worst movement delay reported for two-way-stop-controlled (TWSC) 
intersections. 

2. Delay operations were calculated using HCM 6th methodologies, unless stated otherwise. 
3. Due to limitations in the Synchro 11 Software and unique intersection geometries or signal timing, delay operations 

were calculated using HCM 2000 methodologies. 
4. “>120” is reported for highly congested movements where more than 120 seconds is reported. 
5. Bold symbolizes unacceptable LOS. 

Source: Fehr & Peers, 2022 
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5. Project Characteristics 

This chapter provides an overview of the proposed project components and addresses the proposed project 
trip generation, distribution, and assignment characteristics, allowing for an evaluation of project impacts 
on the surrounding roadway network. The amount of traffic associated with each project phase was 
estimated using a three-step process:  

1. Trip Generation – The amount of vehicle traffic entering/exiting the project site was estimated. 

2. Trip Distribution – The direction trips would use to approach and depart the site was projected. 

3. Trip Assignment – Trips were then assigned to specific roadway segments and intersection 
turning movements. 

Project Trip Generation 

Trip generation refers to the process of estimating the amount of vehicular traffic a project would add to 
the surrounding roadway system. Estimates for Phases One and Two were created for the daily condition 
and for the peak one-hour period during the morning (AM) and evening (PM) commute when traffic 
volumes on the adjacent streets are typically the highest.  

Trip generation estimates for Project land uses were estimated using methods published in Trip Generation, 
11th Edition (Institute of Transportation Engineers [ITE], 2021). The following trip generation rates were 
chosen to estimate Phase One and Two land uses: 

• Multi-Family Residential (ITE Code 220) 

• Single-Family Detached Housing (ITE Code 210) 

• Single-Family Attached Housing (ITE Code 215) 

 Shopping Center (>150 KSF) (ITE Code 820) 

 High-Turnover (Sit-Down) Restaurant (ITE Code 932) 

 Fast-Food Restaurant with Drive-Through Window (ITE Code 934) 

 Warehousing (ITE Code 150) 

Table 5-1 and 5-3 summarize trip generation rates used to develop the trip generation estimates for Phase 
One and Two of the Project, which are shown in Table 5-2 and 5-4 respectively. 
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Trip Generation Reductions 

Since Phase One consists of only residential land uses, no trip generation reductions were taken. Phase Two 
is a mixed-use development and thus allows for a reduction in total external vehicle trips. Below are 
summaries of the trip generation reductions that were taken under Phase Two conditions. 

Internalization 

Given the mixed-use nature of Phase Two, it will not generate traffic in a similar manner as to what is 
typically evaluated for most traffic studies. As such, the analysis evaluates the combined effects of the 
phase’s mix of uses, regional location, demographics, and development scale that contribute to a reduction 
in off-site average weekday vehicle “trips” known as internalization, which accounts for trips beginning and 
ending on the project site.   

The Environmental Protection Agency’s (EPA’s) MXD (mixed-used development) methodology was used to 
determine the projected trip internalization for Phase Two. This method more accurately estimates 
internalization of project trips compared to the traditional Institute of Transportation Engineers’ (ITE) 
internalization methodology. The MXD model is more refined for study area because it accounts for various 
attributes, such as density of the site, distance to transit, density of intersections, employment, household 
size, and variables that reduce vehicle trip-making behavior. Given the statistical robustness of the MXD 
method, we believe it is more appropriate for estimating internalization of project trips. Fehr & Peers’ MXD+ 
tool (which incorporates the MXD methodology) was used to develop trip internalization for Phase Two, 
which is shown in Table 5-4. All internalization estimates were assumed to be vehicle trips that travel from 
the Project’s residential land uses to its commercial land. These internalized trips were assumed to use 
Commerce Way and Michigan Avenue and are included in the Phase 2 traffic volumes shown in Figure 5-
2B. Appendix D shows the Fehr & Peers MXD+ tool information used to generate the internalization 
estimates. 

Diverted Link Trips 

A reduction of net new trips on Barton Road, Michigan Street, and Main Street was applied to Phase Two 
project trips based on considerations of pass-by and diverted link trips. The Trip Generation Handbook 3rd 
Edition (ITE, 2017) was referenced for Shopping Center and High-Turnover (Sit-Down) Restaurant pass-by 
trip reductions. The Trip Generation Handbook 3rd Edition identified the weekday PM peak period pass-by 
trip reduction rates for Shopping Center as 34% and High-Turnover (Sit-Down) Restaurant as 43%. Taking 
into consideration the proposed extension of Commerce Way, land use characteristics, and anticipated 
redistribution of traffic, the trip generation estimates assumed that approximately 20% of trips generated 
by these land uses will be diverted link trips from Barton Road, Main Street, and Michigan Street. This trip 
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generation reduction is lower than what is identified in the references and results in a more conservative 
(i.e. a higher external trip generation) estimate than using the reference information outright.  

The Trip Generation Handbook 3rd Edition (ITE, 2017) was also referenced for Fast-Food Restaurant with 
Drive-Through Window. The Trip Generation Handbook 3rd Edition identified the weekday AM and PM peak 
period pass by trip reductions as 49% and 50%. Given the quick turnover typical of these land uses, Fehr & 
Peers assumed that the pass-by reductions published in Trip Generation Handbook 3rd Edition would equal 
the amount of diverted link trips generated by these land uses. Table 5-4 shows the diverted-link trips 
generated by each land use. These trips are included in the Phase 2 traffic volumes shown in Figure 5-2B . 

Trip Generation Estimates 

As presented in Table 5-2, Phase One is expected to generate approximately 5,189 daily net external trips, 
including 339 net external trips (89 inbound/250 outbound) during the AM peak hour, and 432 net external 
trips (267 inbound/165 outbound) during the PM peak hour. As presented in Table 5-4, Phase Two is 
expected to generate approximately 14,559 daily net external trips, including 643 net external trips (278 
inbound/365 outbound) during the AM peak hour, and 982 net external trips (524 inbound/458 outbound) 
during the PM peak hour. Phase Two is estimated to generate 9,370 more daily net external trips than Phase 
One, including 304 more net external trips (189 more inbound/115 more outbound) during the AM peak 
hour and 550 more net external trips (257 more inbound/293 more outbound) during the PM peak hour. 

Project Trip Distribution and Assignment 

Project trip distribution refers to the directions of approach and departure that vehicles would take to access 
and leave the site.  Surrounding land uses, existing roadway network characteristics, historical traffic counts, 
local knowledge of the study area, Census Bureau Longitudinal Employer-Household Dynamics (LEHD) data, 
and professional judgement were used to develop the project trip distribution. The Project’s external trip 
distribution and internal trip distributions for Phases One and Two are presented in Figure 5-1 along with 
the study intersections previously discussed in Chapter 2. The trip generation estimates for the Project were 
applied to the trip distribution to estimate the total trip assignment for each Phase. Figure 5-2A and Figure 
5-2B show the trip assignments for Phase One and Two respectively. The net external project trips are 
representative of the new trips on the roadway network. The internalization trips were applied between the 
proposed uses and utilize Commerce Way, Michigan Street, De Berry Street and Van Buren Street. The 
diverted link trips were tracked from Barton Road and Main Street to the project site. Therefore, the trips at 
the Project site boundary intersections are higher than the net external trips, as shown on Figure 5-2B.  
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Source:  
1. Institute of Transportation Engineers’ (ITE) Trip Generation Manual, 11th Edition, 2021 

 

 

Table 5-2 
Phase One Trip Generation Estimates 

Project 

Land Use 

Daily 

AM Peak Hour PM Peak Hour 

ITE Code Size Unit In Out Total In Out Total 

Multifamily 
Units 

220 – Multifamily 
Housing (Low-rise) 375 Dwelling 

Units 2,528 36 114 150 120 71 191 

Single Family 
Units  

210 – Single-Family 
Detached Housing 160 Dwelling 

Units 1,509 29 83 112 95 55 150 

215 – Single-Family 
Attached Housing 160 Dwelling 

Units 1,152 24 53 77 52 39 91 

Total Project Trips 5,189 89 250 339 267 165 432 

Net External Project Trips 5,189 89 250 339 267 165 432 

Source:  
1. Trip Generation Manual, 11th Edition (ITE, 2021) 

Table 5-1 
Phase One Trip Generation Rates 

Project 

Land Use 

Daily 

AM Peak Hour PM Peak Hour 

ITE Code Unit In Out Total In Out Total 

Multifamily 
Units 

220 – Multifamily 
Housing (Low-rise) Per D.U. 6.74 24% 76% 0.4 63% 37% 0.51 

Single 
Family Units  

210 – Single-Family 
Detached Housing Per D.U. 9.43 26% 74% 0.7 63% 37% 0.94 

215 – Single-Family 
Attached Housing Per D.U. 7.2 31% 69% 0.48 57% 43% 0.57 
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Sources:  
1. Trip Generation Manual, 11th Edition (ITE, 2021) 

 

 
Table 5-3 

Phase Two Trip Generation Rates 

Project 
Land Use 

Daily 

AM Peak Hour PM Peak Hour 

ITE Code Unit In Out Total In Out Total 

Multifamily 
Units 

220 – Multifamily 
Housing (Low-rise) 

Per 
D.U. 6.74 24% 76% 0.4 63% 37% 0.51 

Single-
Family Units 

210 – Single-Family 
Detached Housing 

Per 
D.U. 9.43 26% 74% 0.7 63% 37% 0.94 

215 – Single-Family 
Attached Housing 

Per 
D.U. 7.2 31% 69% 0.48 57% 43% 0.57 

Self-Storage 
Space 

151 – Mini-
Warehouse KSF 1.45 59% 41% 0.09 47% 53% 0.15 

Retail Space 820 Shopping Center 
(>150 KSF) KSF 37.01 62% 38% 0.84 48% 52% 3.4 

Restaurant 
Space 

932 – High Turnover 
(Sit Down) Restaurant KSF 107.2 55% 45% 9.57 61% 39% 9.05 

934 – Fast-Food with 
Drive-Through 
Window 

KSF 467.48 51% 49% 44.61 52% 48% 33.03 
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Notes: 
1. All internalization trips were assumed to be vehicle trips traveling from the Project’s residential land uses to its commercial 

land uses 
Sources:  

1. Trip Generation Manual, 11th Edition (ITE, 2021) 
2. Trip Generation Handbook 3rd Edition (ITE, 2017) 
3. MXD+, Fehr & Peers, 2022 

  

Table 5-4 
Phase Two Trip Generation Estimates 

Project 
Land Use 

Daily 
AM Peak Hour PM Peak Hour 

ITE Code Size Unit In Out Total In Out Total 

Multifamily 
Units 

220 – Multifamily 
Housing (Low-rise) 375 Dwelling 

Units 2,528 36 114 150 120 71 191 

Single-
Family 
Units 

210 – Single-Family 
Detached Housing 160 Dwelling 

Units 1,509 29 83 112 95 55 150 

215 – Single-Family 
Attached Housing 160 Dwelling 

Units 1,152 24 53 77 52 39 91 

Self-
Storage 
Space 

151 – Mini-Warehouse 91.9 KSF 133 5 3 8 7 7 14 

Retail 
Space 

820 Shopping Center 
(>150 KSF) 232.8 KSF 8,616 122 74 196 380 412 792 

Restaurant 
Space 

932 – High Turnover 
(Sit Down) Restaurant 5 KSF 536 26 22 48 27 18 45 

934 – Fast-Food with 
Drive-Through Window 6 KSF 2,805 137 131 268 103 95 198 

Total Project Trips 17,279 379 480 859 784 697 1,481 

Internalization (8.6% Daily, 12.5% AM, 19.4% PM)1 (1,488) (49) (60) (109) (151) (136) (287) 

Diverted Link Trips for Retail and High Turnover 
Restaurant (PM 20%) 0 0 0 0 (65) (70) (135) 

Diverted Link Trips for Fast-Food (49% Daily, 49% AM, 
50% PM)  (1,256) (59) (56) (115) (42) (38) (80) 

Total External Project Trips 14,535 271 364 635 526 453 979 
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Figure 5-2A
One Project Trip Assignment
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Figure 5-2A
One Project Trip Assignment

0 
(0

)
0 

(0
)

5 
(1

6)

0 (0)
2 (2)

4 (12)

0 
(0

)
0 

(0
)

0 
(0

) 0 (0)
33 (23)
0 (0)

21. Highgrove Pl/Center St

0 
(0

)
3 

(1
0)

1 
(3

)2 (8)
3 (9)
1 (1)

22
 (1

5)
9 

(6
)

0 
(0

) 0 (0)
11 (7)
3 (2)

22. Iowa Ave/Center St

0 
(0

)
0 

(0
)

0 
(0

)4 (12)
0 (0)
0 (0)

13
 (9

)
0 

(0
)

4 
(2

) 2 (5)
0 (0)
0 (0)

23. Michigan St/Center St

1 
(3

)
4 

(1
0)

0 
(0

)0 (0)
1 (1)
3 (2)

0 
(0

)
10

 (6
)

12
 (7

)

4 (10)
1 (3)
0 (0)

24. Mt Vernon Ave/Center St

10
9 

(7
6)

0 
(0

)

39
 (1

24
)

0 
(0

)

0 (0)
0 (0)

25. Commerce Way/De Berry St

0 
(0

)
17

 (5
1)

0 
(0

)
39

 (1
24

)

109 (76)
46 (28)

26. Commerce Way/Van Buren Street

Center St

H
ig

hg
ro

ve
 P

l

Center St

M
ic

hi
ga

n 
St

Center St

M
t V

er
no

n 
Av

e

C
om

m
er

ce
 W

ay

C
om

m
er

ce
 W

ay

Center St

Io
w

a 
Av

e

STOP

STOP

STOP

STOP

STO
P

ST
O

P

ST
O

P

ST
O

P

BFBF

D D

ACEACE

ACE AC
F

BFBE

BF BE

ACFACE

ACE AC
E

CE

ACC G

CE

ACC G

CENTER ST

Pico
Park

Richard
Rollins
Park

Gwen
Karger
Park

BN
SF

VAN BUREN ST

DE BERRY ST

LA
 C

AD
EN

A 
D

R

MAIN ST

M
T 

V
ER

N
O

N
 A

V
E

LA CRO
SSE AVE

LA
 C

AD
EN

A 
D

R
BARTON RD

M
IC

H
IG

A
N

 A
V

E

IO
W

A
 A

V

CENTER ST

LA
 C

A
D

EN
A

 D
R

 3 2
 1

5

7

9

11 12

10

13 14 17

18

19 20
21 22 23 24

8

4

6

25

26

215

PICO ST

IOWA A
VE

CO
MMER

CE
 W

AY

TA
YL

OR
 ST

TIT
AN

 W
AY

15 16

TANGER ST
GRAND TERRACE
HS DWY



Figure 5-2B
Two Project Trip Assignment
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Figure 5-2B
Two Project Trip Assignment
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6. Opening Year (2024) No Project 
and Plus Project Analysis 

This chapter evaluates the Opening Year (2024) No Project Conditions and Opening Year (2024) Plus Project 
Phase One Conditions, as outlined in Chapter 2. This section analyzes the conditions that are expected to 
be present during the Opening Year 2024 with and without the proposed Project. 

Opening Year (2024) Approved Development 
Projects 

All projects within a two-mile radius of the project site that are pending or approved by the cities of Grand 
Terrace, Rialto, Loma Linda, Colton, Jurupa Valley, Riverside, the County of San Bernardino and the County 
of Riverside were considered in the Opening Year (2024) No Project and Opening Year (2024) Plus Project 
Phase One scenarios. The approved projects that affect peak hour intersection operations were then 
identified from each jurisdiction and are presented in Appendix B. 

Trip generation rates were applied for each approved project from Trip Generation, 11th Edition (Institute of 
Transportation Engineers [ITE], 2021), and the trips were assigned to the study area based on professional 
judgement, and knowledge of the land uses and their typical peak hour travel patterns.  
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Opening Year (2024) No Project Planned 
Network Improvements 

There are no planned roadway network improvement projects in the study area anticipated by Opening 
Year (2024). 

Opening Year (2024) No Project Traffic 
Volumes 

Peak hour turning movement volumes for this scenario were developed by growing the Existing (2022) 
volumes by a growth rate of 2% per year to account for traditional growth in the study area. The approved 
development projects trip assignment mentioned above was then added to these grown traffic volumes. 
The Opening Year (2024) No Project forecasts are presented in Figure 6-1A, along with existing lane 
configurations and traffic control. 

Opening Year (2024) No Project Intersection 
Operations  

Existing lane configurations, signal timing data, and Opening Year (2024) traffic forecasts were used to 
evaluate operations at the study intersections under peak hour conditions. Intersection operation analysis 
results are presented in Table 6-1 and detailed intersection LOS worksheets are provided in Appendix D. 
Consistent with Existing (2022) conditions; the following intersections continue to operate at unacceptable 
conditions: 

1. South La Cadena Drive at Barton Road 
7. Michigan Street at De Berry Street 
17. Michigan Street at Main Street 
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All study intersections experience increased delays due to ambient growth in the area and the addition of 
approved development projects. The following intersections operated acceptably in the Existing (2022) 
scenario but no longer operate acceptably under Opening Year (2024) No Project conditions: 

5.  Mount Vernon Avenue at Barton Road 
9. Michigan Street at Van Buren Street 
11. Iowa Avenue at I-215 Northbound Ramps 
12.  Michigan Street at Pico Street 
13.  Iowa Avenue at Main Street 
15. Titan Way/Sanrive Avenue at Main Street 
18. Stephens Avenue at Center Street 
19. West La Cadena Drive at Stephens Avenue/I-215 Southbound Ramps 
21. Highgrove Place at Center Street 
22. Iowa Avenue at Center Street 



Figure 6-1A
Opening Year (2024) No Project Conditions Peak 

Hour Traffic Volumes and Lane Configurations
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Figure 6-1A
Opening Year (2024) No Project Conditions Peak 

Hour Traffic Volumes and Lane Configurations
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Table 6-1 
Opening Year (2024) No Project Conditions Intersection LOS 

Intersection Traffic 
Control 

Peak 
Hour 

Delay 
(sec/veh) LOS 

1.     S. La Cadena Dr at Barton Rd3 Signalized 
AM 47 D  
PM 100 F  

2.     I-215 SB Ramps/La Crosse Ave at Barton Rd Roundabout 
AM 9 A 
PM 19 C 

3.     I-215 NB Ramps at Barton Rd Signalized 
AM 12 B  
PM 15 B  

4.     Vivienda Ave/Commerce Way at Barton Rd Signalized 
AM 32 C  
PM 18 B  

5.     Mt Vernon Ave at Barton Rd Signalized AM 94 F  
PM 49 D  

6.     Michigan St at Commerce Way3 AWSC 
AM 20 C  
PM 16 C  

7.     Michigan St at De Berry St AWSC AM >120 F  
PM 44 E  

8.     Mt Vernon Ave at De Berry St Signalized 
AM 24 C  
PM 9 A  

9.   Michigan St at Van Buren St AWSC 
AM 93 F  
PM 16 C  

10.   S. Iowa Ave at I-215 SB Off-Ramp Signalized 
AM 30 C  
PM 37 D  

11.   Iowa Ave at I-215 NB Ramps Signalized 
AM 105 F  
PM 86 F  

12.   Michigan St at Pico St AWSC 
AM 120 F  
PM 18 C  

13.   Iowa Ave at Main St Signalized 
AM 102 F  
PM 68 E  

14.   Taylor St at Main St TWSC 
AM 22 C 
PM 0 A  

15.   Titan Way/Sanrive Ave at Main St TWSC 
AM 35 E  
PM 20 C  

16.   Grand Terrace High School Driveway at Main St Signalized 
AM 19 B  
PM 10 B  

17.   Michigan St at Main St Signalized  
AM >120 F  
PM 27 C  

18.   Stephens Ave at Center St Signalized 
AM >120 F  
PM >120 F  

19.   W. La Cadena Dr at Stephens Ave/I-215 SB Ramps AWSC 
AM 112 F  

PM >120 F  

20.   E. La Cadena Dr at I-215 NB Off-Ramp/Highgrove Pl AWSC 
AM 12 B  

PM 25 D  
21.   Highgrove Pl at Center St TWSC AM >120 F  
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Table 6-1 
Opening Year (2024) No Project Conditions Intersection LOS 

Intersection Traffic 
Control 

Peak 
Hour 

Delay 
(sec/veh) LOS 

PM >120 F  

22.   Iowa Ave at Center St Signalized 
AM 78 E  
PM 81 F  

23.   Michigan St at Center St AWSC 
AM 24 C  
PM 17 C  

24.   Mt Vernon Ave at Center St Signalized 
AM 32 C  
PM 29 C  

Notes: 

1. Whole intersection weighted average stopped delay expressed in seconds per vehicle for signalized and all-way 
stop-controlled (AWSC) intersections.  Worst movement delay reported for two-way-stop-controlled (TWSC) 
intersections. 

2. Delay operations were calculated using HCM 6th methodologies, unless stated otherwise. 
3. Due to limitations in the Synchro 11 Software and unique intersection geometries or signal timing, delay operations 

were calculated using HCM 2000 methodologies. 
4. “>120” is reported for highly congested movements where more than 120 seconds is reported. 
5. Bold symbolizes unacceptable LOS. 

Source: Fehr & Peers, 2022 

Opening Year (2024) Plus Project Phase One 
Planned Network Improvements 

The Project Phase One proposes the construction of Commerce Way from Van Buren Street to Main Street 
as a four-lane secondary highway with Class II Bike Lanes. This includes a new intersection of Commerce 
Way at the extension Van Buren Street. 

The City of Grand Terrace plans to complete the extension of Commerce Way from 1,000 feet west of 
Michigan Avenue to Van Buren Street. This would include a new intersection at Commerce Way at the 
extension of De Berry Street. This roadway extension project is assumed to happen concurrently with the 
Project. In the event this project does not happen, a scenario in which this section of Commerce Way is not 
completed concurrent with the Project is provided for informational purposes as Chapter 11. 

The following assumptions were applied to the intersection of Taylor Street/Commerce Way at Main Street, 
Intersection 14, in the Opening Year (2024) Plus Project, Phase One and Two scenarios: 

• Southbound approach has designated right turn lane and a shared right/left turn lane 
• The intersection remains unsignalized 
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Opening Year (2024) Plus Project Phase One 
Traffic Volumes 

Since this scenario accounts for the buildout of the Commerce Way extension from Michigan Street to 
Taylor Street, the Opening Year (2024) No Project volumes presented in Figure 6-1A, were adjusted to 
account for the redistribution of non-project traffic that would shift to the new roadway. SBTAM was 
referenced to determine what percentage of traffic would use Commerce Way, Michigan Street, and Mount 
Vernon Avenue in the northbound and southbound directions after the Commerce Way extension has been 
built. The Opening Year (2024) No Project Conditions traffic volumes with Commerce Way extension built 
(without the addition of Project traffic related to land use) are presented in Figure 6-1B.  

Peak hour turning movement volumes for Opening Year (2024) Plus Project Phase One Conditions were 
developed by adding the Phase One trip assignment presented in Figure 5-2A to the adjusted Opening 
Year (2024) No Project volumes presented in Figure 6-1B. The Opening Year (2024) Plus Project Phase One 
forecasts are presented in Figure 6-2, along with updated lane configurations that account for the build of 
the Commerce Way extension and traffic control. 

 
  



Figure 6-1B
Opening Year (2024) No Project Conditions With Commerce Way Extension Built 

Peak Hour Traffic Volumes and Lane Configurations
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Figure 6-1B
Opening Year (2024) No Project Conditions With Commerce Way Extension Built 

Peak Hour Traffic Volumes and Lane Configurations

96
 (1

25
)

1 
(0

)
24

1 
(3

78
)1 (1)

429 (613)
93 (80)

22
 (2

7)
3 

(1
)

4 
(6

) 4 (0)
787 (625)
10 (5)

21. Highgrove Pl/Center St

15
2 

(1
67

)
46

3 
(7

40
)

60
 (7

1)

207 (363)
306 (431)
140 (177)

13
7 

(1
95

)
71

9 
(9

26
)

79
 (1

09
)

186 (131)
512 (269)
87 (82)

22. Iowa Ave/Center St

28
 (3

2)
10

1 
(8

1)
3 

(6
)11 (9)

238 (319)
56 (41)

10
6 

(8
4)

11
1 

(1
15

)
72

 (5
9)

96 (39)
366 (218)
17 (7)

23. Michigan St/Center St

12
4 

(8
0)

58
1 

(5
69

)
23

 (3
3)

27 (0)
178 (230)

84 (109)

29
 (0

)
23

9 
(4

22
)

10
3 

(1
88

)

256 (131)
239 (145)
34 (32)

24. Mt Vernon Ave/Center St

39
7 

(5
21

)
10

 (1
0)

53
3 

(5
96

)
10

 (1
0)

20 (20)
10 (10)

25. Commerce Way/De Berry St

39
7 

(5
11

)
0 

(2
0)

50
4 

(5
86

)
0 

(2
0)

0 (20)
0 (20)

26. Commerce Way/Van Buren St

Center St

H
ig

hg
ro

ve
 P

l

Center St

M
ic

hi
ga

n 
St

Center St

M
t V

er
no

n 
Av

e

C
om

m
er

ce
 W

ay

C
om

m
er

ce
 W

ay

Center St

Io
w

a 
Av

e

STOP

STOP

STOP

STOP

STO
P

ST
O

P

ST
O

P

ST
O

P

bf

d d

aceace

ace ac
f

bfbe

bf be

acface

ace ac
e

ce

acc g

ce

acc g

bf

f
STOP

Movement

Defacto Right-turn Lane
Stop Sign

Signalized

ac
f

CENTER ST

Pico
Park

Richard
Rollins
Park

Gwen
Karger
Park

BN
SF

VAN BUREN ST

DE BERRY ST

LA
 C

AD
EN

A 
D

R

MAIN ST

M
T 

V
ER

N
O

N
 A

V
E

LA CRO
SSE AVE

LA
 C

AD
EN

A 
D

R

BARTON RD

M
IC

H
IG

A
N

 A
V

E

IO
W

A
 A

V

CENTER ST

LA
 C

A
D

EN
A

 D
R

 3 2
 1

5

7

9

11 12

10

13 14 17

18

19 20
21 22 23 24

8

4

6

25

26

215

PICO ST

IOWA A
VE

CO
MMER

CE
 W

AY

TA
YL

OR
 ST

TIT
AN

 W
AY

15 16

TANGER ST
GRAND TERRACE
HS DWY



Figure 6-2
Opening Year (2024) Plus Project Phase One Conditions 

Peak Hour Traffic Volumes and Lane Configurations
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Opening Year (2024) Plus Project Phase One 
Intersection Operations 

Opening Year (2024) Plus Project traffic forecasts presented in Figures 6-2 were used to evaluate operations 
at the study intersections under Phase One conditions during the AM and PM peak hours. The analysis 
showed that 13 intersections operate below acceptable conditions. 

Intersection operation analysis results are presented in Table 6-2 and detailed intersection LOS worksheets 
are provided in Appendix D. Consistent with Opening Year (2024) No Project conditions; the following 
intersections continue to operate below acceptable conditions under Phase One conditions: 

1. South La Cadena Drive at Barton Road 
5. Mount Vernon Avenue at Barton Road 
11. Iowa Avenue at I-215 Northbound Ramps 
13. Iowa Avenue at Main Street 
15. Titan Way/Sanrive Avenue at Main Street 
17. Michigan Street at Main Street 
18. Stephens Avenue at Center Street 
19. West La Cadena Drive at Stephens Avenue/I-215 Southbound Ramps 
21. Highgrove Place at Center Street 
22. Iowa Avenue at Center Street 

The following intersections previously operated acceptably under Opening Year (2024) No Project 
conditions, but the addition of Phase One project traffic causes them to operate below acceptable 
conditions: 

4. Vivienda Avenue/Commerce Way at Barton Road 
6. Michigan Street at Commerce Way 
14. Taylor Street/Commerce Way at Main Street 
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Although 13 study intersections operate below acceptable standards in this scenario, only three 
intersections operate unacceptably due to the addition of Phase One project traffic. The remaining ten 
intersections either operate unacceptably under Existing (2022) conditions or Opening Year (2024) No 
Project conditions and continue to do so with the addition of Phase One project traffic.  

Compared to Opening Year (2024) No Project operations, all study intersections generally operate with 
increased delays under Phase One conditions, except for the intersections along Michigan Street. The 
construction of the Commerce Way extension results in less traffic using Michigan Street and the following 
intersections, which previously operated deficiently under Opening Year (2024) No Project conditions, to 
operate acceptably: 

7. Michigan Street at De Berry Street 
9. Michigan Street at Van Buren Street 
12. Michigan Street at Pico Street 
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Table 6-2 
Opening Year (2024) Plus Project Phase One Conditions Intersection LOS 

Intersection Traffic 
Control 

Peak 
Hour 

Opening Year 
(2024) No 

Project 

Opening Year 
(2024) Plus 

Project Phase 
One 

Delay 
(sec/veh) LOS Delay 

(sec/veh) LOS 

1. S. La Cadena Dr at Barton Rd3 Signalized 
AM 47 D  48 D  
PM 100 F  107 F  

2. I-215 SB Ramps/La Crosse Ave at 
Barton Rd Roundabout 

AM 9 A 10 A 

PM 19 C 28 D 

3. I-215 NB Ramps at Barton Rd Signalized 
AM 12 B  13 B  
PM 15 B  16 B  

4. Vivienda Ave/Commerce Way at 
Barton Rd Signalized 

AM 32 C  56 E  
PM 18 B  50 D 

5. Mt Vernon Ave at Barton Rd Signalized AM 94 F  77 E  
PM 49 D  39 D  

6. Michigan St at Commerce Way3 AWSC 
AM 20 C  43 E  
PM 16 C  31 D 

7. Michigan St at De Berry St AWSC AM >120 F  22 C  
PM 44 E  15 C  

8. Mt Vernon Ave at De Berry St Signalized 
AM 24 C  20 C  
PM 9 A  9 A  

9. Michigan St at Van Buren St AWSC 
AM 93 F  16 C  
PM 16 C  10 B  

10. S. Iowa Ave at I-215 SB Off-Ramp Signalized 
AM 30 C  30 C  
PM 37 D  36 D 

11. Iowa Ave at I-215 NB Ramps Signalized 
AM 105 F  71 E  
PM 86 F  61 E  

12. Michigan St at Pico St AWSC 
AM 120 F  14 B  
PM 18 C  10 A 

13. Iowa Ave at Main St Signalized 
AM 102 F  102 F  
PM 68 E  >120 F  

14. Taylor St/Commerce Way at Main St TWSC 
AM 22 C  >120 F  
PM 0 A  >120 F  

15. Titan Way/Sanrive Ave at Main St TWSC 
AM 35 E  114 F  
PM 20 C  16 C 

16. Grand Terrace High School Driveway 
at Main St Signalized 

AM 19 B  27 C  
PM 10 B  10 A  

17. Michigan St at Main St Signalized  
AM >120 F  83 F  
PM 27 C  22 C  

18. Stephens Ave at Center St Signalized 
AM >120 F  >120 F  
PM >120 F  >120 F  

19. W. La Cadena Dr at Stephens Ave/I-
215 SB Ramps AWSC 

AM 112 F  >120 F  
PM >120 F  >120 F  
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Table 6-2 
Opening Year (2024) Plus Project Phase One Conditions Intersection LOS 

Intersection Traffic 
Control 

Peak 
Hour 

Opening Year 
(2024) No 

Project 

Opening Year 
(2024) Plus 

Project Phase 
One 

Delay 
(sec/veh) LOS Delay 

(sec/veh) LOS 

20. E. La Cadena Dr at I-215 NB Off-
Ramp/Highgrove Pl AWSC 

AM 12 B  13 B  
PM 25 D  28 D  

21. Highgrove Pl at Center St TWSC 
AM >120 F  >120 F  
PM >120 F  >120 F  

22. Iowa Ave at Center St Signalized 
AM 78 E  87 F  
PM 81 F  98 F  

23. Michigan St at Center St AWSC 
AM 24 C  19 C  
PM 17 C  13 B  

24. Mt Vernon Ave at Center St Signalized 
AM 32 C  28 C  
PM 29 C  27 C  

25. Commerce Way at De Berry St TWSC 
AM - - 12 B  
PM - - 13 B  

26. Commerce Way at Van Buren St TWSC 
AM - - 14 B  
PM - - 18 C  

Notes: 

1. Whole intersection weighted average stopped delay expressed in seconds per vehicle for signalized and all-way 
stop-controlled (AWSC) intersections.  Worst movement delay reported for two-way-stop-controlled (TWSC) 
intersections. 

2. Delay operations were calculated using HCM 6th methodologies, unless stated otherwise. 
3. Due to limitations in the Synchro 11 Software and unique intersection geometries or signal timing, delay operations 

were calculated using HCM 2000 methodologies. 
4. “>120” is reported for highly congested movements where more than 120 seconds is reported. 
5. Bold symbolizes unacceptable LOS. 

Source: Fehr & Peers, 2022 

 
Traffic Signal Warrant Analysis 
Peak hour traffic signal warrants for all unsignalized intersections that operate below acceptable standards 
under Opening Year (2024) Plus Project Phase One conditions are provided in Appendix E and summarized 
below in Table 6-3. This analysis is intended to examine the general correlation between the planned level 
of future development and the need to install new traffic signals. It estimates future development-generated 
traffic compared against a sub-set of the standard traffic signal warrants recommended in the Federal 
Highway Administration Manual on Uniform Traffic Control Devices and associated State guidelines. This 
analysis should not serve as the only basis for deciding whether and when to install a signal.  To reach such 
a decision, the full set of warrants should be investigated based on field-measured, rather than forecast, 
traffic data and a thorough study of traffic and roadway conditions by an experienced engineer.  
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Furthermore, the decision to install a signal should not be based solely upon the warrants, since the 
installation of signals can lead to certain types of collisions.  San Bernardino County and the City of Colton 
should undertake regular monitoring of actual traffic conditions and accident data, and timely re-evaluation 
of the full set of warrants to prioritize and program intersections for signalization. 

Based on forecasts provided in Figures 6-2, the analysis showed that the same four intersections meet a 
signal warrant under the two project phases. Traffic signals are warranted at the following intersections:  

6. Michigan Street at Commerce Way 
14. Taylor Street/Commerce Way at Main Street 
19. West La Cadena Drive at Stephens Avenue/I-215 Southbound Ramps 
21. Highgrove Place at Center Street 

Table 6-3 
Opening Year (2024) Plus Project Phase One Signal Warrant Analysis 

Intersection Peak Hour Conclusions 

6.     Michigan St at Commerce Way 
AM Met 

PM Met 

14.   Taylor St/Commerce Way at Main St 
AM Met 

PM Met 

15.   Titan Way/Sanrive Ave at Main St 
AM Not Met 

PM Not Met 

19.   W. La Cadena Dr at Stephens Ave/I-215 SB Ramps 
AM Met 

PM Met 

21.   Highgrove Pl at Center St 
AM Met 

PM Met 
Notes: 

1. Signal warrant based on CA MUTCD Warrant 3, Peak Hour Volume (Rural/Suburban Area). 
Source: Fehr & Peers, 2022 
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7. Cumulative Year (2040) Analysis  

This chapter evaluates the Cumulative Year (2040), Cumulative Year (2040) Plus Project Phase One 
Conditions, and Cumulative Year (2040) Plus Project Phase Two Conditions as outlined in Chapter 2. This 
section analyzes the conditions that are expected to be present during the Cumulative Year 2040 with and 
without the proposed project phases. 

Cumulative Year (2040) Planned Network 
Improvements 

Consistent with the 2020 SCAG RTP, the following roadway improvements were assumed in the Project’s 
study area: 

• The construction of Commerce Way from Michigan Street to Taylor Way 
o This study assumes that the existing intersection of Taylor Street /Commerce Way at Main 

Street, Intersection 14, will be signalized in year 2040 with the following lane configurations: 
 Dual eastbound left-turn lanes 
 Two eastbound through lanes 
 Southbound right turn lane 
 Southbound shared right/left turn lane 
 One westbound through lane 
 One westbound shared through/right turn lane  

 
• Main Street is a four-lane Secondary Highway from the Western City Boundary to Mount Vernon 

Avenue. This improvement affects the following intersections:  
o Intersection 14 – Taylor Street/Commerce Way at Main Street 
o Intersection 15 – Titan Way/Sanrive Avenue at Main Street  
o Intersection 16 – Grand Terrace High School Driveway at Main Street 
o Intersection 17 – Michigan Street at Main Street 
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Michigan Street is listed as a four-lane Secondary Highway from Commerce Way to Van Buren Street in the 
City of Grand Terrace General Plan Circulation Element. Per direction from City of Grand Terrace Staff, this 
assumption was not made in the analysis due to right-of-way restrictions along the segment and the 
assumption that traffic along Michigan Street will decrease once the Commerce Way extension is built. The 
City of Grand Terrace General Plan’s circulation element is provided in Appendix F. 

Cumulative Year (2040) No Project Traffic 
Volumes 

As described in Chapter 3, the traffic forecasts for this scenario consists of Existing (2022) volumes plus the 
addition of growth derived from SBTAM. The Cumulative Year (2040) No Project Conditions traffic forecasts 
are shown on Figure 7-1, along with updated lane configurations that account for the planned roadway 
improvements in the study area and traffic control. 

Cumulative Year (2040) No Project 
Intersection Operations 

Cumulative Year (2040) No Project traffic forecasts were used to evaluate operations at the study 
intersections under peak hour conditions. Note that signal timings were optimized at all signalized 
intersections. Intersection operation analysis results are presented in Table 7-1 and detailed intersection 
LOS worksheets are provided in Appendix D. Consistent with Opening Year (2024) No Project conditions, 
the following intersections continue to operate below acceptable conditions: 

1. South La Cadena Drive at Barton Road 
13.  Iowa Avenue at Main Street 
15.  Titan Way/Sanrive Avenue at Main Street 
18.  Stephens Avenue at Center Street 
19.  West La Cadena Drive at Stephens Avenue/I-215 Southbound Ramps 
21.  Highgrove Place at Center Street 
22.  Iowa Avenue at Center Street 
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In addition to the above intersections, with the additional growth experienced from the opening year to 
cumulative year, the following intersection no longer operates acceptably: 

20.  East La Cadena Drive at I-215 Northbound Off-Ramp/Highgrove Place 

Similar to the Opening Year (2024) Plus Project Phase One conditions, the construction of the Commerce 
Way extension results in less traffic along Michigan Street, resulting in the following intersections, which 
previously operated below acceptable conditions under Opening Year (2024) No Project conditions, to 
operate acceptably: 

7. Michigan Street at De Berry Street 
12. Michigan Street at Pico Street 
17. Michigan Street at Main Street 
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Table 7-1 
Cumulative Year (2040) No Project Conditions Intersection LOS  

Intersection Traffic 
Control 

Peak 
Hour 

Delay 
(sec/veh) LOS 

1.     S. La Cadena Dr at Barton Rd3 Signalized 
AM 30 C 
PM 56 E 

2.     I-215 SB Ramps/La Crosse Ave at Barton Rd Roundabout 
AM 10 A 
PM 24 C 

3.     I-215 NB Ramps at Barton Rd Signalized 
AM 20 B  
PM 22 C  

4.     Vivienda Ave/Commerce Way at Barton Rd Signalized 
AM 35 D  
PM 46 D  

5.     Mt Vernon Ave at Barton Rd Signalized AM 49 D  
PM 52 D  

6.     Michigan St at Commerce Way3 AWSC 
AM 15 C  
PM 20 C  

7.     Michigan St at De Berry St AWSC AM 13 B  
PM 14 B  

8.     Mt Vernon Ave at De Berry St Signalized 
AM 20 B  
PM 11 B  

9.     Michigan St at Van Buren St AWSC 
AM 11 B  
PM 10 A  

10.   S. Iowa Ave at I-215 SB Off-Ramp Signalized 
AM 28 C  
PM 44 D  

11.   Iowa Ave at I-215 NB Ramps Signalized 
AM 38 D  
PM 47 D  

12.   Michigan St at Pico St AWSC 
AM 11 B  

PM 10 A  

13.   Iowa Ave at Main St Signalized 
AM 48 D  
PM 58 E  

14.   Taylor St/ Commerce Way at Main St Signalized 
AM 17 B  
PM 18 B  

15.   Titan Way/Sanrive Ave at Main St TWSC 
AM >120 F  
PM 26 D  

16.   Grand Terrace High School Driveway at Main St Signalized 
AM 19 B  
PM 11 B  

17.   Michigan St at Main St Signalized  
AM 29 C  
PM 26 C  

18.   Stephens Ave at Center St Signalized 
AM 93 F  
PM 116 F  

19.   W. La Cadena Dr at Stephens Ave/I-215 SB Ramps AWSC 
AM >120 F  
PM >120 F  

20.   E. La Cadena Dr at I-215 NB Off-Ramp/Highgrove Pl AWSC 
AM 21 C  

PM 110 F  

21.   Highgrove Pl at Center St TWSC AM >120 F  
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Table 7-1 
Cumulative Year (2040) No Project Conditions Intersection LOS  

Intersection Traffic 
Control 

Peak 
Hour 

Delay 
(sec/veh) LOS 

PM >120 F  

22.   Iowa Ave at Center St Signalized 
AM 79 E  
PM 97 F  

23.   Michigan St at Center St AWSC 
AM 12 B  
PM 14 B  

24.   Mt Vernon Ave at Center St Signalized 
AM 18 B  
PM 18 B  

25.  Commerce Way at De Berry St TWSC 
AM 13 B  
PM 14 B  

26.  Commerce Way at Van Buren St TWSC 
AM 13 B  
PM 14 B  

Notes: 
1. Whole intersection weighted average stopped delay expressed in seconds per vehicle for signalized and all-way 

stop-controlled (AWSC) intersections.  Worst movement delay reported for two-way-stop-controlled (TWSC) 
intersections. 

2. Delay operations were calculated using HCM 6th methodologies, unless stated otherwise. 
3. Due to limitations in the Synchro 11 Software and unique intersection geometries or signal timing, delay operations 

were calculated using HCM 2000 methodologies. 
4. “>120” is reported for highly congested movements where more than 120 seconds is reported. 
5. Bold symbolizes unacceptable LOS. 

Source: Fehr & Peers, 2022 
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Cumulative Year (2040) Plus Project Traffic 
Volumes 

This section describes the volume development for the project phases under cumulative year conditions. 

Phase One: 

Peak hour turning movement volumes for the Cumulative Year (2040) Plus Project Phase One Conditions 
were developed by adding the Phase One trip assignment presented in Figure 5-2A to the Cumulative Year 
(2040) forecasts presented in Figure 7-1. The Cumulative Year (2040) Plus Project Phase One forecasts are 
presented in Figures 7-2A, along with updated lane configurations that account for the planned roadway 
improvements in the study area and traffic control. 

Phase Two: 

Peak hour turning movement volumes for the Cumulative Year (2040) Plus Project Phase Two Conditions 
were developed by adding the Phase Two trip assignment presented in Figure 5-2B to the Cumulative Year 
(2040) forecasts presented in Figure 7-1. The Cumulative Year (2040) Plus Project, Phase Two forecasts are 
presented in Figures 7-2B, along with updated lane configurations that account for the planned roadway 
improvements in the study area and traffic control. 
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Figure 7-2A
Cumulative Year (2040) Plus Project Phase One Conditions 

Peak Hour Traffic Volumes and Lane Configurations 
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Figure 7-2B
Cumulative Year (2040) Plus Project Phase Two Conditions 

Peak Hour Traffic Volumes and Lane Configurations
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Figure 7-2B
Cumulative Year (2040) Plus Project Phase Two Conditions 

Peak Hour Traffic Volumes and Lane Configurations

f
STOP

Movement

Defacto Right-turn Lane
Stop Sign

Signalized

ac
f

CENTER ST

Pico
Park

Richard
Rollins
Park

Gwen
Karger
Park

BN
SF

VAN BUREN ST

DE BERRY ST

LA
 C

AD
EN

A 
D

R

MAIN ST

M
T 

V
ER

N
O

N
 A

V
E

LA CRO
SSE AVE

LA
 C

AD
EN

A 
D

R

BARTON RD

M
IC

H
IG

A
N

 A
V

E

IO
W

A
 A

V

CENTER ST

LA
 C

A
D

EN
A

 D
R

 3 2
 1

5

7

9

11 12

10

13 14 17

18

19 20
21 22 23 24

8

4

6

25

26

215

PICO ST

IOWA A
VE

CO
MMER

CE
 W

AY

TA
YL

OR
 ST

TIT
AN

 W
AY

15 16

TANGER ST
GRAND TERRACE
HS DWY



 
Grand Terrance Specific Plan Transportation Impact Study 

November 2022 
  

 76 
 

Cumulative Year (2040) Plus Project 
Intersection Operations 

Cumulative Year (2040) Plus Project traffic forecasts presented in Figures 7-2A and 7-2B were used to 
evaluate operations at study intersections under Phase One and Phase Two conditions during the AM and 
PM peak hours. The analysis showed that eight intersections operate below acceptable conditions under 
both project phases. Five intersections operate below acceptable conditions under Phase Two Conditions. 

Intersection operation analysis results are presented in Table 7-2 and detailed intersection LOS worksheets 
are provided in Appendix D. Consistent with Cumulative Year (2040) No Project conditions, the following 
eight intersections continue to operate below acceptable conditions under Phase One and Phase Two 
project conditions: 

1. South La Cadena Drive at Barton Road 
13. Iowa Avenue at Main Street 
15. Titan Way/Sanrive Avenue at Main Street 
18. Stephens Avenue at Center Street 
19. West La Cadena Drive at Stephens Avenue/I-215 Southbound Ramps 
20. East La Cadena Drive at I-215 Northbound Off-Ramp/Highgrove Place 
21. Highgrove Place at Center Street 
22. Iowa Avenue at Center Street 

The following five intersections operate acceptably under Cumulative Year (2040) Plus Project Phase One 
conditions, but the additional project traffic associated with Phase Two causes them to operate below 
acceptable conditions: 

2. I-215 Southbound Ramps/La Crosse Avenue at Barton Road 
4. Vivienda Avenue/Commerce Way at Barton Road 
6. Michigan Street at Commerce Way 
11. Iowa Avenue at I-215 Northbound Ramps 
25. Commerce Way at De Berry Street 
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Although 13 study intersections operate below acceptable standards in this scenario, five intersections 
operate unacceptably due to the addition of Phase One and Phase Two project traffic. The remaining eight 
intersections either operate unacceptably under Existing (2022) Conditions or Cumulative Year (2040) 
conditions and continue to do so with the addition of the Project. Compared to Cumulative Year (2040) 
conditions, all intersections generally experience increased delays. 

 
Table 7-2 

Cumulative Year (2040) Plus Project Conditions Intersection LOS 

Intersection Traffic 
Control 

Peak 
Hour 

Cumulative Year 
(2040) No 

Project 

Cumulative Year 
(2040) Plus 

Project Phase 
One 

Cumulative Year 
(2040) Plus 

Project Phase 
Two 

Delay 
(sec/veh) LOS Delay 

(sec/veh) LOS Delay 
(sec/veh) LOS 

1. S. La Cadena Dr at 
Barton Rd3 Signalized 

AM 30 C 30 C 31 C 
PM 56 E 58 E 60 E 

2. I-215 SB Ramps/La 
Crosse Ave at Barton 
Rd 

Roundabout 
AM 10 A 11 B 11 B 

PM 24 C 34 D 47 E 

3. I-215 NB Ramps at 
Barton Rd Signalized 

AM 20 B  21 C  22 C  
PM 22 C  24 C  27 C  

4. Vivienda 
Ave/Commerce Way 
at Barton Rd 

Signalized 
AM 35 D  43 D  49 D  

PM 46 D  55 D 79 E  
5. Mt Vernon Ave at 

Barton Rd Signalized AM 49 D  50 D  51 D  
PM 52 D  52 D  53 D  

6. Michigan St at 
Commerce Way3 AWSC 

AM 15 C  21 C  37 E  
PM 20 C  33 D  83 F  

7. Michigan St at De 
Berry St AWSC AM 13 B  15 B  17 C  

PM 14 B  16 C  19 C  
8. Mt Vernon Ave at De 

Berry St Signalized 
AM 20 B  20 C  20 C  
PM 11 B  11 B  11 B  

9. Michigan St at Van 
Buren St AWSC 

AM 11 B  13 B  13 B  
PM 10 A  11 B  12 B  

10. S. Iowa Ave at I-215 
SB Off-Ramp Signalized 

AM 28 C  28 C  28 C  
PM 44 D  44 D  45 D  

11. Iowa Ave at I-215 NB 
Ramps Signalized 

AM 38 D  38 D 40 D  
PM 47 D  54 D 76 E  

12. Michigan St at Pico St AWSC 
AM 10 B  11 B  11 B  
PM 10 A  10 B  10 B  

13. Iowa Ave at Main St Signalized 
AM 48 D  53 D  60 E  
PM 58 E  65 E  79 E  

14. Taylor St/Commerce 
Way at Main St Signalized 

AM 17 B  17 B  18 B  
PM 18 B  18 B  21 C  
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Table 7-2 

Cumulative Year (2040) Plus Project Conditions Intersection LOS 

Intersection Traffic 
Control 

Peak 
Hour 

Cumulative Year 
(2040) No 

Project 

Cumulative Year 
(2040) Plus 

Project Phase 
One 

Cumulative Year 
(2040) Plus 

Project Phase 
Two 

Delay 
(sec/veh) LOS Delay 

(sec/veh) LOS Delay 
(sec/veh) LOS 

15. Titan Way/Sanrive 
Ave at Main St TWSC 

AM >120 F  >120 F  >120 F  
PM 26 D  27 D  28 D  

16. Grand Terrace High 
School Driveway at 
Main St 

Signalized 
AM 19 B  19 B  19 B  

PM 11 B  11 B  11 B  

17. Michigan St at Main 
St Signalized  

AM 29 C  30 C  30 C  
PM 26 C  26 C  26 C  

18. Stephens Ave at 
Center St Signalized 

AM 93 F  102 F  110 F  
PM 116 F  >120 F  >120 F  

19. W. La Cadena Dr at 
Stephens Ave/I-215 
SB Ramps 

AWSC 
AM >120 F  >120 F  >120 F  

PM >120 F  >120 F  >120 F  

20. E. La Cadena Dr at I-
215 NB Off-
Ramp/Highgrove Pl 

AWSC 
AM 21 C  21 C  22 C  

PM 110 F  118 F  >120 F  

21. Highgrove Pl at 
Center St TWSC 

AM >120 F  >120 F  >120 F  
PM >120 F  >120 F  >120 F  

22. Iowa Ave at Center St Signalized 
AM 79 E  83 F  87 F  
PM 97 F  102 F  111 F 

23. Michigan St at Center 
St AWSC 

AM 12 B  12 B  13 B  
PM 14 B  14 B  15 B  

24. Mt Vernon Ave at 
Center St Signalized 

AM 18 B  19 B  19 B  
PM 18 B  18 B  19 B  

25. Commerce Way at De 
Berry St TWSC 

AM 13 B  14 B  17 C  
PM 14 B  16 C  39 E  

26. Commerce Way at 
Van Buren St TWSC 

AM 13 B  16 C  18 C  
PM 14 B  19 C  27 D  

Notes: 
1. Whole intersection weighted average stopped delay expressed in seconds per vehicle for signalized and all-way stop-

controlled (AWSC) intersections.  Worst movement delay reported for two-way-stop-controlled (TWSC) intersections. 
2. Delay operations were calculated using HCM 6th methodologies, unless stated otherwise. 
3. Due to limitations in the Synchro 11 Software and unique intersection geometries or signal timing, delay operations were 

calculated using HCM 2000 methodologies. 
4. “>120” is reported for highly congested movements where more than 120 seconds is reported. 
5. Bold symbolizes unacceptable LOS. 

Source: Fehr & Peers, 2022 
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Traffic Signal Warrant Analysis 
This analysis is intended to examine the general correlation between the planned level of future 
development and the need to install new traffic signals.  It estimates future development-generated traffic 
compared against a sub-set of the standard traffic signal warrants recommended in the Federal Highway 
Administration Manual on Uniform Traffic Control Devices and associated State guidelines. This analysis 
should not serve as the only basis for deciding whether and when to install a signal.  To reach such a 
decision, the full set of warrants should be investigated based on field-measured, rather than forecast, traffic 
data and a thorough study of traffic and roadway conditions by an experienced engineer.  Furthermore, the 
decision to install a signal should not be based solely upon the warrants, since the installation of signals 
can lead to certain types of collisions.  San Bernardino County and the City of Colton should undertake 
regular monitoring of actual traffic conditions and accident data, and timely re-evaluation of the full set of 
warrants to prioritize and program intersections for signalization.  

Peak hour traffic signal warrants for all unsignalized intersections that operate below acceptable standards 
under Cumulative Year (2040) Plus Project Phase One Conditions and Cumulative Year (2040) Plus Project 
Phase Two Conditions are provided in Appendix E and are summarized below in Table 7-3. Based on 
forecasts provided in Figures 7-2A and 7-2B, the analysis showed that the same five intersections meet a 
signal warrant during the AM or PM peak hour under Cumulative Year (2040) Plus Project Phase One 
Conditions and Cumulative Year (2040) Plus Project Phase Two Conditions. Traffic Signals are warranted at 
the following intersections: 

6. Michigan Street at Commerce Way 
19. West La Cadena Drive at Stephens Avenue/I-215 Southbound Ramps 
20. East La Cadena Drive at I-215 Northbound Off-Ramp/Highgrove Place 
21. Highgrove Place at Center Street 
25. Commerce Way at De Berry Street 
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Table 7-3 
Cumulative Year (2040) Plus Project Signal Warrant Analysis 

Intersection Peak Hour 
Conclusions 

Phase One Phase Two 

6.     Michigan St at Commerce Way 
AM Met Met 

PM Met Met 

19.   W. La Cadena Dr at Stephens Ave/I-215 SB Ramps 
AM Met Met 

PM Met Met 

20.   E. La Cadena Dr at I-215 NB Off-Ramp/Highgrove Pl 
AM Not Met Not Met 

PM Met Met 

21.   Highgrove Pl at Center St 
AM Met Met  

PM Met Met 

25.   Commerce Way at De Berry Street 
AM Not Met Met  

PM Not Met Met 
Notes: 

1. Signal warrant based on CA MUTCD Warrant 3, Peak Hour Volume (Rural/Suburban Area). 
Source: Fehr & Peers, 2022 
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8. I-215 Ramp Queueing Analysis 

Storage capacities for all I-215 northbound and southbound off-ramps in the study area were evaluated 
using HCM 6 methodologies. Storage capacities were compared against 95th percentile queue estimates1 
prepared using the Synchro 11 software. Off-ramp movements where the 95th percentile queue exceeded 
the existing storage capacity were considered inadequate. The results of the queuing analysis are 
summarized in Table 8-1. 

Intersection 20 is the only off-ramp that is forecast to exceed its existing storage capacity, which occurs 
under the Cumulative Year Plus Project Phase Two Conditions. Improvements were made to improve the 
intersection’s operations.  

As discussed in Chapter 7, the intersection operates at LOS F under all Cumulative Year Plus Project scenarios 
and meets peak hour traffic volume signal warrants. Chapter 9 discusses recommended improvements for 
this intersection to improve LOS and queueing to acceptable operations. 

 

 
1 At least one peak hour or phase was analyzed 
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Table 8-1 
Key Turning Movement 95th Percentile Queues 

Intersection Control Turning 
Movement 

Storage 
Length  

(ft) 

Peak 
Hour 

Existing 
(ft) 

2024 No 
Project  

(ft) 

2024 Plus 
Project 

Phase One  
(ft) 

2040 No 
Project  

(ft) 

2040 Plus 
Project Phase 

One (ft) 

2040 Plus 
Project Phase 

Two (ft) 

2. I-215 SB Ramps/La Crosse Ave at 
Barton Rd Roundabout 

SBT/L 1,725 AM 
PM 

50 
50 

150 
175 

175 
950 

75 
650 

100 
1,175 

1,175 
600 

SBR 950 AM 
PM 

25 
25 

25 
25 

25 
25 

50 
75 

50 
75 

50 
75 

3. I-215 NB Ramps at Barton Rd Signal 

NBL 300 AM 
PM 

50 
50 

150 
100 

150 
100 

200 
125 

200 
125 

200 
125 

NBT/R 1,395 AM 
PM 

50 
100 

75 
200 

75 
225 

75 
225 

100 
250 

125 
250 

NBR 1,395 AM 
PM 

50 
100 

50 
200 

75 
225 

75 
225 

100 
250 

125 
250 

10. S. Iowa Ave at I-215 SB Off-
Ramp Signal 

EBL 380 AM 
PM 

25 
25 

25 
50 

25 
50 

75 
300 

75 
300 

75 
300 

EBR 1,050 AM 
PM 

175 
125 

325 
375 

325 
375 

400 
450 

400 
450 

400 
450 

11. Iowa Ave at I-215 NB Ramps Signal WBT/R 1,175 AM 
PM 

75 
75 

75 
125 

75 
150 

125 
150 

125 
175 

125 
200 

19. W. La Cadena Dr at Stephens 
Ave/I-215 SB Ramps 

All Way 
Stop 

WBT/L 570 AM 
PM 

25 
25 

75 
275 

75 
275 

75 
125 

75 
125 

75 
125 

WBR 125 AM 
PM 

0 
0 

25 
25 

25 
25 

25 
25 

25 
25 

25 
25 

20. E. La Cadena Dr at I-215 NB 
Off-Ramp/ Highgrove Pl 

All Way 
Stop EBT/L 850 AM 

PM 
50 
75 

100 
275 

100 
300 

225 
825 

225 
875 

225 
975 

Note:  
1. Queues are rounded up to the nearest 25-foot increments assuming each vehicle takes up approximately 25 feet. 
2. Bold symbolizes queue lengths over available capacity. 

Source: Fehr & Peers, 2022 
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9. Improvements  

Improvements were identified for study locations in which the addition of project traffic degraded 
intersection operations below applicable LOS policies in given jurisdictions. The identified improvements 
are conceptual in nature and are intended to improve operational conditions consistent with General Plan 
LOS policies. The conceptual designs provided are not for construction as additional detailed analysis and 
engineering design are required. 

Opening Year (2024) Plus Project Phase One 
Intersection Improvements 

As discussed in Chapter 6, 13 study intersections operate below acceptable LOS standards under Opening 
Year (2024) Plus Project Phase One Conditions. Improvements were identified that would bring intersection 
operations to better than pre-project conditions. LOS reports are provided in Appendix D.  

1. South La Cadena Drive at Barton Road 

Opening Year Plus Project Phase One Conditions: 

The addition of Phase One project traffic adds delay to the intersection, which is forecast to operate at LOS 
F in the PM peak hour under Opening Year (2024) No Project conditions.  

Improvement(s): 

The following intersection modification improves intersection operations to acceptable standards under 
Opening Year (2024) Plus Project Phase One conditions: 

• Optimize signal timing in the PM peak hour  

This intersection is within both City of Grand Terrace and City of Colton jurisdiction and the improvement 
will require cooperation with the City of Colton. 

Opening Year Plus Project Phase One with Improvement Conditions:  

With the signal timing adjustments, intersection operations improve to LOS D during the PM peak hour. 
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Source: Google Earth, 2021 

4. Vivienda Avenue/Commerce Way at Barton Road 

Opening Year Plus Project Phase One Conditions: 

The addition of Phase One project traffic degrades intersection operations from LOS C to E in the AM peak 
hour.  

Improvement(s): 

The following intersection modifications improve intersection operations to acceptable standards under 
Opening Year (2024) Plus Project Phase One conditions:  

• Optimize signal timing in the AM peak hour 

Opening Year Plus Project Phase One with Improvements Conditions: 

With the signal timing adjustments, intersection operations improve to LOS D in the AM peak hour. 
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Source: Google Earth, 2021 

6. Michigan Street at Commerce Way 

Opening Year Plus Project Phase One Conditions:  

The addition of Phase One project traffic degrades intersection operations from LOS C to E in the AM peak 
hour. 

Improvements(s): 

The following intersection modifications improve intersection operations to acceptable standards under 
Opening Year (2024) Plus Project Phase One conditions:  

• Option 1:  
o Signalize the intersection 

 This intersection meets peak hour traffic volume signal warrants in the project 
Phases 

o Provide split phasing in east/west directions 
• Option 2:  

o Signalize the intersection 
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 This intersection meets peak hour traffic volume signal warrants in the project 
Phases 

o Modify the westbound approach from a shared westbound through-left lane to be a 
westbound through lane 

o Provide protected phasing for the westbound left-turn movement 

This intersection is within Grand Terrace’s jurisdiction. A design engineer should verify key design attributes, 
such as stopping site distance, before implementation of both options. Option 2 will require restriping of 
the westbound approach.  

Opening Year Plus Project Phase One with Improvement Conditions: 

With the above improvements for either option, intersection operations improve to LOS B during the AM 
peak hour. 

  
Source: Google Earth, 2021 

11. Iowa Ave at I-215 NB Ramps 

Opening Year Plus Project Phase One Conditions:  

The addition of Phase One Project traffic decreases the intersection’s average delay, increasing operations 
from LOS F to E in the AM and PM peak hours. 

  



 
Grand Terrance Specific Plan Transportation Impact Study 

August 2022  
  

 87 
 

Improvements(s): 

Since the addition of Phase One Project traffic causes the intersection to operate better than pre-project 
conditions, no improvements were proposed.  

13. South Iowa Avenue at Main Street 

Opening Year Plus Project Phase One Conditions: 

The addition of Phase One project traffic adds delay to the intersection, which is forecast to operate at LOS 
F in the AM peak hour and E in the PM peak hour.  

Improvement(s): 

The following intersection modifications improve intersection operations to better than pre-project 
conditions under Opening Year (2024) Plus Project Phase One conditions: 

• Option 1:  
o Add a second westbound left-turn lane  
o Restripe the painted median on Iowa Avenue to a through lane to provide a receiving lane 

for the additional westbound left-turn lane 
• Option 2:  

o Convert the northbound right-turn lane to a shared through/right lane 
o Restripe the receiving lane on the north leg to two lanes 

Option 1 can be implemented in the existing right-of-way on the east leg assuming 12’ per lane. These 
improvements will require the removal and restriping of the existing two-way left-turn lane, which becomes 
a painted median in advance of Main Street, to an additional southbound through lane directly south of 
Main Street. In existing conditions, Iowa Avenue exists as one southbound lane south of Main Street but 
widens to two southbound lanes approximately 380’ south of Main Street. These improvements will require 
the removal and restriping of the existing two way left-turn median lane to an additional southbound 
through lane directly south of Main Street. The removal of the two way left-turn median will lead to reduced 
access for southbound vehicles on Iowa Avenue.  

Option 2 will require the exclusive right turn lane to turn into a shared through/right lane and reconstruction 
of the existing pedestrian refuge island at the southeast corner of the intersection. In existing conditions, 
the northbound approach exists as a through lane and an exclusive right turn lane. An additional through 
lane can be striped assuming 12’ per lane. An additional northbound receiving lane can be striped in the 
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existing right-of-way. Option 2 is the only improvement that will also result in acceptable conditions in 
Cumulative Year (2040) under Phase One and Two Plus Project scenarios.  

This intersection is within the jurisdiction of City of Grand Terrace, City of Colton and County of Riverside, 
and the improvements will require cooperation with the City of Colton and County of Riverside. In addition, 
adding a through lane to Iowa Avenue could induce travel and result in a secondary transportation impact 
related to increased VMT. Conceptual designs for the proposed improvements are provided in Appendix 
I. The conceptual design prepared for this improvement shows the modifications can be accommodated 
within the existing right-of-way. Additional detailed analysis is needed during final design that considers 
turning movement volumes at adjacent intersections/driveways, evaluates site distance, and evaluates 
available gaps before the design should be implemented. 

Opening Year Plus Project Phase One with Improvement Conditions: 

Option 1 – with the improvements described above, intersection operations improve to LOS E in the AM 
peak hour, which is better than pre-project conditions. In the PM peak hour, the intersection operations 
improve to acceptable conditions, LOS D.  

Option 2 – with the improvements described above, intersection operations improve to LOS C in the AM 
peak hour and LOS D in the PM peak hour. 

 
Source: Google Earth, 2021 
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14. Taylor Street/Commerce Way at Main Street 

Opening Year Plus Project Phase One Conditions:  

Intersection operations degrade from LOS C to F in the AM peak hour and from LOS A to F in the PM peak 
hour. The deficiency is triggered by the redistribution of non-project traffic that occurs with the extension 
of Commerce Way to Taylor Street.  

Improvement(s): 

The following intersection modifications improve intersection operations to acceptable standards under 
Opening Year (2024) Plus Project Phase One conditions: 

• Signalize the intersection  
o This intersection meets peak hour traffic volume signal warrants in the project Phases 

• Modify the eastbound approach from one through lane to two left-turn lanes and one through lane 
• Modify the westbound approach from one through lane to one through lane and one shared 

through-right lane 
• Provide second receiving lane on the west leg of Main Street 

This intersection is within both City of Grand Terrace and County of Riverside jurisdiction and the 
improvement will require cooperation with the County of Riverside. These improvements can be 
implemented in the existing right-of-way. Conceptual designs for the proposed improvements are provided 
in Appendix I. 

Opening Year Plus Project Phase One with improvement Conditions: 

With the above improvements, intersection operations improve to LOS D or better during both peak hours.  

 
Source: Google Earth, 2021 
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15.  Titan Way/Sanrive Ave at Main St 

Opening Year Plus Project Phase One Conditions: 

The addition of Phase One project traffic adds delay to the intersection already forecast to operate at LOS 
E in the AM peak hour under Opening Year (2024) No Project conditions. Traffic volume forecasts at this 
intersection conservatively assume increased traffic volumes from Sanrive Avenue and along Main Street 
due to the extension of Commerce Way. However, the intersection still does not meet peak hour signal 
warrant with the forecast traffic volumes.  

LOS for unsignalized intersections is determined by the LOS for the lane with the highest delay, which is 
this intersection’s northbound lane associated with the delay in the left-turn movement. As shown in the 
LOS reports in Appendix D, most traffic at this intersection experiences little to no delay as most vehicles 
are heading through on Main Street with no traffic control. 

Furthermore, it is estimated that the extension of Commerce Way, an improvement consistent with the 
City’s General Plan Circulation Element, is the primary reason for the increases in delays and queues forecast 
at the intersection. As shown in the Opening Year No Project and Alternative Opening Year Plus Project 
Phase One (see Chapter 11) LOS reports, provided in Appendix D, which do not assume the extension of 
Commerce Way, the northbound lane’s queue is estimated to increase by only 0.1 vehicles or 2.5 feet 
(assuming 25 feet per vehicle).  

Lastly, congestion at this intersection is largely influenced by the Grand Terrace High School start times, 
which is currently in flux due to new state laws and the future start time is unknown. 

Fehr & peers recommends that the County of Riverside monitor this intersection over time as projects are 
completed to conduct traffic signal warrants and all-way stop-controlled warrants (as potential interim 
improvements) at this location using actual traffic volumes collected in the field. At this time no further 
improvements are recommended at this location. 

17. Michigan St at Main St 

Opening Year Plus Project Phase One Conditions:  

The addition of Phase One Project traffic decreases delay at the intersection, which is forecast to operate at 
LOS F in the AM peak hour. 

Improvements(s): 
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Since the addition of Phase One Project traffic causes the intersection to operate better than pre-project 
conditions, no improvements were proposed.  

18. Stephens Avenue at Center Street 

Opening Year Plus Project Phase One Conditions: 

The addition of Phase One project traffic adds delay to the intersection, which is forecast to operate at LOS 
F in the AM and PM peak hours under Opening Year (2024) No Project conditions.  

Improvement(s): 

The following intersection modifications improve intersection operations to better than pre-project 
conditions under Opening Year (2024) Plus Project Phase One conditions: 

• Optimize signal timing in the AM and PM peak hours  

Opening Year Plus Project Phase One with Improvement Conditions: 

With the signal timing adjustments, the intersection operates better than pre-project conditions but remains 
at LOS F during both peak hours.  

  
Source: Google Earth, 2021 
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19. West La Cadena Drive at Stephens Avenue/I-215 Southbound Ramps 

Opening Year Plus Project Phase One Conditions:  

The addition of Phase One project traffic adds delay to the intersection, which is forecast to operate at LOS 
F in the AM and PM peak hours under Opening Year (2024) No Project conditions. 

Improvement(s): 

The following intersection modifications improve intersection operations to acceptable standards under 
Opening Year (2024) No Project conditions:  

• Signalize the intersection  
o This intersection meets peak hour traffic volume signal warrants in the project Phase 

This intersection is a Caltrans controlled ramp terminal intersection and the improvement will require 
cooperation with and approval from Caltrans. 

Opening Year Plus Project Phase One with Improvement Conditions: 

With the above improvement intersection operations improve to LOS D or better during both peak hours.  

   
Source: Google Earth, 2021 
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21. Highgrove Place at Center St 

Opening Year Plus Project Phase One Conditions: 

The addition of Phase One project traffic adds delay to the intersection, which is forecast to operate at LOS 
F in the AM and PM peak hours under Opening Year (2024) No Project conditions. 

Improvement(s): 

The following intersection modifications improve intersection operations to acceptable standards under 
Opening Year (2024) No Project conditions: 

• Signalize the intersection  
o This intersection meets peak hour traffic volume signal warrants in the project Phases 

This intersection is within County of Riverside jurisdiction and the improvement will require coordination 
with the County of Riverside. 

Opening Year Plus Project Phase One with Improvement Conditions: 

With the above improvement, intersection operations improve to LOS D or better during both peak hours.  

   
Source: Google Earth, 2021 

22. Iowa Avenue at Center Street 

Opening Year Plus Project Phase One Conditions: 

The addition of Phase One project traffic adds delay to the intersection, which is forecast to operate at LOS 
E in the AM and PM peak hours under Opening Year (2024) No Project conditions.  
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Improvement(s): 

The following intersection modifications improve intersection operations to better than pre-project 
conditions under Opening Year (2024) No Project conditions: 

• Optimize signal timing in the AM and PM peak hours 

This intersection is within County of Riverside jurisdiction and the improvement will require coordination 
with the County of Riverside.  

Opening Year Plus Project Phase One with Improvement Conditions: 

With the signal timing adjustments, the intersection operates better than pre-project conditions but remains 
at LOS E during both peak hours.  

  
Source: Google Earth, 2021 

Intersection LOS Comparison 

Figure 9-1 displays the identified improvements discussed above. Table 9-1 below compares the delay and 
LOS for the Opening Year (2024) No Project Conditions and Opening Year (2024) Plus Project Phase One 
Conditions with the identified improvements noted above. For all locations, the identified measures improve 
intersection operations to better than pre-project conditions. 
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Table 9-1 
Opening Year (2024) LOS Comparison with Improvements 

Intersection Peak 
Hour 

Opening Year 
(2024) No Project 

Conditions 

Opening Year 
(2024) Plus Project 

Phase One 

Opening Year (2024) Plus 
Project Phase One 

Improvements  

Delay LOS Delay LOS Delay LOS 

1. S La Cadena Dr at Barton 
Rd 

AM 47 D  48 D  48 D  
PM 100 F  107 F  42 D  

4. Vivienda Ave/Commerce 
Wy at Barton Rd 

AM 32 C  56 E  53 D 
PM 18 B  50 D - - 

6. Michigan St at Commerce 
Way1 

AM 20 C  43 E  14 / 11 B / B 
PM 16 C  31 D 16 / 13 B / B 

11. Iowa Ave at I-215 NB 
Ramps2 

AM 105 F 71 E - - 
PM 86 F 61 E - - 

13. Iowa Ave at Main St1 
AM 102 F  102 F  61 / 29 E / C  
PM 68 E  >120 F  42 / 38 D / D  

14. Taylor St/Commerce 
Way at Main St 

AM 22 C >120 F  31 C  

PM 0 A  >120 F  12 B 

15. Titan Way/Samrive Ave 
at Main St 

AM 35 E 114 F - - 
PM 20 C 16 C - - 

17. Michigan St and Main 
St2 

AM >120 F 83 F - - 
PM 27 C 22 C - - 

18. Stephens Ave at Center 
St 

AM >120 F  >120 F  >120 F  
PM >120 F  >120 F  >120 F  

19. W La Cadena Dr at 
Stephens/I-215 SB Ramps 

AM 112 F  >120 F  19 B 
PM >120 F  >120 F  15 B 

21. Highgrove Pl at Center 
St 

AM >120 F  >120 F  6 A 
PM >120 F  >120 F  14 B 

22. Iowa Ave at Center St 
AM 78 E  87 F  76 E 
PM 81 F  98 F  80 E 

Notes: 
1. Delays/LOS are reported as follows; Option One / Option Two  
2. No improvements were proposed at the intersection due to the Phase One Project Traffic improving operations 

Source: Fehr & Peers 2021 
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Cumulative Year (2040) Plus Project Phases 
Intersection Improvements 

As discussed in Chapter 7, eight intersections operate below acceptable LOS under Cumulative Year (2040) 
Plus Project Phase One Conditions. These same eight intersections plus five additional intersections operate 
below acceptable LOS under Cumulative Year (2040) Plus Project Phase Two Conditions. Infrastructure 
improvements were identified that would bring conditions to acceptable conditions based on each 
jurisdiction’s LOS standards1. Note, some of the below improvements were previously identified earlier in 
this chapter under Opening Year (2024) Plus Project Intersection Improvements. LOS reports are provided 
in Appendix D. The following improvements are valid for both Phase One and Phase Two plus project 
scenarios, unless stated otherwise. Concept plans were not prepared for Phase 2 since its timing is unknown 
and future traffic conditions could change.  Additional Project Level traffic studies will be required for future 
development of Phase 2, and the future analyses for this phase will more accurately reflect the traffic 
conditions and identify appropriate improvements required to maintain acceptable levels of service.  

1. South La Cadena Drive at Barton Road 

Cumulative Year Plus Project Phase One and Two Conditions:  

The addition of Phase One and Phase Two project traffic adds delay to the intersection, which is forecast to 
operate at LOS E in the PM peak hour under Cumulative Year (2040) No Project conditions.  

Improvement(s): 

The following intersection modifications improve intersection operations to acceptable standards in the 
project Phases: 

• Add a westbound left-turn lane 

This intersection is within both City of Grand Terrace and City of Colton jurisdiction and the improvement 
will require cooperation with the City of Colton. This improvement is consistent with the General Plan 
buildout classification of Barton Road as a Major Highway and La Cadena Drive as a Divided Major Highway. 
It can be implemented in the existing right-of-way assuming 12’ per lane. Conceptual designs for the 
proposed improvements are provided in Appendix I. 

 
1 Some infrastructure improvements for Cumulative Year (2040) are the same as OY conditions 
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Cumulative Year Plus Project Phase One and Two with Improvement Conditions: 

With the above improvements, intersection operations improve to LOS C and D during the PM peak hour 
under Phase One and Phase Two. The estimated project fair share contribution towards this improvement 
is 2% for Phase One and 3% for Phase Two.  

 
Source: Google Earth, 2021 

2. I-215 Southbound Ramps/La Crosse Avenue at Barton Road 

Cumulative Year Plus Project Phase Two Conditions: 

The addition of Phase Two project traffic degrades intersection operations from LOS C to E in the PM peak 
hour. 

Improvement(s): 

The following intersection modifications improve intersection operations to acceptable standards under 
Cumulative Year (2040) Plus Project Phase Two: 

• Modify the southbound approach from a shared southbound through-left and southbound right-
turn to a southbound left-turn lane and a shared southbound through-right 

• Widen the roundabout between the west leg and south leg to be two lanes 

This improvement will require restriping of the shared southbound through-left lane to a southbound left 
and removal of the existing median on the north leg to permit restriping of the existing southbound right 
turn lane to a shared southbound through-right lane. The portion of the roundabout between the west leg 
and south leg exists as one 20-foot lane. This portion of the roundabout can be restriped, assuming 10 feet 
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per lane. If the lanes are desired to be wider, this would require either reconstruction of the roundabouts 
central island or reconstruction of the west leg’s median/crosswalk and restriping of the west leg approach 
and departure lanes. This intersection is a Caltrans controlled ramp terminal intersection and under Grand 
Terrace’s jurisdiction and the improvement will require cooperation with and approval from Caltrans.  

Cumulative Year Plus Project Two with Improvement Conditions: 

With the above improvements, intersection operations improve to LOS D in the PM peak hour. The 
estimated project fair share contribution towards this improvement is 19% for Phase Two. 

 

Source: Google Earth, 2021 
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4. Vivienda Avenue/Commerce Way at Barton Road 

Cumulative Year Plus Project Phase Two Conditions: 

The addition of Phase Two project traffic degrades intersection operations from LOS D to E in the PM peak 
hour. 

Improvement(s): 

The following intersection modifications improve intersection operations acceptable standards under 
Cumulative Year (2040) Plus Project Phase Two conditions: 

• Add a westbound left-turn lane 

This improvement can be implemented in the existing right-of-way on the east leg assuming 10’ per lane if 
the existing bike lanes are to remain striped or 11.5’ per lane if the existing bike lanes. It will require 
restriping of the existing east leg approach and departure lanes. This intersection is within Grand Terrace’s 
jurisdiction.  

Cumulative Year Plus Project Phase Two with Improvement Conditions: 

With the above improvement, intersection operations improve to LOS D during both peak hours in Phase 
Two. The estimated project fair share contribution towards this improvement is 31% for Phase Two.  

   
Source: Google Earth, 2021 
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6. Michigan Street at Commerce Way 

Cumulative Year Plus Project Phase Two Conditions: 

The addition of Phase Two project traffic degrades intersection operations from LOS C to F in the AM and 
PM peak hours. 

Improvement(s): 

The following intersection modifications improve intersection operations acceptable standards under 
Cumulative Year (2040) Plus Project Phase Two conditions: 

• Signalize the intersection  
o This intersection meets peak hour traffic volume signal warrants in the project Phases 

• Modify the westbound approach from a shared westbound through-left to be a westbound through 
• Provide protected phasing for the westbound left-turn 

This intersection is within Grand Terrace’s jurisdiction. A design engineer should verify key design attributes, 
such as stopping sight distance before implementation. These improvements will require restriping of the 
westbound approach. 

Cumulative Year Plus Project Phase Two with Improvement Conditions: 

With the above improvements, intersection operations improve to acceptable conditions during both peak 
hours in Phase Two. The estimated project fair share contribution towards this improvement is 46% for 
Phase Two.  
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Source: Google Earth, 2021 

11. South Iowa Avenue at I-215 Northbound Ramps 

Cumulative Year Plus Project Phase Two Conditions: 

The addition of Phase Two project traffic degrades intersection operations from LOS D to E in the PM peak 
hour. 

Improvement(s): 

The following intersection modifications improve intersection operations to acceptable standards under 
Cumulative Year (2040) Plus Project Phase Two conditions: 

• Modify the southbound approach from a shared left-right lane to a right-turn lane and a left-turn 
lane 

• Add a westbound right-turn lane  

This intersection is a Caltrans controlled ramp terminal intersection and the improvement will require 
cooperation with and approval from Caltrans. This improvement will require acquisition of right-of-way. 
This improvement is consistent with the City of Colton General Plan roadway classification of a Secondary 
Arterial on Iowa Avenue. In addition, adding a through lane to Iowa Avenue could induce travel and result 
in a secondary transportation impact related to increased VMT. This improvement will require widening of 
the Caltrans I-215 Northbound Off-Ramp.  
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Cumulative Year Plus Project Phase Two with Improvement Conditions: 

With the above improvements, intersection operations improve to LOS D or better during both peak hours 
in Phase Two. The estimated project fair share contribution towards this improvement is 5% for Phase Two.  

  
Source: Google Earth, 2021 
 
13. South Iowa Avenue at Main Street 

Cumulative Year Plus Project Phase One and Two Conditions: 

The addition of Phase Two project traffic degrades intersection operations from LOS D to E in the AM peak 
hour. During the PM peak hour, Phase One and Two project traffic adds delay to the intersection, which is 
forecast to operate at LOS E under Cumulative Year (2040) No Project conditions.  

Improvement(s): 

The following intersection modifications improve intersection operations to acceptable standards in the 
project Phases: 

• Add a northbound through lane  
• Restripe the receiving lane on the north leg to two lanes 
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As noted in the Opening Year (2024) improvements, this improvement is consistent with Option 2. These 
improvements will require the exclusive northbound right turn lane to turn into a shared through/right and 
reconstruction of the existing pedestrian refuge island at the southeast corner of the intersection. An 
additional northbound receiving lane can be striped in the existing right-of-way. This intersection is within 
the jurisdictions of the City of Grand Terrace, City of Colton and County of Riverside, and the improvement 
will require cooperation with the Colton and County of Riverside. In addition, adding a through lane to Iowa 
Avenue could induce travel and result in a secondary transportation impact related to increased VMT. 

Cumulative Year Plus Project Phase One and Two with Improvement Conditions: 

With the above improvements, intersection operations improve to LOS D during both peak hours in the 
project Phases. The estimated project fair share contribution towards this improvement is 6% for Phase One 
and 14% for Phase Two.  

   
Source: Google Earth, 2021 

15.  Titan Way/Sanrive Ave at Main St 

Cumulative Year Plus Project Phase One and Two Conditions: 

The addition of Phase One and Phase Two project traffic adds delay to the intersection, which is forecast to 
operate at LOS F in the AM peak hour under Cumulative Year (2040) No Project conditions. Traffic volume 
forecasts at this intersection conservatively assume increased traffic volumes from Sanrive Avenue and 
along Main Street due to the extension of Commerce Way. However, the intersection still does not meet 
peak hour signal warrant with the forecast traffic volumes. 
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LOS for unsignalized intersections is determined by the LOS for the lane with the highest delay, which is 
this intersection’s northbound lane associated with the delay in the left-turn movement. As shown in the 
LOS reports in Appendix D, most traffic at this intersection experiences little to no delay as most vehicles 
are heading through on Main Street with no traffic control. 

Additionally, as shown in the Cumulative Year No Project and Cumulative Year Plus Project LOS reports, 
provided in Appendix D, the northbound lane’s queue is estimated to increase by 0.5 and 0.6 vehicles, or 
12.5 feet and 15 feet (assuming 25 feet per vehicle) under plus Phase One and Phase Two conditions 
respectively.  

Lastly, congestion at this intersection is largely influenced by the Grand Terrace High School start times, 
which is currently in flux due to new state laws and the future start time is unknown. 

Fehr & peers recommends that the County of Riverside monitor this intersection over time as projects are 
completed to conduct traffic signal warrants and all-way stop-controlled warrants (as potential interim 
improvements) at this location using actual traffic volumes collected in the field. At this time no further 
improvements are recommended at this location. 

  
Source: Google Earth, 2021 

18. Stephens Avenue at Center Street 

Cumulative Year Plus Project Phase One and Two Conditions: 

The addition of Phase One and Phase Two project traffic adds delay to the intersection, which is forecast to 
operate at LOS F in the AM and PM peak hours under Cumulative Year (2040) No Project conditions.  
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Phase One Improvement(s): 

The following intersection modifications improve intersection operations to acceptable standards under 
Cumulative Year (2040) Plus Project Phase One conditions: 

• Modify the westbound approach from a shared through-left-right lane to one left-turn lane and 
one shared through-right turn lane 

Phase Two Improvement(s): 

The following intersection modifications would improve intersection operations to acceptable standards 
under Cumulative Year (2040) Plus Project Phase Two conditions: 

• Modify the westbound approach from a shared through-left-right lane to one left-turn lane and 
one shared through-right turn lane 

• Modify the northbound approach from a shared through-left-right lane to one shared through-left 
lane and one right-turn lane  

The east leg improvements can be implemented in the existing right-of-way assuming 12’ per lane. The east 
leg improvements will require restriping of the existing east leg approach and departure lanes as well as 
west leg approach and departure lanes to preserve the east/west alignment through the intersection. For 
Phase Two, the south leg improvements can be implemented in the existing right-of-way assuming 12’ per 
lane. This improvement will require restriping of the existing south leg approach and departure lanes. A 
design engineer should be consulted for designing key intersection attributes, such as ensuring the 
intersection provides adequate space for heavy vehicles accessing I-215 or adjacent business to make turns 
through the intersection. This intersection is within County of Riverside jurisdiction and the improvement 
will require coordination with the County of Riverside. Conceptual designs for the proposed improvements 
are provided in Appendix I. 

Cumulative Year Plus Project Phase One with Improvement Conditions: 

With the above improvements, intersection operations improve to LOS D during both peak hours in Phase 
One. The estimated project fair share contribution towards this improvement is 4% for Phase One.  

Cumulative Year Plus Project Phase Two with Improvement Conditions: 

With the above improvements, intersection operations improve to LOS D during both peak hours in Phase 
Two. The estimated project fair share contribution towards this improvement is 10% for Phase Two.  



 
Grand Terrance Specific Plan Transportation Impact Study 

August 2022  
  

 107 
 

  
Source: Google Earth, 2021 

 

19. West La Cadena Drive at Stephens Avenue/I-215 Southbound Ramps 

Cumulative Year Plus Project Phase One and Two Conditions: 

The addition of Phase One and Phase Two project traffic adds delay to the intersection, which is forecast to 
operate at LOS F in the AM and PM peak hours under Cumulative Year (2040) No Project conditions.  

Improvement(s): 

The following intersection modifications improve intersection operations to acceptable standards in the 
project Phases: 

• Signalize the intersection  
o This intersection meets peak hour traffic volume signal warrants in the project Phases 

• Modify the southbound approach from a shared through-left-right lane to a shared through-right 
lane and a left-turn lane 

These improvements can be implemented in the existing right-of-way assuming 12’ per lane. These 
improvements will require restriping of the north leg approach lanes. This intersection is a Caltrans 
controlled ramp terminal intersection and the improvement will require cooperation with and approval from 
Caltrans. Conceptual designs for the proposed improvements are provided in Appendix I. 
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Cumulative Year Plus Project Phase One and Two with Improvement Conditions: 

With the above improvements, intersection operations improve to LOS D or better during both peak hours 
in the project Phases. The estimated project fair share contribution towards this improvement is 3% for 
Phase One and 7% for Phase Two.  

   
Source: Google Earth, 2021 

20. East La Cadena Drive at Highgrove Place/I-215 NB Ramps 

Cumulative Year Plus Project Phase One and Two Conditions: 

The addition of Phase One project traffic adds delay to the intersection, which is forecast to operate at LOS 
F in the PM peak hour under Cumulative Year (2040) No Project conditions.  

Improvement(s): 

The following intersection modifications improve intersection operations to acceptable standards in the 
project Phases: 

• Signalize the intersection  
o This intersection meets peak hour traffic volume signal warrants in the project Phases 

This intersection is a Caltrans controlled ramp terminal intersection and the improvement will require 
cooperation with and approval from Caltrans. 

Cumulative Year Plus Project Phase One and Two with Improvement Conditions:  



 
Grand Terrance Specific Plan Transportation Impact Study 

August 2022  
  

 109 
 

With the above improvement, intersection operations improve to LOS D or better during both peak hours 
in the project Phases. The estimated project fair share contribution towards this improvement is 3% for 
Phase One and 7% for Phase Two.  

  
Source: Google Earth, 2021 
 

21. Highgrove Place at Center Street 

Cumulative Year Plus Project Phase One and Two Conditions: 

The addition of Phase One and Phase Two project traffic adds delay to the intersection, which is forecast to 
operate at LOS F in the AM and PM peak hours under Cumulative year (2040) No Project conditions.  

Improvement(s): 

The following intersection modifications improve intersection operations to acceptable conditions in the 
project Phases: 

• Signalize the intersection  
o This intersection meets peak hour traffic volume signal warrants in the project Phases 
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This improvement is consistent with the City of Riverside General Plan roadway classification as a four-lane 
Arterial on Center Street. This intersection is within County of Riverside jurisdiction and the improvement 
will require coordination with the County of Riverside. 

Cumulative year Plus Project Phase One and Two with Improvement Conditions: 

With the above improvement, intersection operations improve to LOS A during both peak hours in the 
project Phases. The estimated project fair share contribution towards this improvement is 4% for Phase One 
and 9% for Phase Two.  

   
Source: Google Earth, 2021 

22. Iowa Avenue at Center Street 

Cumulative Year Plus Project Phase One and Two Conditions: 

The addition of Phase One and Two project traffic degrades intersection operation from LOS E to F in the 
AM peak hour. During the PM peak hour, Phase One and Two project traffic adds delay to the intersection, 
which is forecast to operate at LOS F under Cumulative Year (2040) No Project conditions.  

Improvement(s): 

The following intersection modifications improve intersection operations to acceptable standards in the 
project Phases: 

• Add an eastbound left-turn lane 
• Add northbound left-turn lane 
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• Add a second west 
• Restripe southbound shared through-right lane to southbound through lane 
• Add a southbound right-turn pocket lane 
• Modify traffic signal phasing on Center Street from split phasing to protected phasing  

Adding an eastbound left-turn lane can implemented in the existing right-of-way assuming 12’ per lane. 
This improvement on the west leg will require the removal of the existing median on the west leg of the 
intersection and require restriping of the west leg approach and departure lanes to preserve the east/west 
alignment through the intersection. Adding a northbound left-turn lane can be implemented in the existing 
right-of-way assuming 11’ per lane. This improvement will require restriping of the existing north leg 
approach lanes. The improvements on the north leg of the intersection can be done assuming 11’ per lane. 
These improvements also require restriping of the existing north leg approach and departure lanes and 
construction of a second westbound receiving lane. This improvement is consistent with the City of Riverside 
General Plan roadway classification as a four-lane Arterial on Center Street and six-lane Arterial on Iowa 
Avenue south of Center Street, as shown in the City of Riverside General Plan which is provided in Appendix 
F. This intersection is within County of Riverside jurisdiction and the improvement will require coordination 
with the County of Riverside. In addition, adding a through lane to Iowa Avenue could induce travel and 
result in a secondary transportation impact related to increased VMT. Conceptual designs for the proposed 
improvements are provided in Appendix I. 

Cumulative Year Plus Project Phase One and Two with Improvement Conditions: 

With the above improvements, intersection operations improve to LOS D or better during both peak hours 
in the project Phases. The estimated project fair share contribution towards this improvement is 3% for 
Phase One and 8% for Phase Two.  
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Source: Google Earth, 2021 
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25. Commerce Way at De Berry Street 

Cumulative Year Plus Project Phase Two Conditions: 

The addition of Phase Two project traffic degrades intersection operations from LOS B to E in the PM peak 
hour.  

Improvement(s): 

The following intersection modifications improve intersection operations to acceptable standards under 
Cumulative Year (2040) Plus Project Phase Two conditions: 

• Signalize the intersection 
o This intersection meets peak hour traffic volume signal warrants in Phase Two 

This intersection is within City of Grand Terrace’s jurisdiction.  

Cumulative Year Plus Project Phase Two with Improvement Conditions: 

With the above improvement, intersection operations improve to LOS D or better during both peak hours 
in Phase Two. The estimated project fair share contribution towards this improvement is 35% for Phase Two.  

A summary of the Cumulative Year (2040) project fair share contributions is summarized in Table 9-2. 
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Table 9-2 
Cumulative Year (2040) Fair Share Summary  

Intersection 

Cumulative Year 
(2040) Plus Project 

Phase One with 
Improvements 

Fair Share 

Cumulative Year (2040) 
Plus Project Phase Two 

with Improvements  
Fair Share 

1. S La Cadena Dr at Barton Rd 2% 3% 

2. I-215 Southbound Ramps/La Crosse Ave at Barton Rd - 19% 

4. Vivienda Ave/Commerce Wy at Barton Rd - 31% 

6. Michigan St at Commerce Way - 46% 

11. S Iowa Ave at I-215 NB Ramps - 5% 

13. Iowa Ave at Main St 6% 14% 

18. Stephens Ave at Center St 4% 10% 

19. W La Cadena Dr at Stephens/I-215 SB Ramps 3% 7% 

20. E La Cadena Dr at Highgrove/I-215 NB Ramps 3% 7% 

21. Highgrove Pl at Center St 4% 9% 

22. Iowa Ave at Center St 3% 8% 

25. Commerce Way at De Berry St - 35% 
Source: Fehr & Peers 2022 

Intersection LOS Comparison 

Figure 9-2A and Figure 9-2B describe the identified improvements discussed above. Table 9-3 below 
compares the delay and LOS for the Cumulative Year (2040), Cumulative Year (2040) Plus Project Phase One 
Conditions, and Cumulative Year (2040) Plus Project Phase Two Conditions with the identified 
Improvements noted above. For all locations, the identified measures improve the intersection operations 
to acceptable conditions. 



Figure 9-2A
Cumulative Year (2040) Plus Project Phase 1 Conditions 

With Improvements Lane Configurations

1. S La Cadena Dr/Barton Rd 13. Iowa Ave/Main St 15. Titan Way/Sanrive Ave/W Main St 18. Stephens Ave/Center St 19. W La Cadena Dr/Stephens Ave/I-215 SB Ramps

20. E La Cadena Dr/I-215 NB Off-Ramp/Highgrove Pl 21. Highgrove Pl/Center St 22. Iowa Ave/Center St
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Figure 9-2B
Cumulative Year (2040) Plus Project Phase 2 

Conditions With Improvements Lane Configurations

1. S La Cadena Dr/Barton Rd 2. I-215 SB Ramps/Barton Rd 4. Vivienda Ave/Barton Rd/Commerce Way/Barton Rd 6. Michigan St/Commerce Way/Commerce Way/Barton Rd 11. S Iowa Ave/S Iowa Ave/I-215 NB Ramps

13. Iowa Ave/Main St 18. Stephens Ave/Center St 19. W La Cadena Dr/Stephens Ave/I-215 SB Ramps
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Table 9-3 
Cumulative Year (2040) LOS Comparison With Improvements 

Intersection Peak 
Hour 

Cumulative 
Year (2040) 
Conditions 

Cumulative 
Year (2040) 
Plus Project 
Phase One 

Cumulative 
Year (2040) 
Plus Project 

Phase One Plus 
Improvements 

Cumulative 
Year (2040) 
Plus Project 
Phase Two 

Cumulative 
Year (2040) 
Plus Project 

Phase Two Plus 
Improvements 

Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS 

1. S La Cadena 
Dr at Barton Rd 

AM 30 C  30 C  13 B 31 C  13 B  
PM 56 E  58 E  33 C 60 E  49 D  

2. I-215 
Southbound 
Ramps/La Crosse 
Ave at Barton Rd 

AM 10 A 11 B - - 11 B 11 B 

PM 24 C 34 D - - 47 E 25 D 

4. Vivienda 
Ave/Commerce 
Wy at Barton Rd 

AM 35 D  43 D  - - 49 D  44 D  

PM 46 D  55 D - - 79 E  48 D  

6. Michigan St at 
Commerce Way 

AM 15 C  21 C  6 A 37 E  5 A 
PM 20 C  33 D  4 A 83 F  8 A 

11. S Iowa Ave at 
I-215 NB Ramps 

AM 38 D  38 D - - 40 D  38 D  
PM 47 D  54 D - - 76 E  52 D  

13. Iowa Ave at 
Main St 

AM 48 D  53 D  32 C 60 E  35 D  
PM 58 E  65 E  44 D 79 E  53 D  

15. Titan 
Way/Sanrive Ave 
at Main St 

AM >120 F >120 F - - >120 F - - 

PM 26 D 27 D - - 28 D - - 

18. Stephens Ave 
at Center St 

AM 93 F  102 F  44 D 110 F  55 D  
PM 116 F  >120 F  55 D >120 F  53 D  

19. W La Cadena 
Dr at Stephens/I-
215 SB Ramps 

AM >120 F  >120 F  17 B  >120 F  21 C 

PM >120 F  >120 F  15 B  >120 F  15 B  

20. E La Cadena 
Dr at 
Highgrove/I-215 
NB Ramps 

AM 21 C  21 C  8 A 22 C  8 A 

PM 110 F  118 F  12 B  >120 F  13 B  

21. Highgrove Pl 
at Center St 

AM >120 F  >120 F  8 A >120 F  8 A 
PM >120 F  >120 F  16 B >120 F  20 B 

22. Iowa Ave at 
Center St 

AM 79 E  83 F  38 D 87 F  38 D  

PM 97 F  102 F  54 D 111 F 53 D  

25. Commerce 
Way at De Berry 
St 

AM 13 B 14 B - - 17 C 4 A 

PM 14 B 16 C - - 39 E 5 A 

Source: Fehr & Peers 2022   
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Queuing Comparison 

As documented in Chapter 8, we forecast that the intersection of East La Cadena Drive at I-215 Northbound 
Off-Ramp/ Highgrove Place will result in queues of 875 and 975 feet during the PM peak hour of Phase 
One and Two, respectively. As shown in Table 9-4, the above improvements at the intersection results in 
shorter queues that are within the available storage capacity for all plus project scenarios.  

Table 9-4 
95th Percentile Queues Comparison 

Intersection Turning 
Movement 

Storage 
Length  

(ft) 
Peak Hour Queue Length 

(ft) 

Cumulative Year With Project Phase One Conditions 

20. E. La Cadena Dr at I-215 NB Off-Ramp/ 
Highgrove Pl EBT/L 850 AM 

PM 
225 
875 

Cumulative Year With Project Phase One Improvements 

20. E. La Cadena Dr at I-215 NB Off-Ramp/ 
Highgrove Pl EBT/L 850 AM 

PM 
300 
525 

Cumulative Year With Project Phase Two Conditions 

20. E. La Cadena Dr at I-215 NB Off-Ramp/ 
Highgrove Pl EBT/L 850 AM 

PM 
225 
975 

Cumulative Year With Project Phase Two Improvements 

20. E. La Cadena Dr at I-215 NB Off-Ramp/ 
Highgrove Pl EBT/L 850 AM 

PM 
325 
650 

Note:  
1. Queues are rounded up to the nearest 25-foot increments assuming each vehicle takes up approximately 25 feet. 
2. Bold symbolizes queue lengths over available capacity. 

Source: Fehr & Peers, 2022 
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10. Alternatives Project Description 
Discussion 

The Project considered another alternative that included a major retailer, such as a Costco, for 
environmental documentation purposes. This was not the preferred alternative that was analyzed earlier in 
this transportation impact analysis. Fehr & Peers has summarized the Major Retailer Alternative below for 
informational purposes. No operations assessment was performed for this alternative. Since this alternative 
generates trips at a rate between seven and 12 percent higher than the Preferred Alternative, additional 
quantitative analysis would be required if this alternative was to move forward.   

Alternative Project Description 

The Major Retailer Alternative project would consist of the following land uses: 

• 375 Multifamily (MF) Dwelling Units (DUs) 
• 160 Detached Single-Family (SF) DUs 
• 160 Attached SF DUs 
• 80,000 square feet of retail space 
• 11,000 square feet of restaurant space 
• 91,900 square feet of self-storage space 
• 152,800 square feet of major retail space (including but not limited to land uses such as Costco or 

Walmart) 

Trip Generation 

Trip generation estimates for most of the Project Alternative land uses were calculated from the Trip 
Generation 11th Edition (ITE, 2021) rates. Table 12-1 summarize trip generation rates used to develop the 
trip generation estimates for the Project Alternative, which are shown in Table 12-2. ITE trip generation 
rates for Multi-Family Residential (ITE Code 220), Single-Family Detached Housing (ITE Code 210), Single-
Family Attached Housing (ITE Code 215), Shopping Center (>150 KSF) (ITE Code 820), High-Turnover (Sit-
Down) Restaurant (ITE Code 932), and Fast-Food Restaurant with Drive-Through Window (ITE Code 934) 
were used for the analysis. Trips for the Major Retailer land use were estimated based on data from Loomis 
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Costco Recirculated Environmental Impact Report (Kittleson & Associates, 2019). The data relied on trip 
generation studies conducted at Costco Wholesale sites located across the western United States, using 
industry-standard engineering practices consistent with guidance from the Institute of Transportation 
Engineers’ standard reference book, Trip Generation Handbook, 11th Edition. 

Sources:  
1. Institute of Transportation Engineers’ (ITE) Trip Generation Manual, 11th Edition, 2021 
2. Based on the data from Loomis Costco Recirculated Environmental Impact Report (Kittelson & Associates, 2019) 

 
 

 
Table 10-1 

Alternative Trip Generation Rates 

Project 
Land Use 

Daily 

AM Peak Hour PM Peak Hour 

ITE Code Unit In Out Total In Out Total 

Multifamily 
Units 

220 – Multifamily 
Housing (Low-rise) 

Per 
D.U. 6.74 24% 76% 0.4 63% 37% 0.51 

Single-
Family Units 

210 – Single-Family 
Detached Housing 

Per 
D.U. 9.43 26% 74% 0.7 63% 37% 0.94 

215 – Single-Family 
Attached Housing 

Per 
D.U. 7.2 31% 69% 0.48 57% 43% 0.57 

Retail Space 

Major Retailer2 KSF 72.39 55% 45% 2.39 48% 52% 7.15 

820 Shopping Center 
(>150 KSF) KSF 37.01 62% 38% 0.84 48% 52% 3.4 

Restaurant 
Space 

932 – High Turnover 
(Sit Down) Restaurant KSF 107.2 55% 45% 9.57 61% 39% 9.05 

934 – Fast-Food with 
Drive-Through 
Window 

KSF 467.48 51% 49% 44.61 52% 48% 33.03 
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Sources:  
1. Trip Generation Manual, 11th Edition (ITE, 2021) 
2. Trip Generation Manual, 11th Edition (ITE, 2017) 
3. MXD+, Fehr & Peers, 2022 
4. Based on the data from Loomis Costco Recirculated Environmental Impact Report (Kittelson & Associates, 2019) 

 

Table 10-2 
Alternative Trip Generation Estimates 

Project 

Land Use 

Daily 

AM Peak Hour PM Peak Hour 

ITE Code Size Unit In Out Total In Out Total 

Multifamily 
Units 

220 – Multifamily 
Housing (Low-rise) 375 Dwelling 

Units 2,528 36 114 150 120 71 191 

Single-
Family Units 

210 – Single-Family 
Detached Housing 160 Dwelling 

Units 1,509 29 83 112 95 55 150 

215 – Single-Family 
Attached Housing 160 Dwelling 

Units 1,152 24 53 77 52 39 91 

Retail Space 

Major Retailer4 152.8 KSF 11,061 201 164 365 525 568 1,093 

820 Shopping Center 
(>150 KSF) 80 KSF 2,961 42 25 67 131 141 272 

Restaurant 
Space 

932 – High Turnover 
(Sit Down) Restaurant 5 KSF 536 26 22 48 27 18 45 

934 – Fast-Food with 
Drive-Through 
Window 

6 KSF 2,805 137 131 268 103 95 198 

Subtotal 22,552 495 592 1,087 1,053 987 2,040 

Internalization (9.2% Daily, 13.6% AM, 17.7% PM) (2,075) (68) (80) (148) (186) (176) (362) 

Total Project Trips 20,477 427 512 939 867 811 1,678 

Diverted Link Trips for Retail and High Turnover Restaurant 
(PM 20%) 0 0 0 0 (26) (26) (52) 

Diverted Link Trips (33% of Major Retailer)4 (3,344) (58) (47) (105) (144) (155) (299) 

Diverted Link Trips for Fast-Food (49% Daily, 49% AM, 50% 
PM)  (1,248) (58) (55) (113) (43) (39) (82) 

Net External Project Trips 15,885 311 410 721 654 591 1,245 
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Trip Generation Comparison 

As compared to the Preferred Alternative, the Major Retailer Alternative daily estimates are approximately 
nine percent high, the AM peak hour estimates are approximately 12 percent higher, and the PM peak hour 
estimates are approximately seven percent higher.  

  

Table 10-3 
Alternative Trip Generation Comparison 

Project Daily 

AM Peak Hour PM Peak Hour 

In Out Total In Out Total 

Project Preferred Alternative 14,559 278 365 643 524 458 982 

Major Retailer Alternative 15,885 311 410 721 654 591 1,245 

Difference 1,326 33 45 78 130 133 263 
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11. Alternative Opening Year Plus 
Project Phase One Study 
Scenario 

This chapter evaluates the Opening Year (2024) Plus Project Phase One Conditions, under the condition that 
the Commerce Way extension from Michigan Avenue to Van Buren Street is not constructed by Opening 
Year 2024 concurrent with the Project. The analysis scenario does assume that the Project will construct the 
Commerce Way extension from Van Buren Street to Main Street.  

Alternative Opening Year (2024) Plus 
Project Phase One Study Scenario Volumes 

In this scenario, a small portion of Commerce Way is not completed, and therefore the redistribution of 
traffic assumed in the primary alternative does not occur. The trip distribution for the project is assumed to 
be the same, with all trips rerouted to Michigan Avenue instead of Commerce Way. The alternative Phase 
One trip assignment, which does not assume the Commerce Way extension, is provided in Figure 11-1. 
Peak hour turning movement volumes for the Alternative Opening Year Plus Project Phase One study 
scenario were developed by adding the Phase One trip assignment presented in Figure 11-1 to the Opening 
Year (2024) No Project volumes presented in Figure 6-1A. The Alternative Opening Year (2024) Plus Project 
Phase One forecasts are presented in Figure 11-2, along with existing lane configurations. 

Alternative Opening Year (2024) Plus 
Project Phase One Study Scenario 
Intersection Operations 

Existing lane configurations, signal timing data, and Alternative Opening Year (2024) Plus Project Phase One 
forecasts were used to evaluate operations at the study intersections under peak hour conditions. 
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Intersection operation analysis results are presented in Table 11-1. For comparison purposes, the values 
for Opening Year (2024) Plus Project Phase One are also provided in Table 11-1. Detailed intersection LOS 
worksheets are provided in Appendix D. Consistent with Opening Year (2024) No Project conditions, the 
following intersections continue to operate at unacceptable conditions: 

1. South La Cadena Drive at Barton Road 
5. Mount Vernon Avenue at Barton Road 
7. Michigan Street at De Berry Street 
9. Michigan Street at Van Buren Street 
11. Iowa Avenue at I-215 Northbound Ramps 
12.  Michigan Street at Pico Street 
13.  Iowa Avenue at Main Street 
15. Titan Way/Sanrive Avenue at Main Street 
17. Michigan Street at Main Street 
18. Stephens Avenue at Center Street 
19. West La Cadena Drive at Stephens Avenue/I-215 Southbound Ramps 
21. Highgrove Place at Center Street 
22. Iowa Avenue at Center Street 

The following intersections operated acceptably under Opening Year (2024) No Project conditions but no 
longer operate acceptably under the Alternative Opening Year (2024) Plus Project Phase One study scenario: 

14. Taylor Street/Commerce Way at Main Street 

All study intersections experience increased delays relative to Opening Year (2024) No Project Conditions 
due to the addition of Phase One traffic. Under Opening Year (2024) Plus Project Phase One Conditions, 
with the Commerce Way extension built, the majority of intersections operate with similar or lower delays, 
specifically intersections along Michigan Street and Mount Vernon Avenue, which experience lower volumes 
under these conditions. Although the majority of intersections operate better with the Commerce Way 
extension, intersections along Main Street experience higher volumes due to traffic redistribution accessing 
the extension which leads to worse operations along that corridor. To improve Alternative Opening Year 
(2024) Plus Project Phase One intersection operations, we propose constructing the Commerce Way 
extension as well as all Opening Year (2024) Plus Project Phase One improvements identified in Chapter 9. 
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Figure 11-1
Alternative Phase One Project Trip Assignment 
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Figure 11-2
Alternative Opening Year (2024) Plus Project Phase One  Conditions 

Peak Hour Traffic Volumes and Lane Configurations
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Figure 11-2
Alternative Opening Year (2024) Plus Project Phase One  Conditions 

Peak Hour Traffic Volumes and Lane Configurations
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Table 11-1 

Alternative Opening Year (2024) Plus Project Phase One Conditions Intersection LOS 

Intersection Traffic 
Control 

Peak 
Hour 

Opening Year 
(2024) No 

Project 

Alternative 
Opening Year 

(2024) Plus Project 
Phase One 

Opening Year 
(2024) Plus 

Project Phase One 

Delay 
(sec/veh) LOS Delay 

(sec/veh) LOS Delay 
(sec/veh) LOS 

1. S. La Cadena Dr at 
Barton Rd3 Signalized 

AM 47 D  48 D 48 D 
PM 100 F  107 F 107 F 

2. I-215 SB Ramps/La 
Crosse Ave at Barton 
Rd 

Roundabo
ut 

AM 9 A 10 A 10 A 

PM 19 C 28 D 28 D 

3. I-215 NB Ramps at 
Barton Rd Signalized 

AM 12 B  13 B 13 B 
PM 15 B  16 B 16 B 

4. Vivienda 
Ave/Commerce Way 
at Barton Rd 

Signalized 
AM 32 C  39 D 56 E 

PM 18 B  21 C 50 D 

5. Mt Vernon Ave at 
Barton Rd Signalized AM 94 F  107 F 77 E 

PM 49 D  49 D 39 D 
6. Michigan St at 

Commerce Way3 AWSC 
AM 20 C  29 D 43 E 
PM 16 C  24 C 31 D 

7. Michigan St at De 
Berry St AWSC AM >120 F  >120 F 22 C 

PM 44 E  97 F 15 C 
8. Mt Vernon Ave at 

De Berry St Signalized 
AM 24 C  25 C 20 C 
PM 9 A  9 A 9 A 

9. Michigan St at Van 
Buren St AWSC 

AM 93 F  >120 F 16 C 
PM 16 C  47 E 10 B 

10. S. Iowa Ave at I-215 
SB Off-Ramp Signalized 

AM 30 C  30 C 30 C 
PM 37 D  36 D 36 D 

11. Iowa Ave at I-215 
NB Ramps Signalized 

AM 105 F  71 E 71 E 
PM 86 F  61 E 61 E 

12. Michigan St at Pico 
St AWSC 

AM 120 F  >120 F 14 B 
PM 18 C  20 C 10 A 

13. Iowa Ave at Main St Signalized 
AM 102 F  104 F 102 F 
PM 68 E  73 E >120 F 

14. Taylor St/Commerce 
Way at Main St TWSC 

AM 22 C  49 E >120 F 
PM 0 A  17 C >120 F 

15. Titan Way/Sanrive 
Ave at Main St TWSC 

AM 35 E  38 E 114 F 
PM 20 C  20 C 16 C 

16. Grand Terrace High 
School Driveway at 
Main St 

Signalized 
AM 19 B  19 B 27 C 

PM 10 B  11 B 10 A 

17. Michigan St at Main 
St Signalized  

AM >120 F  >120 F 83 F 

PM 27 C  28 C 22 C 
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Table 11-1 
Alternative Opening Year (2024) Plus Project Phase One Conditions Intersection LOS 

Intersection Traffic 
Control 

Peak 
Hour 

Opening Year 
(2024) No 

Project 

Alternative 
Opening Year 

(2024) Plus Project 
Phase One 

Opening Year 
(2024) Plus 

Project Phase One 

Delay 
(sec/veh) LOS Delay 

(sec/veh) LOS Delay 
(sec/veh) LOS 

18. Stephens Ave at 
Center St Signalized 

AM >120 F  >120 F >120 F 
PM >120 F  >120 F >120 F 

19. W. La Cadena Dr at 
Stephens Ave/I-215 
SB Ramps 

AWSC 
AM 112 F  >120 F >120 F 

PM >120 F  >120 F >120 F 
20. E. La Cadena Dr at I-

215 NB Off-
Ramp/Highgrove Pl 

AWSC 
AM 12 B  13 B 13 B 

PM 25 D  31 D 28 D 

21. Highgrove Pl at 
Center St TWSC 

AM >120 F  >120 F >120 F 
PM >120 F  >120 F >120 F 

22. Iowa Ave at Center 
St Signalized 

AM 78 E  85 F 87 F 
PM 81 F  87 F 98 F 

23. Michigan St at 
Center St AWSC 

AM 24 C  25 C 19 C 
PM 17 C  19 C 13 B 

24. Mt Vernon Ave at 
Center St Signalized 

AM 32 C  33 C 28 C 
PM 29 C  29 C 27 C 

25. Commerce Way at 
De Berry St TWSC 

AM - - - - 12 B 
PM - - - - 13 B 

26. Commerce Way at 
Van Buren St TWSC 

AM - - - - 14 B 
PM - - - - 18 C 

Notes: 
1. Whole intersection weighted average stopped delay expressed in seconds per vehicle for signalized and all-way stop-

controlled (AWSC) intersections.  Worst movement delay reported for two-way-stop-controlled (TWSC) intersections. 
2. Delay operations were calculated using HCM 6th methodologies, unless stated otherwise. 
3. Due to limitations in the Synchro 11 Software and unique intersection geometries or signal timing, delay operations were 

calculated using HCM 2000 methodologies. 
4. “>120” is reported for highly congested movements where more than 120 seconds is reported. 
5. Without the construction of Commerce Way intersection 25 does not exist and intersection 26 only has free movements 

that access the Project site.  
6. Bold symbolizes unacceptable LOS. 

Source: Fehr & Peers, 2022 
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APPENDIX A: APPROVED TRANSPORTATION IMPACT ANALYSIS 
METHODOLOGIES AND ASSUMPTIONS MEMORANDUM 



MEMORANDUM 

Date: April 9, 2021 

To: Robert Eisenbeisz, P.E. City of Grand Terrace 

From: Paul Herrmann, P.E.  

Ethan Yue Sun, PhD. 

Subject: The Gatway Specific Plan Transportation Impact Analysis Methodologies and 

Assumptions 

OC18-0551 

Fehr & Peers is assisting with the transportation impact assessment for The Gateway Specific Plan 

in Grand Terrace, California. The purpose of this memorandum is to summarize the methodologies 

and assumptions that will be used in the Transportation Impact Analysis and traffic operations 

assessment. The memorandum below was updated per comments received from the City of Grand 

Terrace in a scoping meeting on March 23, 2021. The details of the project are also outlined in the 

requested scoping agreement included as Appendix B. 

The remainder of this memorandum is divided into the following sections: Study Area, Data 

Collection, Analysis Scenarios, Trip Generation, Trip Distribution, Traffic Forecasting, Impact Analysis 

Guidelines, Operations Methodology and Assumptions, and Next Steps. 

Study Area  

Study Intersections 

We utilized LEHD data and the trip generation for this project were used to determine the 

appropriate study intersections. Based on the trip distribution and trip generation discussed below, 

any intersection at which peak hour volumes are anticipated to increase by at least 50 trips due to 

the addition of project traffic was selected as a proposed study intersection consistent with San 

Bernardino County Transportation Authority (SBCTA) Congestion Management Program (CMP).  
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Figure 1 shows the proposed project study intersections and are also listed below with the 

jurisdiction they are located in:  

1. South La Cadena Drive & Barton Road (Grand Terrace/Colton)

2. I-215 SB On Ramp/La Crosse Avenue & Barton Road (Caltrans)

3. I-215 Northbound Ramps & Barton Road (Caltrans)

4. Michigan Avenue & Barton Road (Grand Terrace)

5. Vivienda Avenue & Barton Road (Grand Terrace)

6. Mount Vernon Avenue & Barton Road (Grand Terrace)

7. Michigan Avenue & Commerce Way/Stater Brothers Driveway (Grand Terrace)

8. Michigan Avenue & De Berry Street (Grand Terrace)

9. Mount Vernon Avenue & De Berry Street (Grand Terrace)

10. Michigan Avenue & Van Buren Street (Grand Terrace)

11. South La Cadena Drive/Iowa Avenue & I-215 Southbound Off Ramp (Caltrans)

12. Iowa Avenue & I-215 Northbound Ramps (Caltrans)

13. Michigan Avenue & Pico Street (Grand Terrace)

14. Iowa Avenue & Main Street (Grand Terrace/Colton/Riverside County)

15. Taylor Street & Main Street (Grand Terrace/Riverside County)

16. Titan Way/Sanrive Avenue & Main Street (Grand Terrace/Riverside County)

17. Grand Terrace High School Driveway & Main Street (Grand Terrace/Riverside County)

18. Michigan Avenue & Main Street (Grand Terrace/Riverside County)

19. Stephens Avenue & Center Street (Riverside County)

20. West La Cadena Drive & Stephens Avenue/I-215 Southbound Ramps (Caltrans)

21. East La Cadena Drive & I-215 Northbound Ramps/Highgrove Place (Caltrans)

22. Highgrove Place & Center Street (Riverside County)

23. Iowa Avenue & Center Street (Riverside County)

24. Michigan Avenue & Center Street (Riverside County)

25. Mount Vernon Avenue & Center Street (Riverside County)

The following on-site, internal project intersections will also be evaluated: 

26. De Berry Street & Commerce Way

27. De Berry Street & New Collector Street

28. Residential Driveway & Commerce Way

29. Van Buren Street & New Collector Street/Residential Driveway
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Data Collection 

Due to travel pattern changes in southern California with the emergence of COVID-19, it is not 

recommended to collect new intersection or roadway counts in the study area. AM peak period 

(7:00 to 9:00 AM) and PM peak period (4:00 to 6:00 PM) intersection counts were collected at the 

study intersections listed above on 5/25/2017, except for Mount Vernon Avenue & De Berry Street 

which was collected on 1/30/2017. These counts are considered the best data available for use in 

this study. As traffic counts were collected in 2017, a two percent growth rate per year will be 

applied to existing counts to represent 2021 conditions.  

Fehr & Peers will collect the following information in a field visit to the study area: 

 Lane configurations

 Signal phasing

 Land uses in the study area

 Existing pedestrian and bicycle facilities

 On-street parking conditions

 Transit service

As part of the data collection effort Fehr & Peers requests the following from the City of Grand 

Terrace staff:  

 Pending and approved development projects within the study area that should be

included in the forecasting effort

 Funded roadway improvement projects in the study area that should be considered in the

future analysis. Attachment A is a list of funded projects from the Southern California

Association of Governments (SCAG) 2020 Regional Transportation Plan (RTP) for the City

to verify

 Funded bicycle/pedestrian/transit improvements in the study area that should be

considered in the future analysis
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Analysis Scenarios 

The study will analyze buildout of the specific plan project in support of the programmatic 

environmental impact report (EIR) and the residential component of the project in support of the 

project specific EIR. The following seven scenarios will be analyzed as part of this study:  

 Existing (2021) Conditions: Existing traffic volumes and lane geometeries will be used to

evlauate Existing (2021) Conditions. Counts from 2017 will be grown to 2021 conditions

with an ambient growth rate calculated from traffic counts and/or SBTAM

 Opening Year (2023): Fehr & Peers will evaluate the Opening Year (2023) Conditions using

the ambient growth rates and cumulative information, including pending and approved

development projects and funded improvements in the study area

 Opening Year (2023) Plus Apartments Only Conditions: Apartments Only project traffic

volumes will be added to the Opening Year (2023) traffic volumes to evaluate Opening Year

(2023) Plus Apartments Only Conditions

 Opening Year (2023) Buildout of Specific Plan: Project traffic assuming Buildout of the

proposed Specific Plan will be added to the Opening Year (2023) traffic volumes to

evaluate Opening Year (2023) Plus Project condtitions

 Cumulative Year (2040) Conditions: Fehr & Peers will evaluate the Cumualtive (2040)

Conditions using the cumualtive forecasts developed for the study area, using the travel

demand model (SBTAM) and cumulative information including pending and approved

development projects and funded improvements in the study area

 Cumualtive Year (2040) Buildout of Specific Plan: Project traffic volumes will be added to

the  Cumualtive (2040) traffic volumes to evaluate Cumulative Year (2040) Plus Project

Conditions
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Trip Generation 

The specific plan project site plan is provided on Figure 2. The project proposes the following 

land use development yields:  

 750 dwelling units (apartments)

 154.8 KSF retail space

 87.4 KSF business park

 66.3 KSF restaurant space

 91.9 KSF net new self-storage space (existing use is 60 KSF self-storage space)

We propose to use the Environmental Protection Agency’s (EPA’s) MXD (mixed-used development) 

model to determine the projected trip internalization. This model more accurately estimates 

internalization of project trips compared to the traditional Institute of Transportation Engineers’ 

(ITE) internalization methodology. The MXD model is more refined for The Gateway study area 

because it accounts for various attributes, such as density of the site, distance to transit, density of 

intersections, employment, household size, and variables that reduce vehicle trip-making behavior. 

Given the statistical robustness of the MXD model, we believe it is more appropriate for estimating 

internalization of project trips. Fehr & Peers MXD+ tool (which incorporates the MXD methodology) 

was used to develop trip internalization for the project site and applied to trip generation estimates 

calculated from the Trip Generation 10th Edition (ITE, 2017).  

A reduction of net new trips on Barton Road and Main Street was applied based on considerations 

of pass-by and diverted link trips. The Trip Generation Handbook 3rd Edition (ITE, 2017) and LADOT 

Transportation Assessment Guidelines (July 2020) were referenced for shopping center and 

restaurant pass-by trip reductions. The Trip Generation Handbook 3rd Edition identified weekday PM 

peak period pass-by trip reduction rates for shopping center as 34% and high turnover restaurant 

as 43%. Shopping centers between 100 KSF and 300 KSF assume a 30% pass-by reduction in the 

LADOT Transportation Assessment Guidelines. Taking into consideration the proposed extension 

of Commerce Way and anticipated redistribution of traffic, the trip generation estimates assumed 

that approximately 20% of project trips will be diverted link trips from Barton Road and Main Street. 

This trip generation reduction is lower than what is identified in the references and results in a more 

conservative (i.e. a higher external trip generation) estimate than using the reference information 

outright.  
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Table 1 shows the ITE 10th Edition rates and Table 2 shows the trip generation calculations applied 

at study intersections.  

TABLE 1  

TRIP GENERATION RATES 

Land Use 

Daily 

AM Peak Hour PM Peak Hour 

Project ITE Code Unit3 In Out Total In Out Total 

Multifamily 

Units 

220 – Multifamily 

Housing (Low-rise)1,2
Per D.U. 7.51 23% 77% 0.43 63% 37% 0.47 

Retail Space 820 – Shopping Center Per KSF 37.75 62% 38% 0.94 48% 52% 3.81 

Office Space 770 – Business Park Per KSF 12.44 61% 39% 0.40 46% 54% 0.42 

Industrial and 

Agricultural 
151 – Mini Warehouse Per KSF 1.51 60% 40% 0.10 47% 53% 0.17 

Restaurant 

Space 

932 – High Turnover (Sit 

Down) Restaurant 
Per KSF 112.18 55% 45% 9.94 62% 38% 9.77 

Notes: 

1. Multifamily Housing (Low-rise) uses the fitted curve equation to calculate Daily, AM, and PM rates.

2. Project includes paired homes, townhomes, and stacked flats that are classified under ITE code 220.

3. D.U. = Dwelling Units. KSF = Thousand Square Feet.

Source: Institute of Transportation Engineers’ (ITE) Trip Generation Manual, 10th Edition, 2017 
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TABLE 2  

TRIP GENERATION ESTIMATES 

Land Use 

Daily 

AM Peak Hour PM Peak Hour 

Project ITE Code Unit1 In Out Total In Out Total 

Multifamily 

Units 

220 – Multifamily Housing 

(Low-rise)
750 D.U. 5,629 74 249 323 224 131 355 

Retail Space 820 – Shopping Center 154.8 KSF 5,844 90 55 146 283 307 590 

Office Space 770 – Business Park 87.4 KSF 1,088 21 14 35 17 20 37 

Industrial 151 – Mini Warehouse 91.9 KSF 139 6 4 9 7 8 16 

Restaurant 

Space 

932 – High Turnover (Sit 

Down) Restaurant 
66.3 KSF 7,443 363 297 659 402 246 648 

Subtotal 20,142 554 619 1,173  933 712 1,655 

Internalization (8.6% Daily, 14.6% AM, 27.8% PM) (1,732) (81) (90) (171) (259) (198) (457)

Total Project Trips 18,410 473 528 1,001 674 514 1,188 

Diverted Link Trips (20% of Retail and Restaurant) (2,426) (75) (58) (133) (103) (83) (186)

Net New External Trips 15,984 398 470 868 571 431 1,002 

Notes: 

1. D.U. = Dwelling Units. KSF = Thousand Square Feet.

Sources: 

1. Trip Generation 10th Edition (ITE, 2017)

2. Trip Generation Handbook 3rd Edition (ITE, 2017)

3. MXD+, Fehr & Peers, 2021
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Trip Distribution 

Trip distribution for this project was estimated based on Census Longitudinal Employer-Household 

Dynamics (LEHD) data and our knowledge of the study area. The estimated regional trip 

distribution assumes that vehicles will access the project site using the trip distribution shown on 

Figure 3.

It is anticipated that the majority of trips accessing the project site will use Taylor Street and 

Commerce Way, with secondary access provided at De Berry Street and Van Buren Street. Under 

the opening year scenario, due to the at-grade railroad crossing along Main Street, it is 

anticipated that 25% of the project traffic will use Taylor Street and 55% will use Commerce Way. 

Under the cumulative year scenario, due to the completion of the proposed grade separation 

project, it is anticipated that 40% of the project traffic will use Taylor Street and 40% will use 

Commerce Way. 10% of the project traffic is assumed to use De Berry Street and 10% of the 

project traffic is assumed to use Van Buren Street to access the project under both scenarios. 

5% of the traffic is assumed to stay within Grand Terrace and is mostly associated with school 

traffic at Grand Terrace High School, Grand Terrace Elementary School and Terrace Hills Middle 

School in the AM peak and local serving traffic in the PM Peak. These trips are anticipated to use 

Michigan Street, Main Street, Barton Road, De Berry Street and Van Buren Street. Approximately 

10% of the project trips are anticipated to use Michigan Avenue. 

Traffic Forecasting 

The San Bernardino County Transportation Analysis Model (SBTAM) will be used to develop 

forecasts in the study area. SBTAM is the San Bernardino County model that began as the 

Southern California Association of Governments (SCAG) regional travel demand model (which is 

utilized for the 2016 SCAG Regional Transportation Plan [RTP] and forecasts traffic volumes 

on roadway segments for the entire six-county SCAG region). The SCAG model was refined to 

provide additional detail for San Bernardino County and was calibrated for use in San Bernardino 

County by ensuring that the model is able to replicate existing traffic volumes on County 

roadways after refinement. SBTAM is considered the most appropriate tool for testing 

changes in land use and roadway network in San Bernardino County.  

Fehr & Peers will use SBTAM 2016 Base Year scenario and 2040 Future Year scenario for traffic 

forecasting, each with land use and roadway network assumptions for the given year. The Base 

Year and Future Year models are able to produce link and intersection volume forecasts. 

National 
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Cooperative Highway Research Program (NCHRP) Report 765 prescribes a variety of methods to 

developing intersection turning movement volume forecasts from travel demand model outputs. 

For typical applications, the Base Year and Future Year model outputs are compared to one another 

and are used in conjunction with existing traffic counts to develop future traffic forecasts. In this 

study, the absolute difference between the Base Year and Future Year model outputs will be used 

to interpolate the 2040 volume forecasts. This method, known as the difference method, is a state 

of the practice approach consistent with NCHRP Report 765. 

Level of Service (LOS) Standards 

Minimum acceptable Level of Service (LOS) criteria consistent with the City of Grand Terrace, SBCTA 

CMP, County of Riverside, Riverside CMP and Caltrans Guidelines will be applied for this project.  

 City of Grand Terrace – The City has adopted LOS “D” as the minimum acceptable

standard. Per direction from the City, the following criteria will be applied at all facilities

controlled by the City:

o When existing traffic conditions exceed the General Plan target LOS.

o When project traffic, when added to existing traffic, will deteriorate the LOS to

below the target LOS, and deficiences cannot be improved through project

conditions of approval.

 City of Colton – The City has adopted LOS “D” as the minimum acceptable standard. The

City has not established LOS methodology, therefore San Bernardino CMP criteria will be

utilized for analysis purposes.

 County of Riverside – The City has adopted LOS “D” as the minimum acceptable standard

for the Highgrove area. The County of Riverside Traffic Impact Analysis Guidelines were

referenced to establish the following LOS critera when a location is considered deficient:

o When existing traffic conditions exceed the General Plan target LOS.

o When project traffic, when added to existing traffic, will deteriorate the LOS to

below the target LOS, and deficiencies cannot be improved through project

conditions of approval.

o When cumulative traffic exceeds the target LOS, and impacts cannot be improved

through the TUMF network (or other funding mechanism), project conditions of

approval, or other implementation mechanisms.
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 SBCTA CMP – SBCTA, as the congestion management agency, has set LOS “E” as the

minimum acceptable threshold for CMP facilities. A deficiency occurs if the LOS at an

intersection or segment drops below the apodted LOS standard (LOS E), or if the current

LOS is F and the quantittiave measure of LOS increases by 10% or more.

 Riverside CMP – RCTC, as the congestion management agency, has set LOS E as the

minimum acceptable threshold for CMP facilities. However, the CMP states that local

agency thresholds should be applied as long as they provide improved service levels

compared to the CMP requirements.

 Caltrans – Caltrans has adopted LOS “C” as the minimum acceptable standard for state

facilities. Caltrans has also identified that LOS C may not be achieveble in congested

locations. For this project, a Project causes a deficiency if the LOS changes from LOS D or

better to LOS E or worse or increase delay/density on a facility operating at LOS E or worse.

Operations and Methodology Assumptions 

Intersection Analysis  

Intersection operating conditions in the study area will be evaluated using the Highway Capacity 

Manual (HCM) 6th Edition Transportation Research Board (TRB) methodology, which is considered 

the state-of-the-practice methodology for evaluating intersection operations and is consistent with 

the City of Grand Terrace, City of Colton, SBCTA CMP, Riverside CMP and Caltrans requirements. 

The HCM 6th Edition Methodology estimates a quantitative delay at intersections. After the 

quantitative delay estimates are complete, the methodology assigns a qualitative letter grade that 

represents the operations of the intersection. These grades range from level of service (LOS) A 

(minimal delay) to LOS F (excessive congestion). LOS E represents at-capacity operations. 

Descriptions of the LOS letter grades for signalized and unsignalized intersections are provided in 

Table 3.  

Stop-controlled and signalized intersections will be analyzed using Synchro 10 software and 

roundabouts will be analyzed using Sidra Version 7 software. 
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TABLE 3 

INTERSECTION  HCM LOS CRITERIA 

LOS Description 

Signalized 

Delay 

(Seconds) 

Unsignalized 

Delay 

(Seconds) 

A 
Operations with very low delay occurring with favorable 

progression and/or short cycle length. 
< 10.0 < 10.0 

B 
Operations with low delay occurring with good progression 

and/or short cycle lengths. 
> 10.0 to 20.0 >10.0 to 15.0

C 

Operations with average delays resulting from fair 

progression and/or longer cycle lengths. Individual cycle 

failures begin to appear. 

> 20.0 to 35.0 >15.0 to 25.0

D 

Operations with longer delays due to a combination of 

unfavorable progression, long cycle lengths, or high V/C 

ratios. Many vehicles stop and individual cycle failures are 

noticeable. 

> 35.0 to 55.0 >25.0 to 35.0

E 

Operations with high delay values indicating poor 

progression, long cycle lengths, and high V/C ratios. 

Individual cycle failures are frequent occurrences. 

> 55.0 to 80.0 >35.0 to 50.0

F 

Operation with delays unacceptable to most drivers 

occurring due to over saturation, poor progression, or very 

long cycle lengths. 

> 80.0 >50.0

Source: Highway Capacity Manual 6th Edition (Transportation Research Board, 2016). 

The following factors will be applied in the intersection analysis per the requirements of the San 

Bernardino CMP:  

 Peak Hour Factor (PHF) will be based on traffic counts collected in the field for all Existing

Conditions Analysis

 PHF for all future analysis will be set to 0.95

 Heavy vehicle percentage will be to set to 2% for all analysis scenarios unless better data is

available

 For Existing Scenarios, saturated flow rates will be set to:

o Exclusive thru: 1,800 vehicles per hour green per lane (vphgpl)

o Exclusive left: 1,700 vphgpl

o Exclusive right: 1,800 vphgpl

o Exclusive double left: 1,600 vphgpl

 For Future Scenarios, saturated flow rates will be set to:

o Exclusive thru: 1,900 vphgpl

o Exclusive left: 1,800 vphgpl

o Exclusive right: 1,900 vphgpl
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o Exclusive double right: 1,800 vphgpl

o Exclusive double left: 1,700 vphgpl

Riverside County Traffic Impact Study Guidelines nor the Riverside CMP specify saturation flow 

rates. As such, we recommend assuming consistent saturation flow rates for all analysis locations. 

Roadway Segment Analysis 

Roadway segment analysis will be conducted to size internal roadways. The City of Grand Terrance 

and the SBCTA CMP do not define roadway segment level of service thresholds so roadway 

segment thresholds used in the County of San Bernardino General Plan Update Transportation 

Impact Analysis (2018) were referenced and shown in Table 4. 

TABLE 4  

LEVEL OF SERVICE CRITERIA FOR ROADWAY SEGMENTS 

Lanes Speed (mph) LOS C LOS D LOS E 

Major Arterial / Major Highway 

6 

55 48,000 54,000 60,000 

45 31,900 54,000 54,300 

40 26,700 51,500 54,300 

35 21,500 48,900 54,300 

4 

45 21,400 37,200 37,900 

40 18,000 35,300 37,900 

35 14,700 33,300 37,900 

2 

45 10,700 18,600 19,000 

40 9,000 17,700 19,000 

35 7,400 16,700 19,000 

Controlled/Limited Access Collector 

4 35 6,800 14,100 34,800 

2 35 3,400 7,000 17,400 

Source: County of San Bernardino General Plan Update Transportation 

Impact Analysis (2018) 
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Freeway Analysis 

Based on the comments received from the City of Grand Terrace in a scoping meeting on March 

23, 2021. The freeway segment analysis is not required by the City of Grand Terrance. We will 

prepare a queueing assessment for the following off ramps to satisfy Caltrans safety requirements:  

1. I-215 SB Off-Ramp at Barton Road

2. I-215 SB Off-Ramp at Iowa Ave

3. I-215 SB Off-Ramp at La Cadena Dr

4. I-215 NB Off-Ramp at Barton Road

5. I-215 NB Off-Ramp at Iowa Ave

6. I-215 NB Off-Ramp at La Cadena Dr

Specific Issues to be Addressed 

The backbone circulation network will be required to be shown and submitted as an alignment plan 

and required to supplement the Traffic Impact Analysis to support the LOS findings of both the 

roadway segment analysis and the intersection analysis within the specific plan. 

 Plan Set will be submitted on reduced size sheets, scale of 1”=700’.

 Plan Set will be used and referenced to review and condition specific plan phases if phasing,

throughout development of planning areas.

Proposed right of way at intersections which may vary from the mid-block cross section to 

accommodate required lane configurations/LOS will be shown. Proposed curb locations from 

centerline will be shown. 

Next Steps 

Once the proposed study locations, assumptions, and methodology are approved, Fehr & Peers 

will continue the data collection for this project. Upon completion of data collection we will begin 

the traffic operations analysis for this project.  
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Attachments: 

Figure 1 – Proposed Study Intersections 

Figure 2 – Specific Plan Land Use Plan 

Figure 3- Regional Trip Distribution

Appendix A – List of 2016 SCAG RTP Projects 

Appendix B- Project Scoping Agreement 
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Figure 2
Specific Plan Land Use Plan
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Appendix A – SCAG 2020 RTP Projects 

Fehr & Peers reviewed the Southern California Association of Governments (SCAG) 2020 Regional 
Transportation Plan (RTP) project list and has listed projects within the study area below. Some of 
the projects listed have nearby completion dates or completion dates that have already passed and 
have not yet been constructed. The City of Grand Terrace has provided the updated expected 
completion dates noted below. 

• RTP ID 4A01139: Widen Barton Road to four lanes from Honey Hills Drive to Northeastern
Grand Terrace City Limits.

o RTP completion year of 2022. The City anticipates this project commpleted in
2030.

o This project is approximately 1.5 miles east of the Gateway Specific Plan Project
site.

• RTP ID 4A01141: Widen Barton Road to four lanes from I‐215 west to Southern Pacific
Rail Road.

o RTP completion year of 2025. The City anticipates this project commpleted in
2030.

o This project is approximately 750 feet north of the Gateway Specific Plan Project
site.

• RTP ID 4A01146: Widen Mt. Vernon Avenue to four lanes from Canal Street to North
Grand Terrace City Limits.

o RTP completion year of 2020, though this project has not yet been completed.
The City anticipates this project commpleted in 2030.

o This project is approximately one mile northeast of the Gateway Specific Plan
Project site.

• RTP ID 4A07027: Extend Commerce Way from 900 feet north of Pico Street to Main Street
(four lanes).

o RTP completion year of 2020, though this prject has not yet been completed.
o The City anticipates this project commpleted as part of the proposed

project.
o This project is within the Gateway Specific Plan Project site. The Gateway Specific

Plan Project proposes that Commerce Way would connect to Taylor Street.
• RTP ID 4A07268: Widen Michigan Avenue to four lanes from Commerce Way to Main

Street.
o RTP completion year of 2022. The City does not anticipate that this project

will be completed prior to 2040.
o This project is approximately 700 feet east of the Gateway Specific Plan Project

site.
• RTP ID 4A07356: Widen Main Street (Westbound Direction Only) to two lanes from Santa

Fe Rail Road to Southern Pacific Rail Road.



o RTP completion date of 2027. The City anticipates this project completed in
2030.

o This project borders the Gateway Specific Plan Project site to the south.
• RTP ID 4G04027: Grade Separation at Main Street at the San Bernardino Line.

o RTP completion year of 2030. The City anticipates this project compelted in
2030.

o The project borders the Gateway Specific Plan Project site to the south and will
affect access at Taylor Street.

• RTP ID SBD31850: FTIP ID SBD31850: Improve the Barton Road and I‐215 Interchange,
overcrossing and ramps with partial cloverleaf configuration. Northwest of I‐215 work
includes the addition of a northbound auxiliary lane. Local street work to include
widening of Barton Road to four lanes and removal of La Crosse Avenue. Between
Vivenda Avenue and Barton Road, replacement with new local road, improvements to
Barton Road and Michigan Way/Vivenda Avenue Intersection and realignment of
Commerce Way. The intersection of Barton Road, I‐215 Southbound Ramps and La
Crosse Road reconfigured to a roundabout.

o This project was recently compelted.
o This project is approximately 500 feet north of the Gateway Specific Plan Project

site and changes the on‐ramp configuration.



Grand Terrace

17-01
17-10
17-01

The Gateway at Grand Terrace Specific Plan and Homecoming Project
132- Acre Project Site located in the southwestern portion of Grand Terrace

Construction and operation of Gateway at Grand Terrace and Homecoming Project

Fehr & Peers
101 Pacifica , Suite 300

949-308-6318
Irvine, CA 92618

Lewis Management  Attn: Steven Johnson
1156 N. Mountain Ave
Upland, CA 91784
909-579-5139

Institute of Transportation Engineers (ITE) Trip Generation Manual, 10th Edition

---
-

-

- -

M2-Industrial,Restricted Manufacturing,  
Commercial Manufacturing, Single Family

Public Facilities, Residential, Commercial, 
Business Park

Mixed Use, General Commercial, Industrial

8.6% Daily, 14.6% AM, 27.8 % PM 
20% (Retail and Restaurant uses 
only)

40 40 5 10
(5% assumed to stay within study area)

2040
2023

2% annual growth will be used to grow 
counts collected in 2017 to represent 
2021 conditions.

List of Pending/Approved projects will be requested from the City & County.

San Bernardino Transportation Analysis Model

398 470 868
571 431 1,002

Please see Figure 1 in attached memorandum for proposed 
study locations.

Office Professional, Low Med Density Residential, 
General Commercial, Public Facilities

Appendix B- Project Scoping Agreement 



City of Colton, County of San Bernardino, County of Riverside

2017/2018

Roadway segment analysis will be completed to 
size new roadways proposed by the project.
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APPENDIX B: CUMULATIVE PROJECTS 



Case Number ITE Land Use Quantity Units Daily Rate AM Avg. Rate AM In (%) AM Out (%) PM Avg. Rate PM In (%) PM Out (%)
AM Pass By 
Rates (%)

PM Pass By 
Rates (%)

Daily Total AM In Am Out AM Total PM In PM Out PM Total

(150) - Warehousing (AdjStreets, 7-9 AM, 4-6 PM) 308.0 KSF 1.71 0.17 77% 23% 0.18 28% 72% 0% 0% 527 40 12 52 15 40 55

0 0 0 0 0 0 0
527 40 12 52 15 40 55

(710) - General Office Building (AdjStreets, 7-9 AM, 4-6 PM) 6.8 KSF 10.84 1.52 88% 12% 1.44 17% 83% 0% 0% 74 9 1 10 2 8 10

0 0 0 0 0 0 0
74 9 1 10 2 8 10

(150) - Warehousing (AdjStreets, 7-9 AM, 4-6 PM) 339.5 KSF 1.71 0.17 77% 23% 0.18 28% 72% 0% 0% 581 45 13 58 17 44 61

0 0 0 0 0 0 0
581 45 13 58 17 44 61

(240) - Mobile Home Park (AdjStreets, 7-9 AM, 4-6 PM) 104.0 DUs 7.12 0.39 21% 79% 0.58 62% 38% 0% 0% 740 9 32 41 37 23 60

0 0 0 0 0 0 0
740 9 32 41 37 23 60

(110) - General Light Industrial (AdjStreets, 7-9 AM, 4-6 PM) 115.0 KSF 4.87 0.74 88% 12% 0.65 14% 86% 0% 0% 560 75 10 85 11 64 75

0 0 0 0 0 0 0
560 75 10 85 11 64 75

(710) - General Office Building (AdjStreets, 7-9 AM, 4-6 PM) 2.2 KSF 10.84 1.52 88% 12% 1.44 17% 83% 0% 0% 24 3 0 3 1 2 3

0 0 0 0 0 0 0
24 3 0 3 1 2 3

(151) - Mini-Warehouse (AdjStreets, 7-9 AM, 4-6 PM) 6.0 KSF 1.45 0.09 59% 41% 0.15 47% 53% 0% 0% 9 1 0 1 0 1 1

0 0 0 0 0 0 0
9 1 0 1 0 1 1

(150) - Warehousing (AdjStreets, 7-9 AM, 4-6 PM) 29.1 KSF 1.71 0.17 77% 23% 0.18 28% 72% 0% 0% 50 4 1 5 1 4 5

0 0 0 0 0 0 0
50 4 1 5 1 4 5

(150) - Warehousing (AdjStreets, 7-9 AM, 4-6 PM) 102.1 KSF 1.71 0.17 77% 23% 0.18 28% 72% 0% 0% 175 13 4 17 5 13 18

0 0 0 0 0 0 0
175 13 4 17 5 13 18

(150) - Warehousing (AdjStreets, 7-9 AM, 4-6 PM) 43.3 KSF 1.71 0.17 77% 23% 0.18 28% 72% 0% 0% 74 5 2 7 2 6 8

0 0 0 0 0 0 0
74 5 2 7 2 6 8

(150) - Junior/Community College (AdjStreets, 7-9 AM, 4-6 PM) 35.8 KSF 1.15 0.11 81% 19% 0.11 56% 44% 0% 0% 41 3 1 4 2 2 4

0 0 0 0 0 0 0
41 3 1 4 2 2 4

(937) - Coffee/Donut Shop with Drive-Through Window (AdjStreets, 7-9 AM, 4-6 PM) 1.1 KSF 533.57 85.88 51% 49% 38.99 50% 50% 49% 50% 587 48 46 94 22 21 43

(288) (24) (23) (47) (11) (11) (22)
299 24 23 47 11 10 21
3154 231 99 330 104 217 321

Case Number ITE Land Use Quantity Units Daily Rate AM Avg. Rate AM In (%) AM Out (%) PM Avg. Rate PM In (%) PM Out (%)
AM Pass By 
Rates (%)

PM Pass By 
Rates (%)

Daily Total AM In Am Out AM Total PM In PM Out PM Total

(140) -Manufacturing (AdjStreets, 7-9 AM, 4-6 PM) 135.6 KSF 4.75 0.68 76% 24% 0.74 31% 69% 0% 0% 644 70 22 92 31 69 100

0 0 0 0 0 0 0
644 70 22 92 31 69 100

(710) - General Office Building (AdjStreets, 7-9 AM, 4-6 PM) 10.0 KSF 10.84 1.52 88% 12% 1.44 17% 83% 0% 0% 108 13 2 15 2 12 14

0 0 0 0 0 0 0
108 13 2 15 2 12 14
752 83 24 107 33 81 114

Case Number ITE Land Use Quantity Units Daily Rate AM Avg. Rate AM In (%) AM Out (%) PM Avg. Rate PM In (%) PM Out (%)
AM Pass By 
Rates (%)

PM Pass By 
Rates (%)

Daily Total AM In Am Out AM Total PM In PM Out PM Total

(822) - Strip Retail Plaza (<40k) (AdjStreets, 7-9 AM, 4-6 PM) 5.3 KSF 54.45 2.36 60% 40% 6.59 50% 50% 0% 34% 289 8 5 13 18 17 35

0 0 0 0 (6) (6) (12)
289 8 5 13 12 11 23

(130) - Industrial Park (AdjStreets, 7-9 AM, 4-6 PM) 12.0 Employees 2.91 0.44 86% 14% 0.42 20% 80% 0% 0% 35 4 1 5 1 4 5

0 0 0 0 0 0 0
35 4 1 5 1 4 5

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 6.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 57 1 3 4 4 2 6

0 0 0 0 0 0 0
57 1 3 4 4 2 6

(130) - Industrial Park (AdjStreets, 7-9 AM, 4-6 PM) 80.9 KSF 3.37 0.34 81% 19% 0.34 22% 78% 0% 0% 273 23 5 28 6 22 28

0 0 0 0 0 0 0
273 23 5 28 6 22 28

(220) - Multifamily Housing - Low Rise (AdjStreets, 7-9 AM, 4-6 PM) 117.0 DUs 6.74 0.4 24% 76% 0.51 63% 37% 0% 0% 789 11 36 47 38 22 60

0 0 0 0 0 0 0
789 11 36 47 38 22 60

(310) - Hotel (AdjStreets, 7-9 AM, 4-6 PM) 70.0 Rooms 7.99 0.46 56% 44% 0.59 51% 49% 0% 0% 559 18 14 32 21 20 41

0 0 0 0 0 0 0
559 18 14 32 21 20 41

Pass By Trips
 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

City of Rialto 

Pass By Trips
 External Trips Subtotal

Site and Architectural 
Review 19‐05, Conditional 
Use Permit 19‐04, Minor 
Deviation 19‐01, and 

Tentative Tract map 21‐01, 
Site and Architectural 
Review 21‐005, and 
Environmental 21‐03

Conditional Use Permit 19‐
01, Site and Architectural 
19‐03, and Environmental 

19‐05
Pass By Trips

 External Trips Subtotal

City of Grand Terrace

Conditional Use 21‐01, Site 
and Architectural 20‐08, 
Variance 20‐01, Sign 
Program 20‐05, and 

Pass By Trips
 External Trips SubtotalAngelus Block

Pass By Trips
 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

PR‐2022‐001255
Pass By Trips

 External Trips Subtotal

PR‐2021‐001122
Pass By Trips

 External Trips Subtotal

PR‐2021‐000708
Pass By Trips

 External Trips Subtotal

Pass By Trips

Pass By Trips
 External Trips Subtotal

P18‐0020 P18‐0021 P18‐
0022 P18‐0023

P18‐0595
Pass By Trips

 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

P17‐0506 P17‐0507  External Trips Subtotal

 City of Riverside Total External Trips

City of Rialto Total External Trips

P14‐1033 P14‐1034
Pass By Trips

 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

P20‐0482
P20‐0483

PR‐2021‐000932
Pass By Trips

 External Trips Subtotal

Pass By Trips
 External Trips SubtotalP19‐0325

General Plan Amendment 
20‐02, Specific Plan 
Amendment 20‐02, 

Conditional Use Permit 20‐
01, Site and Architectural 

Review 20‐03 and

Cumulative Projects Trip Generation Rates and Estimates

City of Riverside 



(822) - Strip Retail Plaza (<40k) (AdjStreets, 7-9 AM, 4-6 PM) 6.5 KSF 54.45 2.36 60% 40% 6.59 50% 50% 0% 34% 354 9 6 15 22 21 43

0 0 0 0 (7) (7) (14)
354 9 6 15 15 14 29 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 22.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 207 4 11 15 13 8 21

0 0 0 0 0 0 0 
207 4 11 15 13 8 21 

(220) - Multifamily Housing - Low Rise (AdjStreets, 7-9 AM, 4-6 PM) 16.0 DUs 6.74 0.4 24% 76% 0.51 63% 37% 0% 0% 108 1 5 6 5 3 8

0 0 0 0 0 0 0 
108 1 5 6 5 3 8 

(710) - General Office Building (AdjStreets, 7-9 AM, 4-6 PM) 6.4 KSF 10.84 1.52 88% 12% 1.44 17% 83% 0% 0% 69 9 1 10 2 7 9

0 0 0 0 0 0 0 
69 9 1 10 2 7 9 

2740 88 87 175 117 113 230

Case Number ITE Land Use Quantity Units Daily Rate AM Avg. Rate AM In (%) AM Out (%) PM Avg. Rate PM In (%) PM Out (%)
AM Pass By 
Rates (%)

PM Pass By 
Rates (%)

Daily Total AM In Am Out AM Total PM In PM Out PM Total

(710) - General Office Building (AdjStreets, 7-9 AM, 4-6 PM) 40.6 KSF 10.84 1.52 88% 12% 1.44 17% 83% 0% 0% 440 55 7 62 10 48 58

(710) - General Office Building (AdjStreets, 7-9 AM, 4-6 PM) 20.6 KSF 10.84 1.52 88% 12% 1.44 17% 83% - - 223 27 4 31 5 25 30

217 28 3 31 5 23 28 
0 0 0 0 0 0 0 

217 28 3 31 5 23 28 

(932) - High-Turnover (Sit-Down) Restaurant (AdjStreets, 7-9 AM, 4-6 PM) 3.8 KSF 107.2 9.57 55% 45% 9.05 61% 39% 0% 43% 412 20 17 37 21 14 35

0 0 0 0 (9) (6) (15)
412 20 17 37 12 8 20 

(945) - Convenience Store/Gas Station (AdjStreets, 7-9 AM, 4-6 PM) 12.0 VFP 265.12 16.1 50% 50% 18.4 50% 50% 63% 66% 3181 97 96 193 111 110 221

(2004) (61) (60) (121) (73) (73) (146)
1177 36 36 72 38 37 75 

(150) - Warehousing (AdjStreets, 7-9 AM, 4-6 PM) 277.9 KSF 1.71 0.17 77% 23% 0.18 28% 72% 0% 0% 475 36 11 47 14 36 50

0 0 0 0 0 0 0 
475 36 11 47 14 36 50 

(710) - General Office Building (AdjStreets, 7-9 AM, 4-6 PM) 92.7 KSF 10.84 1.52 88% 12% 1.44 17% 83% 0% 0% 1005 124 17 141 23 110 133

0 0 0 0 0 0 0 
1005 124 17 141 23 110 133 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 34.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 321 6 18 24 20 12 32

0 0 0 0 0 0 0 
321 6 18 24 20 12 32 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 36.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 339 7 18 25 21 13 34

0 0 0 0 0 0 0 
339 7 18 25 21 13 34 

(220) - Multifamily Housing - Low Rise (AdjStreets, 7-9 AM, 4-6 PM) 846.0 DUs 6.74 0.4 24% 76% 0.51 63% 37% 0% 0% 5702 81 257 338 272 159 431

0 0 0 0 0 0 0 
5702 81 257 338 272 159 431 

(220) - Multifamily Housing - Low Rise (AdjStreets, 7-9 AM, 4-6 PM) 89.0 DUs 6.74 0.4 24% 76% 0.51 63% 37% 0% 0% 600 9 27 36 28 17 45

0 0 0 0 0 0 0 
600 9 27 36 28 17 45 

(560) - Church (AdjStreets, 7-9 AM, 4-6 PM) 11.1 KSF 7.6 0.32 62% 38% 0.49 44% 56% 0% 0% 84 2 2 4 2 3 5

0 0 0 0 0 0 0 
84 2 2 4 2 3 5 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 17.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 160 3 9 12 10 6 16

0 0 0 0 0 0 0 
160 3 9 12 10 6 16 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 31.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 292 6 16 22 18 11 29

0 0 0 0 0 0 0 
292 6 16 22 18 11 29 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 69.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 651 12 36 48 41 24 65

0 0 0 0 0 0 0 
651 12 36 48 41 24 65 

(522) - Middle School/Junior High School (AdjStreets, 7-9 AM, 4-6 PM) 500.0 Students 2.1 0.67 54% 46% 0.15 48% 52% 0% 0% 1050 181 154 335 36 39 75

(520) - Elementary School (AdjStreets, 7-9 AM, 4-6 PM) 1,100.0 Students 2.27 0.74 54% 46% 0.16 46% 54% 0% 0% 2497 440 374 814 81 95 176

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 198.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 1867 36 103 139 117 69 186

5414 657 631 1288 234 203 437
(1354) (164) (158) (322) (59) (51) (109)
4060 493 473 966 175 152 328 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 381.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 3593 69 198 267 226 132 358

0 0 0 0 0 0 0 
3593 69 198 267 226 132 358 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 97.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 915 18 50 68 57 34 91

0 0 0 0 0 0 0 
915 18 50 68 57 34 91 

Pass By Trips

 External Trips Subtotal

New Use - Existing Use

Pass By Trips
 External Trips Subtotal

Pass By Trips

 External Trips Subtotal

Internalization (25% AM, 25% PM)
 External Trips Subtotal

Total Site Trips

Pass By Trips
 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

 External Trips Subtotal
Pass By Trips

 External Trips Subtotal

Pass By Trips

 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

PP10269R1

TR32291

TR30909

TR29170

TR28957

Pass By Trips
 External Trips Subtotal

Pass By Trips

TR29168

TR30908

PP23256

TR24410

PP24778

General Plan 20‐01, Zoning 
Code Amendment 20‐01, 

Specific Plan 20‐01, 
Tentative Tract Map, Site 

Conditional Use Permit 17‐
08, Site and Architectural 
15‐04 and Environmental 

15‐07

PP25125

County of Riverside

Pass By Trips
 External Trips Subtotal

CUP03763
Pass By Trips

PUP00884

PPT210011

City of Grand Terrace Total External Trips

Site and Architectural 
Review 18‐09, Variance 18‐
001, and Environmental 18‐

08

Pass By Trips
 External Trips Subtotal

TR34592
Pass By Trips

 External Trips Subtotal

 External Trips Subtotal

Review 20‐03, and 
Environmental 20‐03



(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 85.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 802 16 44 60 50 30 80

0 0 0 0 0 0 0 
802 16 44 60 50 30 80 

(520) - Elementary School (AdjStreets, 7-9 AM, 4-6 PM) 750.0 Students 2.27 0.74 54% 46% 0.16 46% 54% 0% 0% 1703 300 255 555 55 65 120

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 714.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 6733 130 370 500 423 248 671

8436 430 625 1055 478 313 791
(2109) (108) (156) (264) (120) (78) (198)
6327 322 469 791 358 235 593 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 688.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 6488 125 357 482 408 239 647

0 0 0 0 0 0 0 
6488 125 357 482 408 239 647 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 143.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 1348 26 74 100 84 50 134

0 0 0 0 0 0 0 
1348 26 74 100 84 50 134 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 270.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 2546 49 140 189 160 94 254

0 0 0 0 0 0 0 
2546 49 140 189 160 94 254 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 273.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 2574 50 141 191 162 95 257

0 0 0 0 0 0 0 
2574 50 141 191 162 95 257 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 270.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 2546 49 140 189 160 94 254

0 0 0 0 0 0 0 
2546 49 140 189 160 94 254 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 113.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 1066 21 58 79 67 39 106

0 0 0 0 0 0 0 
1066 21 58 79 67 39 106 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 1,986.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 18728 361 1029 1390 1176 691 1867

(522) - Middle School/Junior High School (AdjStreets, 7-9 AM, 4-6 PM) 500.0 Students 2.1 0.67 54% 46% 0.15 48% 52% 0% 0% 1050 181 154 335 36 39 75

19778 542 1183 1725 1212 730 1942
(4945) (136) (296) (432) (303) (183) (486)
14833 406 887 1293 909 547 1456 

(820) Shopping Center (>150k) (AdjStreets, 7-9 AM, 4-6 PM) 424.7 KSF 37.0 0.84 62% 38% 3.4 48% 52% 0% 34% 15714 221 136 357 693 751 1444

0 0 0 0 (236) (255) (491)
15714 221 136 357 457 496 953 

(882) - Marijuana Dispensary (AdjStreets, 7-9 AM, 4-6 PM) 7.1 KSF 211.1 10.54 52% 48% 18.92 50% 50% 0% 0% 1499 39 36 75 67 67 134

0 0 0 0 0 0 0 
1499 39 36 75 67 67 134 

(190) Marijuana Cultivation and Processing Facility (AdjStreets, 7-9 AM, 4-6 PM) 10.0 KSF - 0.69 93% 7% 0.64 28% 72% 0% 0% 0 7 0 7 2 4 6

0 0 0 0 0 0 0 
0 7 0 7 2 4 6 

(882) - Marijuana Dispensary (AdjStreets, 7-9 AM, 4-6 PM) 2.3 KSF 211.1 10.54 52% 48% 18.92 50% 50% 0% 0% 475 12 12 24 22 21 43

0 0 0 0 0 0 0 
475 12 12 24 22 21 43 

(882) - Marijuana Dispensary (AdjStreets, 7-9 AM, 4-6 PM) 2.4 KSF 211.1 10.54 52% 48% 18.92 50% 50% 0% 0% 507 13 12 25 23 22 45

0 0 0 0 0 0 0 
507 13 12 25 23 22 45 

(190) Marijuana Cultivation and Processing Facility (AdjStreets, 7-9 AM, 4-6 PM) 22.0 KSF - 0.69 93% 7% 0.64 28% 72% 0% 0% 0 14 1 15 4 10 14

0 0 0 0 0 0 0 
0 14 1 15 4 10 14 

(220) - Multifamily Housing - Low Rise (AdjStreets, 7-9 AM, 4-6 PM) 52.0 DUs 6.74 0.4 24% 76% 0.51 63% 37% 0% 0% 350 5 16 21 17 10 27

0 0 0 0 0 0 0 
350 5 16 21 17 10 27 

(945) - Convenience Store/Gas Station (AdjStreets, 7-9 AM, 4-6 PM) 12.0
Vehicle Fueling 

Positions
257.13 27.04 50% 50% 22.76 50% 50% 63% 66% 3086 162 162 324 137 136 273

(1944) (102) (102) (204) (90) (90) (180)
1142 60 60 120 47 46 93 
#REF! #REF! #REF! #REF! #REF! #REF! #REF!

Case Number ITE Land Use Quantity Units Daily Rate AM Avg. Rate AM In (%) AM Out (%) PM Avg. Rate PM In (%) PM Out (%)
AM Pass By 
Rates (%)

PM Pass By 
Rates (%)

Daily Total AM In Am Out AM Total PM In PM Out PM Total

(110) - General Light Industrial (AdjStreets, 7-9 AM, 4-6 PM) 335.0 KSF 4.87 0.74 88% 12% 0.65 14% 86% 0% 0% 1631 218 30 248 31 187 218

0 0 0 0 0 0 0 
1631 218 30 248 31 187 218 
1631 218 30 248 31 187 218

Case Number ITE Land Use Quantity Units Daily Rate AM Avg. Rate AM In (%) AM Out (%) PM Avg. Rate PM In (%) PM Out (%)
AM Pass By 
Rates (%)

PM Pass By 
Rates (%)

Daily Total AM In Am Out AM Total PM In PM Out PM Total

(130) - Industrial Park (AdjStreets, 7-9 AM, 4-6 PM) 932.0 KSF 3.37 0.34 81% 19% 0.34 22% 78% 0% 0% 3141 257 60 317 70 247 317

0 0 0 0 0 0 0 
3141 257 60 317 70 247 317 

(710) - General Office Building (AdjStreets, 7-9 AM, 4-6 PM) 7.1 KSF 10.84 1.52 88% 12% 1.44 17% 83% 0% 0% 77 10 1 11 2 8 10

 External Trips Subtotal

Total Site Trips

Pass By Trips
 External Trips Subtotal

Internalization (25% AM, 25% PM)

TR29740
Pass By Trips

 External Trips Subtotal

 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

TR29741

Pass By Trips

City of Jurupa Valley

Agua Mansa Road 
Development Pass By Trips

 External Trips Subtotal

CUP210012

County of Riverside Total External Trips

City of Jurupa Valley Total External Trips

Pass By Trips
 External Trips Subtotal

Internalization (25% AM, 25% PM)

TR29600
Pass By Trips

 External Trips Subtotal

TR29740M1

TR29598

TR29599R1

TR29597

TR33410

PPT200016
Pass By Trips

 External Trips Subtotal

Total Site Trips

 External Trips Subtotal

City of Colton

DAP‐001‐668
Pass By Trips

 External Trips Subtotal

‐

Pass By Trips
 External Trips Subtotal

Pass By Trips
 External Trips Subtotal

CUP210007
Pass By Trips

 External Trips Subtotal

SP00208

Pass By Trips
 External Trips Subtotal

CUP200007
Pass By Trips

 External Trips Subtotal

PPT200017
Pass By Trips

 External Trips Subtotal

CUP210001
Pass By Trips

 External Trips Subtotal

CUP190007



0 0 0 0 0 0 0 
77 10 1 11 2 8 10 

(944) - Gasoline/Service Station 18.0 VFP 172.01 10.28 50% 50% 13.91 50% 50% 58% 42% 3096 93 92 185 125 125 250

(1300) (54) (53) (107) (53) (53) (106)
1796 39 39 78 72 72 144 

(942) - Automobile Care Center (AdjStreets, 7-9 AM, 4-6 PM) 5.0 KSF - 2.25 66% 34% 3.11 48% 52% 0% 0% 0 7 4 11 8 8 16

0 0 0 0 0 0 0 
0 7 4 11 8 8 16 

(310) - Hotel (AdjStreets, 7-9 AM, 4-6 PM) 73.0 Rooms 7.99 0.46 56% 44% 0.59 51% 49% 0% 0% 583 19 15 34 22 21 43

0 0 0 0 0 0 0 
583 19 15 34 22 21 43 

(130) - Industrial Park (AdjStreets, 7-9 AM, 4-6 PM) 960.0 KSF 3.37 0.34 81% 19% 0.34 22% 78% 0% 0% 3235 264 62 326 72 254 326

0 0 0 0 0 0 0 
3235 264 62 326 72 254 326 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 88.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 830 16 46 62 52 31 83

0 0 0 0 0 0 0 
830 16 46 62 52 31 83 

(110) - General Light Industrial (AdjStreets, 7-9 AM, 4-6 PM) 15.8 KSF 4.87 0.74 88% 12% 0.65 14% 86% 0% 0% 77 11 1 12 1 9 10

0 0 0 0 0 0 0 
77 11 1 12 1 9 10 

(220) - Multifamily Housing - Low Rise (AdjStreets, 7-9 AM, 4-6 PM) 49.0 DUs 6.74 0.4 24% 76% 0.51 63% 37% 0% 0% 330 5 15 20 16 9 25

0 0 0 0 0 0 0 
330 5 15 20 16 9 25 

(150) - Warehousing (AdjStreets, 7-9 AM, 4-6 PM) 10.1 KSF 1.71 0.17 77% 23% 0.18 28% 72% 0% 0% 17 2 0 2 1 1 2

0 0 0 0 0 0 0 
17 2 0 2 1 1 2 

(942) - Automobile Care Center (AdjStreets, 7-9 AM, 4-6 PM) 20.0 KSF - 2.25 66% 34% 3.11 48% 52% 0% 0% 0 30 15 45 30 32 62

0 0 0 0 0 0 0 
0 30 15 45 30 32 62 

(254) - Assisted Living (AdjStreets, 7-9 AM, 4-6 PM) 45.0 Beds 2.6 0.18 60% 40% 0.24 39% 61% 0% 0% 117 5 3 8 4 7 11

0 0 0 0 0 0 0 
117 5 3 8 4 7 11 

(253) - Congregate Care Facility (AdjStreets, 7-9 AM, 4-6 PM) 25.0 DUs 2.21 0.08 58% 42% 0.18 49% 51% 0% 0% 55 1 1 2 2 3 5

0 0 0 0 0 0 0 
55 1 1 2 2 3 5 

(650) - Free-Standing Emergency Room (AdjStreets, 7-9 AM, 4-6 PM) 2.8 KSF 24.9 1.12 50% 50% 1.52 46% 54% 0% 0% 70 2 1 3 2 2 4

0 0 0 0 0 0 0 
70 2 1 3 2 2 4 

(842) - Recreational Vehicle Sales (AdjStreets, 7-9 AM, 4-6 PM) 25.3 KSF 5 0.46 85% 15% 0.77 31% 69% 0% 0% 127 10 2 12 6 13 19

0 0 0 0 0 0 0 
127 10 2 12 6 13 19 

(150) - Warehousing (AdjStreets, 7-9 AM, 4-6 PM) 100.0 KSF 1.71 0.17 77% 23% 0.18 28% 72% 0% 0% 171 13 4 17 5 13 18

0 0 0 0 0 0 0 
171 13 4 17 5 13 18 

(942) - Automobile Care Center (AdjStreets, 7-9 AM, 4-6 PM) 12.0 KSF - 2.25 66% 34% 3.11 48% 52% 0% 0% 0 18 9 27 18 19 37

0 0 0 0 0 0 0 
0 18 9 27 18 19 37 

(210) - Single-Family Detached Housing (AdjStreets, 7-9 AM, 4-6 PM) 606.0 DUs 9.43 0.7 26% 74% 0.94 63% 37% 0% 0% 5715 110 314 424 359 211 570

0 0 0 0 0 0 0 
5715 110 314 424 359 211 570 

(215) - Single-Family Attached Housing (AdjStreets, 7-9 AM, 4-6 PM) 268.0 DUs 7.2 0.48 31% 69% 0.57 57% 43% 0% 0% 1930 40 89 129 87 66 153

0 0 0 0 0 0 0 
1930 40 89 129 87 66 153 

(220) - Multifamily Housing - Low Rise (AdjStreets, 7-9 AM, 4-6 PM) 5.0 DUs 6.74 0.4 24% 76% 0.51 63% 37% 0% 0% 34 0 2 2 2 1 3

0 0 0 0 0 0 0 
34 0 2 2 2 1 3 

(890) - Furniture Store (AdjStreets, 7-9 AM, 4-6 PM) 40.0 KSF 6.3 0.26 71% 29% 0.52 47% 53% 0% 0% 252 7 3 10 10 11 21

0 0 0 0 0 0 0 
252 7 3 10 10 11 21 

(150) - Warehousing (AdjStreets, 7-9 AM, 4-6 PM) 80.6 KSF 1.71 0.17 77% 23% 0.18 28% 72% 0% 0% 138 11 3 14 4 11 15

0 0 0 0 0 0 0 
138 11 3 14 4 11 15 

12980 767 375 1142 486 838 1324

Pass By Trips

DAP‐001‐754
Pass By Trips

 External Trips Subtotal

DAP‐001‐713
Pass By Trips

 External Trips Subtotal

DAP‐001‐707
Pass By Trips

 External Trips Subtotal

DAP‐001‐756
Pass By Trips

 External Trips Subtotal

 External Trips Subtotal

DAP‐001‐623
Pass By Trips

 External Trips Subtotal

DAP‐001‐602
Pass By Trips

 External Trips Subtotal

DAP‐001‐748
Pass By Trips

 External Trips Subtotal

DAP‐001‐378
Pass By Trips

 External Trips Subtotal

DAP‐001‐548 & 535
Pass By Trips

DAP‐001‐745

Pass By Trips

DAP‐001‐722

DAP‐001‐667
Pass By Trips

 External Trips Subtotal

 External Trips Subtotal

 External Trips Subtotal

DAP‐001‐646
Pass By Trips

 External Trips Subtotal

DAP‐001‐743
Pass By Trips

 External Trips Subtotal

DAP‐001‐740
Pass By Trips

 External Trips Subtotal

DAP‐001‐730

 External Trips Subtotal

DAP‐001‐725
Pass By Trips

City of Colton Total External Trips

Pass By Trips

DAP‐001‐706
Pass By Trips

 External Trips Subtotal

DAP‐001‐654
Pass By Trips

 External Trips Subtotal

‐
Pass By Trips

 External Trips Subtotal

 External Trips Subtotal

DAP‐001‐748
Pass By Trips

 External Trips Subtotal



Conditional Use Permits City of Riverside Cumulative Projects List (2/13/14)

Case 
Number

Location Project Description City State Acres
Buildings Total 
Square Feet

Dwelling Units Approval Date

P05‐1528    
P09‐0087

15592 Constable Road
Tract Map 34509; 50 Single family lots; Phase I ‐ Develop approx 60 acres 
to 11 subdivision lots 

Riverside CA 254.34 ‐ 50
CC 11/06/07;

CPC 4/23/09 (Phase I)
P06‐0900
P08‐0269
P08‐0270

SWC Lurin Avenue and Wood Road
Tract Map 32301; Single Family Residences

Riverside CA 10.50 ‐ 20 CPC 4/19/07

P06‐1355 SWC Lurin Avenue and Barton Street
Tract Map 33480; Single Family Residences

Riverside CA 21.14 ‐ 32 CPC 7/3/08

P06‐1396
NWC Mariposa Avenue and Cole 

Avenue
Tract Map 33481; Single Family Residences

Riverside CA 18.78 ‐ 25 CPC 7/3/08

P06‐1404 SEC Lurin Avenue and Wood Road
Tract Map 33482; Single Family Residences

Riverside CA 15.13 ‐ 29 CPC 7/3/08

P10‐0113 
P10‐0118  
P10‐0449

19985 Van Buren Blvd
Parcel Map 36434 Scoping Session, EIR, DR; Gless Ranch ‐ commercial 
retail shopping

Riverside CA 40.00 425,447 ‐ CC 2/21/12

P12‐0019    
P12‐0156    
P12‐0158

NWC Riverwalk Parkway and Flat Rock 
Drive

Conditional Use Permit, Specific Plan Amendment, and Design Review of 
plot plan and building elevations to facilitate the construction of a vehicle 
fuel station and wash facility as a 2,400 square foot convenience store and 
a 3,946 square foot coffee shop in the Commercial Retail La Sierra 
University Specific Plan Overlay Zone

Riverside CA 1.17 6,346 ‐ CC 9/4/12

P12‐0021    
P12‐0022    
P12‐0074

3990 Reynolds Rd 
Parcel Map 36442; General Plan Amendment to change property from C to 
MHDR; Rezoning from CR‐SP and O‐S‐R‐SP to R‐3‐3000‐SP to consider the 
establishment of a 4‐story multi‐family residential development

Riverside CA 9.7 ‐ 102 CC 6/5/12

P12‐0184    
P12‐0185    
P12‐0187

9265 Audrey Avenue

General Plan Amendment to change property from MDR to C; Rezoning 
from R‐1‐7000 to C; and Design review to facilitate the construction of a 
multiple tenant retail building on a two parcel site, known  as the Azar 
Plaza

Riverside CA 0.6 6,150 ‐ CC 11/13/12

P12‐0234 3439 Arlington Ave
Design Review; LA Fitness ~9,600 square foot expansion to an existing 
~42,000 square foot health and fitness club

Riverside CA 5.50 ~51,600 ‐ ZA 05/31/12

P12‐0266   
P12‐0267   
P12‐0268

5938 ‐ 5944 Grand Ave
Conditional Use Permit and Design Review for a 2‐story senior housing 
facility with associated parking, on two vacant parcels approximately 1.4 
acres

Riverside CA 1.40 ‐ 37 CC AP 10/09/2012

P12‐0351 3550 Vine St

Conditional Use Permit to allow the establishment of a 
vocational/technical school for a maximum of 252 students at any one 
time within an existing 40,060 square foot 3‐story office building in the 
Marketplace Specific Plan 

Riverside CA 2.60
10,000 of 2nd 
floor of existing 

bldg
‐ CC 10/9/12

P12‐0360 2100 Alessandro Blvd 
Conditional Use Permit to establish a vocational school on a site currently 
developed with an approximately 11,505 square foot single‐story retail 
building in the Sycamore Canyon Business Park Specific Plan 

Riverside CA 2.15
11,505 (existing 

bldg)
‐ CPC 12/6/12

P12‐0393 
P12‐0394

6240 Hawarden Drive

Parcel Map; subdivide an approximately 14.63 acre, two‐parcel site into 
three parcels ranging in size from 1.02 to 11.61 acres; a variance for a flag 
lot, parcel 2, and to allow the existing parcel, located at 6260 Hawarden 
Drive, to increase from 0.63 acres to 1.02 acres in size, where the 
Hawarden Drive Special Design Area requires a minimum of 2.0 acres, 
located at 6240 and 6260 Hawarden Drive, in the RC – Residential 
Conservation Zone

Riverside CA 14.63 3 CC 03/30/2015

P12‐0419    
P12‐0557    
P12‐0558    
P12‐0559

360 Alessandro Blvd
Conditional Use Permit and Design Review to allow the establishment of a 
stand‐alone financial institution; General Plan Amendment to change 
property from MDR to C; Rezoning from Residential Estate to Office

Riverside CA 0.84 3,858 ‐ CC 5/7/13

1



Conditional Use Permits City of Riverside Cumulative Projects List (2/13/14)

Case 
Number

Location Project Description City State Acres
Buildings Total 
Square Feet

Dwelling Units Approval Date

P12‐0507   
P12‐0508   
P12‐0509   
P12‐0510

2325 Cottonwood Av
DR, VR LLA, LS/I; 235,741 sqft addition to an existing 400,580 sqft 
warehouse/ industrial building

Riverside CA
9.5     

project    
site

636,321 ‐ ZA 12/7/12

P12‐0520    
P12‐0524

3580 Adams St
Conditional use permit; California Baptist University student services 
complex; rehabilitate existing retail space

Riverside CA 36,266 ‐ CC 1/8/13

P12‐0601  
P12‐0697  
P12‐0698

14601 Dauchy Ave
Tract Map 36370; GPA from VLDR to HR; RZ from R‐1‐1/2 acre to RC; 10 
lot subdivision

Riverside CA 9 10 4/17/2014

P12‐0605    
P12‐0606

4250 Van Buren Blvd 
Conditional Use Permit and Design Review, to allow the expansion  of a 
vehicle fuel station consisting of construction of second set of pumps and 
1,776 sq.ft. canopy at existing "Food 4 Less" supermarket 

Riverside CA 7.45 ‐ ‐ CC 4/9/13

P12‐0717 1710 Main Street Family Dollar store Riverside CA 1.01 8,039 ‐ ZA 3/11/13
P12‐0729  
P12‐0727

4015 Madison St
RZ/DR; Rezoning from R‐1‐7000 to O‐S‐1 to accommodate the  expansion 
of parking lot for existing medical office 

Riverside CA 0.26 ‐ ‐ CC 9/24/13

P12‐0741    
P12‐0743   
P14‐0238

3545 Central Ave
Riverside Plaza renovations; Pad 3 renovations to consist of 7 tenant 
spaces with outdoor dining

Riverside CA 35.00 ‐ ‐ ZA 6/7/13; ZA 7/9/14

P12‐0742 6825 ‐ 6900 Jurupa Ave 

Conditional Use Permit; Riverside Auto Auction; Vehicle Storage Yard, 
Minor Vehicle repair and inspections  within an existing office/industrial 
building where the outdoor storage of wholesale vehicles has been 
previously approved (P10‐0282, CC Approved 10/19/10)

Riverside CA 27.71
 56,000 (existing 

bldg)
‐ CC 6/11/13

P12‐0761    
P12‐0442    
P12‐0443   
P12‐0444

2831 Mary St
Conditional Use Permit to allow the development of a CVS drug store that 
coincides with Stater Bros redevelopment project  (Conditional Use 
Permit, Rezoning, and Design Review)

Riverside CA 6.30 56,101 ‐ CC 5/14/13

P12‐0799   
P12‐0800

NWC Palm Avenue and Beechwood 
Place

Tract Map 36516 and Design Review; subdivide 1.26 ac vacant parcel into 
7 single family residential lots ranging in size from 7,002 to 8,011 sq.ft.

Riverside CA 1.26 ‐ 7 CPC 4/3/14

P13‐0038   
P13‐0441

3683 Adams St
Rezoning property from Single Family Residential to Mixed Use 
Neighborhood Zone in the Magnolia Avenue Specific Plan; Design Review 
for conversion of an existing single family residence into a live/work unit

Riverside CA 0.32 37 (existing residen 1 CC 8/27/13

P13‐0060 5160 Arlington Ave 

Conditional Use Permit request on behalf of Chase Bank to allow an 
existing one drive‐thru lane on an existing 4576.87 square foot building to 
be demolished and reconstructed to include a two lane 36‐foot drive thru 
lane for business purposes

Riverside CA 6.26
4,576.87 (existing 

bldg)
‐ CC 6/25/13

P13‐0087 
P13‐0262

2450 Market Street

CUP, DR; establish a 67‐unit senior housing facility within an existing three‐
story, approximately 51,321‐square‐foot building, on an approximately 1.7‐
acre site, located at 2450 Market Street situated on the easterly side of 
Market Street between Ogden Way and Northbend Street, across from 
Fairmount Park

Riverside CA 1.7 67 CC AP 05/05/2015

P13‐0159   
P13‐0160   

6692 Indiana Ave
CUP, DR; Proposal to construct new 7‐Eleven vehicle fuel station to 
operate 24 hours within a commercial retail zone

Riverside CA 0.75 2,958 ‐ CC 12/3/13

P13‐0165    
P13‐0166    
P13‐0167    
P13‐0168

3280 La Sierra Avenue
CUP, DR, GPA, RZ; Request to construct a new gas station and car wash; 
GPA from Office to Commercial; Rezone from Single Family Residential to 
Commercial

Riverside CA 6.83 ‐ ‐ CC 8/12/14
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Number

Location Project Description City State Acres
Buildings Total 
Square Feet

Dwelling Units Approval Date

P13‐0181   
P13‐0182

4824 Jones Ave
CUP, DR; Requesting the expansion of an existing building with 23,124 
square foot building for an assembly of people within the Rural Residential 
zone. 

Riverside CA 6.14

Existing 33,542 
square feet, 
proposed 

expansion 23,124 
square feet

‐ CC 12/17/13

P13‐0198   
P13‐0199   
P13‐0200   
P13‐0201

5731‐5797 Picker St

PROPOSAL BY DAVID HETHERINGTON ON BEHALF OF WAKELAND 
HOUSING AND DEVELOPMENT CORPORATION TO PROPOSE A 
REHABILITATION OF THE CAMP ANZA OFFICER'S CLUB AND A 
COMMUNITY OF AFFORDABLE HOUSING WITH ON‐SITE SUPPORTIVE 
SERVICES FOR DISABLED VETERANS AND THEIR FAMILIES. THE PROJECT 
INCLUDES THIRTY APARTMENT UNITS ON 5731,5741,5761, AND 5797 
PICKLER STREET

Riverside CA 2.14 ‐ 30 CC 11/19/13

P13‐0207    
P13‐0208    
P13‐0209    
P13‐0210    
P13‐0211

4445 Magnolia Ave EIR, GPA, RZ, DR, SP; Riverside Community Hospital proposed expansion Riverside CA 10.16 251,500 CC AP 05/20/2014

P13‐0263  
P13‐0264 
P14‐0769

18171 Van Buren Blvd
GP, RZ; GPA from VLDR to C; RZ from R‐1‐1/2 Acre‐SP to CR‐SP; to 
facilitate the development of a retail commercial center on 2 contiguous 
parcels

Riverside CA 7.17

10,700 (Retail), 
10,000 (Day 
Care), 2,500 
(Drive‐thru 
restaurant), 

10,000 (office), 
8,000 (medical 

office)

CC AP 12/01/2015

P13‐0324  
P13‐0325  
P13‐0326  
P13‐0327 

3410‐3426 Grande Vista Parkway
Transit‐oriented residential development; Site Plan Review, DR, Rezone 
from R‐1‐7000‐SP to MU‐U‐SP, SPA (Riverwalk Vista Specific Plan)

Riverside CA 3.7 ‐ 187 CPC 5/8/14

P13‐0364  
P13‐0365

3399 Adams St CUP, DR; Gas station, convenience store, car wash Riverside CA 0.51 2,941 CC AP 04/22/2014

P13‐0389 NE cor Martha Way & Everest Ave
Tract Map 36579; subdivide 2 parcels to accommodate 5 single family 
dwellings

Riverside CA 1.36 ‐ 5 CPC 1/9/14

P13‐0432  6091 Victoria Ave
Conditional Use Permit to construct and operate a day care center at a 
church facility in a residential & cultural resources zone

Riverside CA 3.40
1,831 (existing 

bldg)
‐ CC 9/24/13

P13‐0470 8223 California Ave
Conditional Use Permit to re‐establish a church and private school; 
originally approved in 1950s and revised in 1981

Riverside CA 5.20 ‐ ‐ CC 11/5/13

P13‐0501   
P13‐0502

3705 Tyler St
PPE, DR; Demolish existing tire building and construct new 2‐Tenant 
Restaurant building within existing shopping center

Riverside CA 10.80 6,000 ‐ CC 12/3/13

P13‐0529 
P13‐0530

12000 Magnolia Avenue Parcel Map and Design Review of 7 industrial buildings Riverside CA 14.34 282,000 DRC AP 02/22/2017

P13‐0553 
P13‐0554 
P13‐0583 
P14‐0065

5940 and 5980 Sycamore Canyon
GP, SP, RZ, DR; 275‐unit multiple‐family residential development, including 
common and private amenities and covered and uncovered surface 
parking, on two contiguous parcels

Riverside CA 10.26 275 CC AP 03/17/2015

P13‐0563 
P13‐0564

8069 Indiana Ave
DR,VAC; construction of 7,373 sqft addition to facilitate vehicle service 
and parts sales; Singh Subaru; vacation of Susan Street between Indiana 
Ave & SR91

Riverside CA 7,373 CC 6/3/14
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P13‐0607  
P13‐0608  
P13‐0609  
P13‐0854

6150 Sycamore Canyon Boulevard
Multi‐tenant industrial building; GPA, RZ, DR, SPA to remove site from 
Sycamore Highlands SP and add it to Sycamore Canyon Business Park SP

Riverside CA 171,616 ‐ CC 5/13/14

P13‐0650   
P13‐0651

2586 University Ave
MCUP and Certificate of Appropriateness; Proposal to convert an existing 
2500 sqft 2‐story residence to a bed and breakfast with an 1118 sqft 
addition

Riverside CA 0.23 3,650 ‐ ZA 12/19/13; CHB 12/18/13

P13‐0665 18875 Moss Rd
Tract Map 36641; 8 lot subdivision for future development of single family 
residences

Riverside CA 5.03 ‐ 8 CPC 4/17/14

P13‐0723   
P13‐0724   
P13‐0725

4325, 4335, 4345, 4355, 4375 Adams St
Tract Map 36654, PRD, DR; subdivide 7.76 acres into 62 single family 
planned residential development

Riverside CA 7.76 ‐ 62 CC 2/25/14

P13‐0785   
P13‐0787

4247 Van Buren Blvd CUP, DR; Expansion of existing church Riverside CA 3.43 12,166 ‐ CC 2/25/14

P13‐0903  
P13‐0904

3865 Jackson St
CUP, DR; 18,650 sqft expansion of existing medical emergency department 
and construction of a 2,005 sqft utility building; Parkview Hospital Medical 
Center

Riverside CA 20,655 6/19/2014

P13‐0905 
P13‐0906

NEC Arlington Avenue and Hawarden 
Drive

Tract Map 36604, PRD; subdivide an existing 12.41 acre parcel having an 
average natural slope of 26.4% into seven lots for the future construction 
of single family residences, as well as the establishment of an 
approximately 5.20 acre open space area, four lettered lots, and a public 
cul‐de‐sac street; resulting in a density of 0.56 dwellings per acre in the RC 
– Residential Conversation zone 

Riverside CA 12.41 7 CC 12/15/2015

P13‐0912  
P13‐0913

3742 Park Sierra Av CUP, DR; LA Fitness Sports Club facility Riverside CA 45,000 ‐ CC 6/17/14

P13‐0916  
P13‐0917  
P13‐0918  
P13‐0919

10403‐10485 Magnolia Ave
DR, RZ, SitePlan Review, VR; Time extension for P05‐1521, P08‐0706, P08‐
0740, P08‐0794; Magnolia Square mixed use development, Parcel map 
36112

Riverside CA 16.6
71,211 

commercial/retai
l

315 multi‐
family; 3 
live/work

12/16/2013

P13‐0956  
P13‐0959  
P13‐0960  
P13‐0963  
P13‐0964  
P13‐0965  
P13‐0966 

474 Palmyrita Ave
MCUP, DR, VAR, PM to subdivide into 3 lots, GPA, SPA (Hunter Business 
Park Specific Plan), Vacate Columbia Avenue Loop; Construct 3 industrial 
buildings

Riverside CA 72.5 1,461,449 ‐ CC AP 10/27/2015

P13‐0967  
P13‐0968

10995 Indiana Avenue CUP, DR; Gas station, car wash, detail center Riverside CA 7065 sqft CPC 8/7/14

P13‐0989 1200 Columbia Ave
CUP; Assemblies of People church and conference center within existing 
64,910 sqft bldg

Riverside CA Existing 64,910 CC 3/11/14

P14‐0026  
P14‐0027 10938 Magnolia Ave CUP, DR; McDonald's Riverside CA ‐ CC 11/18/2014

P14‐0045  
P14‐0046  
P14‐0047   
P14‐0048   
P14‐0049

3050 Mission Inn SPR, DR, RZ, GPA, SPA; Mission Lofts apartment complex. Riverside CA 4.67 ‐ 212 CC AP 06/07/2016

P14‐0132 4665 Vine St CUP; Allow a materials (metal) processing facility to operate Riverside CA 2.25
2 existing bldgs, 
30,324 sqft total

‐ CC AP 07/08/2014

P14‐0176  
SEC La Sierra Avenue and Victoria 

Avenue
Tract Map 36713, GPA, RZ; Final approval of tract map; 14 lot single family 
subdivision

Riverside CA 8.8 14 CPC AP 12/18/2014
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P14‐0183 3105 Market St DR; Centerpointe Apartments Riverside CA 2.51 146 ZA AP 01/26/2015
P14‐0188  
P14‐0403

3390 Orange St MCUP, COA; Use residential building as offices Riverside CA 0.21 ZA AP 07/21/2014

P14‐0220 4035 Trail Creek Rd
CUP; Allow occupancy of an existing 4,400 sqft industrial building for use 
as Sunday school classrooms and offices

Riverside CA ‐
Existing 4,400 

sqft bldg
‐ CC AP 06/17/2014

P14‐0225
P14‐0226
P14‐0227
P16‐0063

NEC Dominion Avenue and McMahon 
Street

Proposal by Bowlus Pacific Venture Corporation to consider: 1) 
Conditional Use Permit to permit a 117 unit three story senior apartment 
complex on 3.75 vacant acres; 2) Design Review of the project plans; 3) 
Street Vacation to vacate Dominion Avenue between McMahon Street 
and Division Street; 4) Variance to allow the proposed carports to be 
located closer to the to the front property line than the front‐most wall of 
the dwelling units; 5) Variance to allow fewer parking sparking spaces than 
required by the Zoning Code; 6) Variance to allow the building to exceed 
the maximum building height permitted by the Zoning Code ; and 7) a 
Grading Exception to allow for retaining walls over six feet in height.  The 
property is located between McMahon Street and Division Avenue and 
includes the Dominion Avenue right‐of‐way, in the R‐1‐8500 ‐ Single‐family 
Residential Zone, in Ward 3.

Riverside CA 3.75 117

P14‐0294 
P14‐0295 
P14‐0297 
P16‐0497

SEC Valley Springs Parkway and 
Gateway Drive

Phased development on 50.85 acres with a Healthcare Campus consisting 
of 1) a 280‐bed, 5‐story hospital with penthouse; 2) five, 2‐ to 4‐styory 
medical office buildings ranging in size from 40,000 to 100,000 square 
feet; 3)  a 234‐unit, 3‐story senior housing facility; 4) a 290‐bed, 3‐story 
independent living/memory care, assisted living, and skilled nursing 
facility; and 5) two 4‐level parking structures. Entitlements for this project 
include 1) a General Plan Amendment to amend the land use of the 
project site from C ‐ Commercial to CSHCSP ‐ Canyon Springs Healthcare 
Campus Specific Plan; 2) a proposed Canyon Springs Healthcare Campus 
Specific Plan; 3) a Specific Plan Amendment to remove the project site 
from the Canyon Springs Business Park Specific Plan; and 4) a Zoning Code 
Amendment to rezone the property from CR‐SP ‐ Commercial Retail and 
Specific Plan (Canyon Springs Business Park) Overlay Zones to CSHCSP ‐ 
Canyon Springs Healthcare Campus Specific Plan; and 5) Environmental 
Impact Report related to the project.

Riverside CA 50.85

504,000/280 
beds (hospital); 
370,000 (medical 

office)

234 (senior); 
290 beds 
(assisted 
living)

CC AP 11/14/2017

P14‐0315  
P14‐0437

4334 Vine St
Revised CUP, DR; Security operations building for the adjacent Downtown 
Metrolink station

Riverside CA 3,150 sqft CPC 7/17/14

P14‐0318 3502 through 3520 Tyler St
PPE, DR; Construct a 10,000 sqft restaurant building; add façade 
improvements to an existing retail building

Riverside CA 10,000 ZA 7/11/14

P14‐0435 5005 Canyon Crest Dr
MCUP; Temporary use of 2 modular buildings for offices; Saint Andrew's 
Orthodox Church

Riverside CA ZA 5/22/14

P14‐0450 2900 Adams St
Revised CUP; to establish classrooms and laboratories within 5 office and 
warehouse lease spaces; California Baptist University

Riverside CA 9.78 9085 sqft CPC 7/17/14

P14‐0457 6465 Sycamore Canyon Blvd
MCUP; Health & fitness club/studio under 4,000 sqft within existing 92,410
sqft 2‐story office bldg

Riverside CA 8.02 ZA 6/30/14
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P14‐0472 
P14‐0473 
P15‐0322 
P15‐0321

Northerly side of Grove Community 
Drive, between Trautwein Road and 

Worchester Lane

TM DR, VR; Tentative Tract Map (TM‐39534); a related Planned 
Residential Development to subdivide an approximately 13.5 acre two‐
parcel vacant site, into 85 single family residential lots with common open 
space and shared amenities; the Design Review of the plot plan and 
building elevations for the proposed residential planned residential 
development; and variances related to building setback measurements in 
the R‐1‐8500‐SP – Single Family Residential and Specific Plan (Orangecrest) 
Overlay Zones. 

Riverside CA 13.5 85 CC AP 06/23/2015

P14‐0501  
P14‐0529 
P14‐0530

4920‐4980 La Sierra Avenue
CUP, DR; Drive‐thru fast food restaurant, Pharmacy Drive‐thru, 
Commercial shopping center

Riverside CA 5.21

17340 
(pharmacy), 

15,961 (retail), 
2,400 (drive‐thru 

restaurant)

CC AP 1/13/15

P14‐0525 3622 Adams Street
MCUP; Convert apartments into student housing for California Baptist 
University

Riverside CA CC AP 10/09/14

P14‐0536 
P14‐0537

6321 Valley Springs Parkway
CUP, DR; construct an approximately 3,750‐square‐foot drive‐thru 
business (“Steak and Shake”), located at the northwesterly corner of 
Valley Springs Parkway and Corporate Centre Place, APN 291‐460‐017

Riverside CA 3,750 CC AP 5/5/15

P14‐0600, 
P14‐0601, 
P14‐0602 
P15‐0044

7350 San Gorgonio Drive

RZ, DR, VR, VC; consideration of 1) an Amendment to the Municipal Code 
(Title 19) to rezone approximately 6.2 acres from the CR‐S‐2‐SP – 
Commercial Retail, Height of Building (two stories), and Specific Plan 
(Sycamore Canyon Business Park) Overlay Zones to the BMP‐S‐2‐SP – 
Business and Manufacturing Park, Height of Building (two stories), and 
Specific Plan (Sycamore Canyon Business Park) Overlay Zones; 2) for 
Design Review of the plot plan and building elevations related to the 
construction of an approximately 121,390 square foot multiple tenant 
industrial building as associated surface parking and landscaping; 3) for a 
variance to permit a building to encroach into the required 40‐foot front 
yard setback; 4) vacation of excess right‐of‐way beyond the terminus of 
the existing cul‐de‐sac on Mt. Baldy Drive

Riverside CA 6.2 121,390 CC AP 6/9/15

P14‐0673  
P14‐0675 
P14‐0928

9471 Magnolia Avenue CUP, LC, PC or N; Walgreens with Drive Thru pharmacy Riverside CA 0.73 10,776 CC AP 2/03/15

P14‐0812  
P14‐0813 
P14‐0979 
P14‐0980 
P14‐0981 
P14‐0982 
P14‐0983 
P14‐1076

9505 Magnolia Avenue

CUP, VA, DR; Sonic Dine in and Drive‐Thru; VA for landscaping, Interior 
side landscape planter, minimum lot size, reduce drive‐thru width, 
increase number of signs allowed, corner blade sign, reduce parking 
spaces.  

Riverside CA 3,275 CC AP 02/03/2015

P14‐0841 
P14‐0842 
P14‐0843 
P14‐0844 
P14‐0845 
P14‐0846 
P14‐0847 
P14‐0848 
P16‐0472

2620 Alessandro

GP, RZ, SP, CUP, DR, LL; GENERAL PLAN AMENDMENT (B/OP TO C), 
REZONE (BMP TO CR), SPECIFIC PLAN AMENDMENT TO ALLOW DRIVE‐
THRU BUSINESS WITH CUP, (3) CONDITIONAL USE PERMITS, DESIGN 
REVIEW AND LOT LINE ADJUSTMENT

Riverside CA 10.57
73,200 industrial, 
15,000 retail

CC AP 01/26/2016
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P14‐0955 
P14‐0957

2000 Alessandro Bouelvard
CUP, DR; NEW SINGLE STORY, TWO TENANT, DRIVE‐THRU RESTAURANT 
WITH 10‐CAR STACKING

Riverside CA 0.95 4,050

P14‐1021 4260 Tequesquite 
CUP; CONDITIONAL USE PERMIT FOR A 19,254 SQ. FT. CHARTER SCHOOL. 
NO EXTERIOR MODIFICATIONS PROPOSED.

Riverside CA 19,254 CPC AP 07/28/2015

P14‐1033 
P14‐1034

3667 Placentia DR, LL; 308,000 sq. ft. warehouse Riverside CA 15.9 308,000 CC AP 12/11/2019

P14‐1053 
P14‐1054

1750 Dan Kipper Drive
Parcel Map;subdivide three existing parcels, totaling 13.08 acres into 5 lots 
to facilitate the development of 5 warehouse buildings ranging in size from
36,424 to 53,006 square feet in size. 

Riverside CA 13.08 229,547 CPC AP 04/23/2015

P14‐1070  7105 Old 215 DR; 240,080 SQUARE FOOT WAREHOUSE BUILDING Riverside CA 240,080 ZA AP 10/01/2015
P15‐0155 4135 Chicago Avenue CUP; Open a charter high school in a 10,000 square foot square site Riverside CA CC AP 06/16/15
P15‐0247 
P15‐0248 
P15‐0250 
P15‐0251 
P15‐0252 
P15‐0363

3750 Main Street 

CUP, TM, VR; construction of a mixed‐use project, consisting of 91 
residential units, approximately 8,841 square feet of commercial space 
and a 115‐stall parking garage, on three parcels totaling 0.62 acres, 
partially developed with an existing commercial building (Imperial 
Hardware) and a surface parking lot

Riverside CA 1.49 8,841 91 CPC AP 05/21/2015

P15‐0404 
P15‐0405

3399 Adams St

Conditional Use Permit, Design Review, and Two Variances for the 
demolition and construction of a 3,040 square foot fuel station canopy 
with 6 MPDs (Mobil), and associated 4,159 square foot convenience store 
and 2,080 square foot drive‐thru car wash.

Riverside CA 0.9
4,159 (c‐store), 
2,080 (car wash), 

6 MPDs
CPC 10/23/2015

P15‐0478 3439 Arlington Ave
DR; NEW COMMERCIAL BUILDING. SINGLE STORY ‐ APPROXIMATELY 
15,186 SF.  DESIGNED FOR MIXED USE (RETAIL + RESTAURANT).

Riverside CA 9.5 15,186 DRC AP 12/03/2018

P15‐0535
3530/3540/3558 Fairmount & 
3555/3547/3545/3505 Market

CUP; A NEW HOTEL DEVELOPMENT WITH TWO PHASES.  PHASE 1 = A 104 
ROOM, 62,852 S.F., 75'‐0" HIGH, 5‐STORY HOTEL. PHASE 2 = A 135 ROOM, 
74,275 S.F., 91'‐4" HIGH, 6‐STORY HOTEL AND A 60' HIGH 6‐STORY 
PARKING GARAGE WITH 195 PARKING SPACES.

Riverside CA

1.62

239 guest room CPC 04/19/2016

P15‐0610 
P15‐0611

5695 Glenhaven Ave
CUP, DR; NEW 85 UNIT ASSISTED LIVING AND MEMORY CARE FACILITY. 

Riverside CA 85 CC AP 05/03/2016

P15‐0783 3612 Arlington
CUP: ADDITION OF THREE MODULAR CLASSROOMS TO ENHANCE THE 
EDUCATIONAL OFFERINGS OF RIVERSIDE CHRISTIAN DAY SCHOOL.

Riverside CA CC AP 06/28/2016

P15‐0075 
P15‐0076 
P15‐0819

Prairie Way and Van Buren

To construct an approximately 11,738 square foot vehicle repair facility 
(“Les Schwab Tire Center”) and a 2,200 square foot drive‐thru restaurant 
(“Dunkin Donuts”), with an approximately 450 square feet outdoor dining 
area, on an approximately 2.11 acre vacant site

Riverside CA 2.11

11,738 
automotive, 

2,200 drive‐thru 
restaurant

CC AP 10/27/2015

P15‐0847 
P15‐0848 
P15‐0850

3530 Madison

To construct a commercial center in two phases as follows: Phase 1 
consists of a 37,849 square foot health and fitness club (24 Hour Fitness) 
and a 1,950 square foot drive‐thru restaurant (Starbucks); and Phase 2 
consists of a 41,117 square foot retail building.

Riverside CA 8.21

37,849 fitness, 
1,950 drive‐thru 

restaurant, 
41,117 retail

CPC AP 01/12/2017

P15‐0862 
P15‐0863 
P15‐0864 
P15‐0865

4105 Jefferson
TM, RZ, GP, PPE: Tentative Tract Map No. 36994, one‐lot subdivision for 
condominium purposes for the development of 36 single‐family attached 
townhomes, a restroom facility and pool on a 2.96 acre net parcel.

Riverside CA 2.96 36 CC AP 12/13/2016

P15‐0877 
P16‐0066 
P16‐0067

1277 University

Specific Plan Amendment, Conditional Use Permit, and Design Review to 
allow the construction of a seven‐story, 143,983 square foot hotel 
consisting of 126‐ rooms/suites, administrative offices, gymnasium, 
recreation room, roof top garden, swimming pool, and a 12,000 square 
foot restaurant

Riverside CA 0.82
12,000 

restaurant
144 guest 
rooms

CC AP 06/05/2018
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Conditional Use Permits City of Riverside Cumulative Projects List (2/13/14)

Case 
Number

Location Project Description City State Acres
Buildings Total 
Square Feet

Dwelling Units Approval Date

P15‐0907 
P15‐0908

2234 Main
CUP: ALLOW A GAS STATION IN CONJUNCTION WITH A 3,978 S.F. 
CONVENIENCE STORE WHICH REQUIRES A TYPE 20 ABC LICENSE4 AND A 
968 SF INCIDENTAL CAR WASH.

Riverside CA 1.75
3,978 retail, 968 

car wash
CPC AP 10/19/2017

P15‐0958 
P15‐0959 
P15‐1105

6458 Van Buren
Conditional Use Permit for a drive‐through vehicle wash station related to 
a proposed mixed automotive, retail and restaurant complex.

Riverside CA 3.96
2,572 car wash, 
14,035 retail

CPC AP 12/15/2016

P15‐0979 
P15‐0980 
P15‐0981

5573 Arlington

Proposal by Westmoreland Dynasty LP to consider a Zone Change, 
Conditional Use Permit, and Design Review to rezone 0.54 acres from O ‐ 
Office Zone to CR ‐ Commercial Retail Zone to facilitate the construction of 
a 2,200 square foot drive‐thru restaurant (Cowboy Jr.), located at 5573 
Arlington Avenue, situated on the north side of Arlington Avenue 
approximately 140 feet east of Phoenix Avenue, in Ward 3.

Riverside CA 0.54 2,200 CC AP 01/17/2017

P15‐0983 
P15‐0984

515 Alessandro
CUP, DR: CONSTRUCT A 10,000 SF SINGLE STORY "THE LEARNING 
EXPERIENCE" CHILD CARE CENTER. SITE TO INCLUDE A 15, 000 SF SECURED 
OUTDOOR PLAY AREA AND RELATED SITE IMPROVEMENTS. 

Riverside CA 1.42 10,000 CC AP 07/26/2016

P15‐1000 10866 Arlington

Conditional Use Permit to permit the establishment of a place of worship 
and associated parking on 2.98 acres, developed with a residence, located 
at 10866 Arlington Avenue, situated on the south side of Arlington 
Avenue, west of Mitchell Avenue and east of La Sierra Avenue, in the RR ‐ 
Rural Residential Zone, in Ward 7.

Riverside CA 2.98 2,290 CPC AP 04/19/2018

P15‐1030 4375 Van Buren CUP: VETERINARY CLINIC WITHIN A COMMERCIAL RETAIL ZONE Riverside CA 0.81 CC AP 04/05/2016

P15‐1098 141 E. Alessandro
CUP: VETERINARY SERVICES CLINIC. INTERIOR REMODEL OF EXISTING 
COMMERCIAL UNIT, NO ADDITIONAL SQUARE FOOTAGE ADDED.

Riverside CA CC AP 06/28/2016

P16‐0011 4135 Chicago Avenue
CUP: Planet Fitness to go in an existing 18,000 SF tenant space within 
University Specific Plan shopping center. 

Riverside CA 15.4 18,000 5/19/2016

P16‐0016 978 Orange
TM: A Tentative Tract Map for one 0.91 acre lot being divided into five 
parcels.

Riverside CA 0.91 5 CPC AP 06/26/2017

P16‐0163 3532 Monroe
TI TO EXISTING CLASSROOMS, ADD 5 TEMPORARY MODULAR BUILDINGS, 
AND FILL IN PARKING TOWARDS THE REAR OF THE PROPERTY. 

Riverside CA 5/13/2016

P16‐0168 
P16‐0170 
P16‐0388 
P16‐0389

3280 Vine

The following entitlements are requested to permit a 797 unit, three‐story 
commercial storage facility: 1) Rezone the subject site to apply the 
CS—Commercial Storage Overlay Zone to the underlying BMP—Business 
and Manufacturing Park Zone; 2) Design Review of plot plan and building 
elevations for the commercial storage facility; 3) Variances requested to 
allow for a lesser front yard setback than required by Code and for a 
greater building height than permitted by the CS Overlay Zone.

Riverside CA 1.7 117,478 CC AP 09/13/2016

P16‐0184 
P16‐0185 
P16‐0186

3628 Madison

(DR):  Proposal by WB Allen Development, LLC. to consider a Conditional 
Use Permit and Design Review for the construction of a 9,712 square foot 
two story senior apartment building, located at 3628 Madison Avenue, 
situated on the west side of Madison Avenue between Delaware Street 
and Orchard Street, in the R‐1‐7000 ‐ Single‐family Residential Zone, in 
Ward 3.

Riverside CA 0.62 12 CPC AP 10/26/2016

P16‐0207 6030 Sycamore Canyon
DR; 1.9‐acre parking lot expansion for an existing auto dealer (Raceway 
Nissan), including landscaping, site improvements and water quality 
measures

Riverside CA 1.9 ZA AP 11/18/2016
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Conditional Use Permits City of Riverside Cumulative Projects List (2/13/14)

Case 
Number

Location Project Description City State Acres
Buildings Total 
Square Feet

Dwelling Units Approval Date

P16‐0235 
P16‐0367

3590 Tyler
MCUP, VR; Storefront assembly of people (IEHP Community Outreach 
Center) to include office and classroom/meeting uses. Parking Variance. 

Riverside CA
1.65

3500 ZA AP 07/27/2016

P16‐0277 
P16‐0279 

6350 Van Buren Boulevard

Proposal by DRC Engineering, Inc. to consider a Conditional Use Permit to 
permit a 3,000 square foot drive thru fast food restaurant on 3.73 acres, 
developed with the Arlington Plaza, and Design Review of the plot plan 
and building elevations for the drive‐through restaurant, located at 6350 
Van Buren Boulevard, situated at the southwest Arlington Boulevard and 
Van Buren Boulevard, in the CR ‐ Commercial Retail Zone, in Ward #6.

Riverside CA 12 3,000 CPC AP 01/26/2017

P16‐0301 9644 Magnolia Avenue
DR; 12,000‐square foot retail and commercial project with 55 parking 
stalls on vacant 40,000‐square foot Successor Agency‐owned parcel

Riverside CA 0.88 12,000 DRC AP 10/26/2016

P16‐0314 147‐310‐036
Tentative tract map to subdivide a 12.5 acre site into 5 parcels in the 
Residential Conservation zone. 

Riverside CA 12.5 5 CPC AP 01/26/2017

P16‐0316 901 Marlborough Avenue
DR; Plot plan + elevations for the construction of a 20,360‐ and 42,630‐sq 
ft multi‐tenant industrial warehouse buildings, 149 parking spaces and 
related site improvements.

Riverside CA 3.76 62,990 2 ZA AP 11/14/2016

P16‐0321 
P16‐0323 
P16‐0324 
P16‐0325

3650 Market Street
CUP, COA, VR, PM; Stalder Plaza ‐ 165 residential units, 22,000sf retail and 
subterranean parking. 0‐foot rear‐yard setback along alley frontage where 
15 feet is required. Commercial Airspace Condominium Map

Riverside CA 0.53 22,000 165 CPC AP 04/20/2017

P16‐0329 1695 Spruce Street
CUP; NON‐PROFIT CHARTER SCHOOL WITHIN AN EXISTING MULTI‐TENANT 
COMPLEX IN THE BUSINESS MANUFACTURING PARK ZONE. 

Riverside CA
1.88 6647

CPC AP 10/20/2016

P16‐0396 
P16‐0397 
P17‐0440

3640 Central Avenue
CUP, DR; NEW CHI‐FIL‐A ON CENTRAL AVE. LOCATED WITHIN THE 
COMMERICAL RETAIL ZONE IN THE MAGNOLIA AVENUE SPECIFIC PLAN 
OVERLAY.

Riverside CA 0.88 4,721 CPC AP 06/29/2017

P16‐0413 
P16‐0414

7820 Lincoln Avenue
Design Review of project plans for the construction of a 100,974‐square‐
foot light industrial building.

Riverside CA 5.45 100,974 DRC AP 02/22/2017

P16‐0423 
P16‐0424

6264 Nogales Street
DR, VR; PROPOSING TWO COMMERCIAL BUILDINGS, ONE 7,030 SF LEGAL 
OFFICE AND A 4,140 SF MEDICAL OFFICE WITH A PARKING VARIANCE.

Riverside CA 0.97 11,170 DRC AP 09/30/2016

P16‐0425 
P16‐0426

8389 Mount Hood Road
CUP, DR; New 39‐unit senior housing complex on two parcels totaling 1.5 
acres in the R‐1‐7000 zone

Riverside CA 1.5 39 CPC AP 03/23/2017

P16‐0436 1020 Marlborough Avenue
DR; Proposing the development of a new 5,300 sf cmu research building, a 
3,000 sf pre‐manufactured Laboratory. Also, future proposal of a 680 sf 
greenhouse 

Riverside CA 1.04 8,300 DRC AP 08/24/2016

P16‐0452 8432 Magnolia Ave

Dr; Proposal by Steve Smith, on behalf of CBU, to consider a DR for the 
construciton of a 112 space surface parking lot, on the north side of Diana 
Avenue between Adams Street and Emily Court, at 8432 Magnolia Ave, in 
the CVUSP MU/R ‐ Mixed Use/Residential ZOne of the CBU Specific Plan, in 
Ward 5. 

Riverside CA DRC AP 01/11/2017

P16‐0454 4663 Hedrick Ave

Project proposing 7 single‐family lots in addition to the existing residence. 
All lots are proposed to access a privately maintained road including public 
connections to all utilities and adding full width public street 
improvements on Hedrick Avenue frontage.

Riverside CA 1.72 8 CPC AP 02/08/18

P16‐0504 1420 University Ave
DR; remodel of an existing Taco Bell, removal of playground equipment, 
trellis, and an upgrade to façade per chain guidelines

Riverside CA DRC AP 10/25/2016

P16‐0510 
P16‐0511
P16‐0512

3345 Madison St

1) Conditional Use Permit to permit a 3,288 square foot automated 
carwash facility on 0.5 acres; 2) Design Review of the plot plan and 
building elevations and landscape plan for the construction of the 
automated carwash facility; and 3) Variance to allow a reduced side yard 
building setbacks.  

Riverside CA 0.5 3,288 CPC AP 12/15/2016
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Conditional Use Permits City of Riverside Cumulative Projects List (2/13/14)

Case 
Number

Location Project Description City State Acres
Buildings Total 
Square Feet

Dwelling Units Approval Date

P16‐0532 
P16‐0533 
P16‐0534 
P16‐0535 

4508 Olivewood Ave

Design Review to facilitate construction of a two‐story, 27,000 square foot 
medical office building and Variances to permit fewer parking spaces than 
required by Code and to allow reduced landscape setbacks along Mulberry 
Street and Olivewood Avenue, on a vacant, eleven‐parcel site

Riverside CA 1.89 27,000 DRC AP 10/12/2016

P16‐0544 4253 Fairgrounds Street 
Design Review to facilitate construction of a 15,000 square foot 
warehouse building and related site improvements on a vacant site

Riverside CA 0.91 15,000 DRC AP 01/06/2017

P16‐0556 
P16‐0567 
P15‐1035 

APN: 263‐091‐015 

To permit eight industrial buildings ranging in size from 12,015 to 35,661 
square feet. The following entitlements are requested: 1) Specific Plan 
Amendment to amend the land use designation and establish 
development standards for properties located north of Alessandro 
Boulevard, south of Cottonwood Avenue, west of Old 215 Frontage Road, 
and east of Interstate 215 from the Retail Business Office and Industrial 
Support land use designations to the Industrial land use designation; 2) a 
Tentative Parcel Map for the subdivision of two parcels into six parcels, 
ranging in size from 27,099 square feet to 72,159 square feet; and 3) 
Design Review. 

Riverside CA 10.2 176,149 CC AP 11/07/2017

P16‐0612 
P16‐0613 
P16‐0614

10920 Magnolia Avenue

The construction of an 11,000 square foot multi‐tenant commercial 
building on two contiguous parcels, totaling 1.37 acres, for the 
establishment of restaurants.  The following entitlements are requested: 
1) Rezone 1 acre of the 1.37 site from R‐1‐7000‐SP ‐ Single‐family 
Residential and Specific Plan (Magnolia Avenue) Overlay Zones to CR‐X‐10‐
SP ‐ Commercial Retail, Building Setback (10 feet ‐ Magnolia Avenue), and 
Specific Plan (Magnolia Avenue) Overlay Zones; 2) Minor Conditional Use 
Permit for the on‐sale of alcoholic beverages at the proposed restaurants, 
and 3) Design Review of the plot plan and building elevations for the 
construction of the commercial building.  

Riverside CA 1.37 11,000 CPC AP 07/27/2017

P16‐0620 
P16‐0621

1168 Stacy Court
Minor Conditional Use Permit and Design Review of a plot plan and 
building elevations to facilitate construction of a 3,008 square foot vehicle 
repair facility on a vacant, two‐parcel site

Riverside CA 0.21 3,008 DRC AP 09/05/2018

P16‐0671
P16‐0672
P16‐0673 

18876 Van Buren Blvd 

1) Design Review of a plot plan and building elevations for the 
construction of a 23,290 square foot two story medical office building on a 
1.62 acre site; 2) Parcel Map (PM‐37218) to subdivide two contiguous 
parcels into 18 condominium parcels; and 3) Variance to allow a building 
height greater than required by the Building Stories Overlay of the Zoning 
Code.  

Riverside CA 1.62 23,290 CPC AP 06/29/2017

P16‐0690 
P16‐0691

10660 Magnolia
Conditional Use Permit and Design Review for the construction of a new 
4,473 square foot fast food drive‐thru restaurant (Raising Canes) with 
outdoor patio and 59 parking spaces

Riverside CA 1.71 4,473 CPC AP 02/23/2017

P16‐0716
P16‐0717

3605 Market

1) a Certificate of Appropriateness to a City Structure of Merit for façade 
improvements; and 2) a Minor Conditional Use Permit for entertainment 
within the Fox Entertainment Plaza proposed to include 15,500 square feet
of restaurant and storage space for 14 independent eateries and exclusive 
use of the 2,500 square foot outdoor patio area

Riverside CA 0.78 500 in existing building DRC AP 10/19/2017
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Conditional Use Permits City of Riverside Cumulative Projects List (2/13/14)

Case 
Number

Location Project Description City State Acres
Buildings Total 
Square Feet

Dwelling Units Approval Date

P16‐0727
P16‐0728
P16‐0729
P16‐0730

3870 Main St 

Develop a 42,974‐square‐foot, five‐story mixed‐use building containing 35 
dwelling units, 5,684 square feet of commercial space and 44 parking stalls 
on a 0.36‐acre parcel developed with a public parking lot.  Entitlements for 
consideration include: 1) a Conditional Use Permit to permit the 
construction of a mixed‐use project with a density greater than 60 
dwelling units per acre; 2) Parking Variances to allow fewer parking stalls 
than required by Code, reduced internal drive aisle widths, and the use of 
tandem parking stalls; and 3) Building Setback Variances to allow 
encroachment of the structure into the required 15‐foot rear‐yard 
setback, and encroachment of the residential portion of the structure into 
the required 15‐foot interior side yard setback. 

Riverside CA 0.36 8,197 36 CPC AP 02/09/2017

P16‐0731
P16‐0732
P16‐0733

1080 Marlborough Ave 

1) Parcel Map (PM‐37238) to subdivide a 4.05 acre parcel into five parcels; 
2) Design Review of a plot plan and building elevations for the 
construction of five warehouse buildings ranging in size from 10,000 to 
13,850 square feet in size; and 3) Grading Exception to allow a retaining 
wall to exceed the maximum height required by the Grading Code.  

Riverside CA 4.05 74,210 CPC AP 03/09/2017

P16‐0774
South Side of Bradley Street east of 
Golden Star Avenue, west of Harbart 
Drive and north of Highridge Street

Tentative Tract Map (TM‐37177) to subdivide 34.6 acres into 48 Single‐
family residential lots and one (1) lot for a retention basin.  

Riverside CA 34.6 48

P16‐0862 
P16‐0863 
P16‐0864

4399 Main

To consider the following entitlements for the establishment of a 1,425 
square foot restaurant with 3,100 square feet of outdoor dining on a 0.30‐
acre parcel, developed with an existing, abandoned vehicle fuel station: 1) 
a Minor Conditional Use Permit; to permit a restaurant larger than 1,500 
square feet, with outdoor dining and on‐sale of alcoholic beverages; 2) 
Design Review for the conversion of an existing 925‐square‐foot vehicle 
fuel station building to a restaurant, construction of a 500‐square‐foot 
addition and a 1,715 square foot attached canopy, and reconfiguration of 
an existing parking lot; and 3) a Variance to allow the on‐sale of alcohol 
within 600 feet of a public park and hospital.

Riverside CA 0.3 4,525 DRC AP 12/20/2018

P16‐0885 
P17‐0090
P16‐0886

Myers Street and Primrose
Planned Residential Development and Tentative Tract Map (TM 37219) to 
subdivide seven, vacant parcels into 64 residential lots for the construction
of single family residences, and four lots for common open space

Riverside CA 9.3 64 CPC 12/14/2017

P17‐0001
North of Paschels Way and east of 

Clark Street
Tentative Tract Map (TM 37279) to subdivide one vacant parcel, totaling 
1.6 acres into 7 residential lots

Riverside CA 1.6

P17‐0030 
P17‐0031

3393 Mission Inn Avenue

Conditional Use Permit to permit the construction of a mixed‐use project 
containing: 72 affordable housing units, 5,400 square feet of office and 
meeting space, 3,700 square feet of museum/exhibition space, and 77 
parking spaces

Riverside CA 1.38 9,100 72 CHB AP 10/18/2017

P17‐0038 8043 Indiana

Proposed demolition of a 2,205 square foot showroom and office building, 
construction of a new two‐story, 8,455 square foot showroom with a 
service drive area, and  construction of a 3,975 square foot addition to an 
existing service building, on two contiguous parcels totaling 1.85 acres, 
located at 8043 and 8069 Indiana Avenue.

Riverside CA 1.85 12,430 DRC AP 09/05/2018
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Conditional Use Permits City of Riverside Cumulative Projects List (2/13/14)

Case 
Number

Location Project Description City State Acres
Buildings Total 
Square Feet

Dwelling Units Approval Date

P17‐0073 4790 La Sierra Avenue

Proposal by Ryan Condron of Luv2Play Riverside to consider a Conditional 
Use Permit to establish an 18,000‐square‐foot indoor playground facility 
including 5,534 square feet of play area and incidental café, coffee bar, 
party rooms, kitchen and service areas within an existing 131,000‐square‐
foot multi‐tenant commercial complex, located at 4860 La Sierra Avenue, 
on the west side of La Sierra Avenue between Schuyler Avenue and Pierce 
Street, in the CG – Commercial General Zone, in Ward 7.

Riverside CA 18,000 in existing building CPC AP 02/23/17

P17‐0097 
P17‐0098 
P17‐0099 
P17‐0228

6289 Palm Avenue

Proposal by David Peery, on behalf of Kingsfield Development 
Corporation, to consider: 1) Design Review for the construction of a self‐
storage facility with 5 self‐storage buildings totaling 96,022 square feet, a 
1,575 square foot management office, and a 1,575 square foot caretaker 
unit on two contiguous parcels totaling 3.02 acres; 2) Variance to allow the 
building lot coverage to be increased by 10 percent for a maximum 50 
percent lot coverage; and 3) Variance to allow the building height and 
building stories  to be increased to 36 feet and two stories.   This property 
is located at 6289 Palm Avenue, situated at the northwest corner of Palm 
Avenue and Dewey Avenue, in the R‐1‐7000 – Single Family Residential 
Zone, in Ward 3.  

Riverside CA 3.02 99,172 1 CC AP 03/27/2018

P17‐0100 
P17‐0105 
P17‐0559

3763 Tibbetts Street

Proposal by Liviu Eftimie to consider: 1) a Design Review of project plans 
for a 2,500‐square‐foot expansion of an existing 2,770‐square‐foot 
medical office building, and a surface parking lot expansion; and 2) a 
Variance to allow the expansion to encroach into the required 15‐foot rear 
yard setback and to allow fewer parking spaces than required by the 
Zoning Code.  This property is located on two parcels totaling 0.41 acres, 
developed with existing office buildings, located at 3757‐3763 Tibbetts 
Street, on the north side of Tibbetts Street, east of Magnolia Avenue and 
west of Brockton Avenue, in the O‐SP – Office and Specific Plan (Magnolia 
Avenue) Overlay Zones, in Ward 3.

Riverside CA 0.41 2,500 DRC AP 09/18/2017

P17‐0190 
P17‐0288

7229 Lincoln Avenue

Proposal by Charles Brown on behalf of Icon Vehicle Dynamics, to 
consider: 1) a Design Review of project plans for a 24,480‐square‐foot 
expansion of an existing 33,860‐square‐foot warehouse building, and 2) a 
Variance to allow 78 parking spaces where the Zoning Code requires 110 
parking spaces on a 3.01‐acre site, located at 7929 Lincoln Avenue, on the 
northwest corner of Lincoln Avenue and Jefferson Street, in the BMP – 
Business and Manufacturing Park Zone, in Ward 4.

Riverside CA 3.01 24,480 DRC AP 06/07/2017

P17‐0239 
P17‐0241

7979 Auto Drive

Proposal by Beth Keeler of Whitfield & Associates Architects on behalf of 
Kienle & Kienle Investments to consider the following entitlements for an 
auto dealership: 1) the Summary Vacation of approximately 10,000 square 
feet of excess right‐of‐way; and 2) Design Review of project plans for the 
construction of a 53,878 square foot auto dealership and service center 
(Walter’s Sprinter and Certified Pre‐Owned Mercedes‐Benz), on a 2.52‐
acre site developed with existing vehicle sales and service buildings to be 
demolished, located at 7979 Auto Drive, on the entire block bounded by 
Auto Drive, Jefferson Street, Indiana Avenue and Detroit Drive, in the CG‐
SP – Commercial General and Specific Plan (Riverside Auto Center) Overlay 
Zones, in Ward 4.

Riverside CA 2.52 53,878 DRC AP 08/28/2018
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P17‐0243 3909 Van Buren Boulevard

Proposal by Niall Saunders, on behalf of Saunders & Wiant Architects, to 
consider a Design Review of project plans for the construction of a 4,722 
square foot, two‐tenant dental office building, on two contiguous parcels 
totaling 0.27 acres, located at 3909 and 3915 Van Buren Boulevard, on the 
northeast corner of Van Buren Boulevard and Hayes Street, in the O‐SP – 
Office and Specific Plan (Magnolia Avenue) Overlay Zones, in Ward 5. 

Riverside CA 0.27 4,722 DRC AP 11/17/2017

P17‐0257 
P17‐0258

9241 Audrey Avenue

Proposal by Dan Hinson of HC&D Architects to consider a Conditional Use 
Permit and Design Review for the construction of a 2,558 square foot Taco 
Bell drive‐thru restaurant and associated parking on a vacant 0.70 acre 
parcel, located at 9241 and 9265 Audrey Avenue, situated on the north 
side of Audrey Avenue and east of Van Buren Boulevard, in the CR‐X‐50‐S‐
2‐AP ‐ Commercial Retail, Building Setback (50‐feet from the easterly 
property line), Building Stories (two stories), and Airport Protection 
Overlay Zones, in Ward 6.  

Riverside CA 0.7 2,558 CPC 12/14/2017

P17‐0268 5900 Brockton Avenue

Proposal by Nelson Smith on behalf of Pacific Grove Hospital to consider 
revisions to a Conditional Use Permit (Planning Case C‐46‐589) to permit a 
18,200 square foot addition to an existing hospital, modifications of the 
parking lot layout and circulation, and addition of three bio‐retention 
areas. This 3.75‐acre parcel is located at 5900 Brockton Avenue, situated 
on the southeast corner of Brockton Avenue and Maplewood Place, in the 
R‐1‐7000‐SP – Single Family Residential and Specific Plan (Magnolia 
Avenue) Overlay Zones, in Ward 1.

Riverside CA 4 18,200 CPC 12/14/2017

P17‐0360 
P17‐0361

1001 E. Alessandro Boulevard

Proposal by Chad Hamilton of Northwest Commercial Advisors to consider 
a Conditional Use Permit and Design Review for the construction of a 
1,857 square foot Jack In The Box drive‐thru restaurant and associated 
parking on a vacant 0.45 acre parcel, located at 1001 E. Alessandro 
Boulevard, situated on the southeast corner of Alessandro Boulevard and 
Barton Street, in the CR – Commercial Retail Zone, in Ward 4.

Riverside CA 0.45 1,857 CPC 11/02/2017

P17‐0419 
P17‐0420 
P17‐0421

1301 University Avenue

Proposal by Katie Rounds of the Kaidence Group, on behalf of Starbucks, 
to consider the following entitlements: 1) a Specific Plan Amendment, to 
amend the University Avenue Specific Plan to allow drive‐thru restaurants 
within Subdistrict 3; 2) a Conditional Use Permit to permit the drive‐thru 
restaurant; and 3) a Design Review of project plans for the construction of 
a 2,819 square‐foot drive‐thru restaurant. The subject 0.88 acre site is 
currently developed with a 3,020 square‐foot restaurant building, located 
at 1301 University Avenue, on the northwest corner of University and 
Iowa Avenues, in the CR‐SP – Commercial Retail and Specific Plan 
(University Avenue) Overlay Zones, in Ward 2.

Riverside CA 0.88 2,819 CPC AP 03/08/2018
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Dwelling Units Approval Date

P17‐0466 
P17‐0467 
P17‐0468 
P17‐0469 
P17‐0470 
P17‐0471 
P17‐0472

3575‐3661 Merrill Avenue

Proposal by Richard Hamm of Pelican Properties to construct a 98,608 
square‐foot mixed‐use development containing 108 dwelling units, 1,200 
square foot commercial area, and 192 parking stalls on six contiguous 
parcels, totaling 3.14 acres, partially developed as a surface parking lot.  
Entitlements for consideration include: 1) amend the Magnolia Avenue 
Specific Plan to include MU‐U – Mixed Use – Urban as a General Plan Land 
Use Designation in the Magnolia Center District; 2) amend the General 
Plan Land Use Designation from C – Commercial to MU‐U – Mixed Use ‐ 
Urban; 3) amend the zoning designation from CG‐SP – Commercial 
General and Specific Plan (Magnolia Avenue) Overlay Zones to MU‐U‐SP – 
Mixed Use – Urban and Specific Plan (Magnolia Avenue) Overlay Zones; 4) 
Site Plan Review; 5) a Traffic Pattern Modification for the reconfiguration 
of Merrill Avenue; 6) a Minor Conditional Use Permit for on‐site alcohol 
sales (Type 47 License) in conjunction with the proposed commercial area; 
and 7) a Variance to allow a reduced rear yard building setback.  The 
property is located at 3575 – 3661 Merrill Avenue, situated on the north 
side of Merrill Avenue, between Riverside and De Anza Avenues, in the CG‐
SP – Commercial General and Specific Plan (Magnolia Avenue) Overlay 
Zones, in Ward 3.

Riverside CA 3.14 2,400 108 CC AP 05/22/2018

P17‐0494 
P17‐0495 
P17‐0496

9501 Lincoln Avenue

Proposal by Steve Berzansky of Steven Walker Communities to consider 
the following entitlements for future development of 6.70 acres, 
developed with a plant nursery, with future multiple family residential and 
commercial uses: 1) a General Plan Amendment to amend the land use 
designation of approximately 4.74 acres from MDR ‐ Medium Density 
Residential to HDR ‐ High Density Residential and approximately 1.86 acres 
from MDR ‐ Medium Density Residential to C ‐ Commercial; 2) Zoning 
Code Amendment to change the zone of approximately 4.74 acres from RE 
‐ Residential Estate Zone to R4 ‐ Multiple Family Residential Zone and of 
approximately 1.86 acres from RE ‐ Residential Estate Zone to CR ‐ 
Commercial Retail Zone; and 3) a Parcel Map to subdivide the property 
into three parcels for future multiple family residential and commercial 
development. This property is located at 9501 Lincoln Avenue, situated on 
the northwest corner of Lincoln Avenue and Van Buren Boulevard, in Ward
5

Riverside CA 6.60
Unknown ‐ up to 

40,000 
commercial

Unkown ‐ up 
to 190

CC AP 11/19/19

P17‐0506 
P17‐0507

750 Marlborough Avenue

Proposal by Jim Guthrie of Guthrie Companies to consider the following 
entitlements for the construction of a 346,330 square foot industrial 
warehouse building, consisting of 6,820 square feet of office use and 
339,510 square feet of warehouse area, and associated parking, on two 
contiguous parcels, totaling 21.32 acres: 1) Design Review of project plans; 
and 2) a Grading Exception for retaining walls exceeding the maximum 
height requirements along the east and west property lines.  The property 
is located at 750 Marlborough Avenue and 1550 Research Park Drive, 
situated at the eastern terminus of Marlborough Avenue and the 
southwestern terminus of Research Park Drive, in the BMP‐SP ‐ Business 
and Manufacturing Park and Specific Plan (Hunter Business Park) Overlay 
Zones, in Ward 1.

Riverside CA 21.32 346,330 CC AP 06/26/2018
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P17‐0533 1606 Orange Street

Proposal by BJ Ghuman of Go‐Man Constructions and Investments Inc. to 
consider Tentative Tract Map 37146 to subdivide a partially developed 
1.96 acre parcel into seven single‐family residential parcels, ranging in size 
from 7,975 square feet to 12,197 square feet, located at 1606 Orange 
Street, situated on the southwest corner of the intersection of Orange 
Street and Tyco Drive, in the R‐1‐7000 – Single Family Residential Zone, 
Ward 1.

Riverside CA 1.96 7 CPC AP 11/01/2019

P17‐0567 
P17‐0568

2909 Lime Street Parcel Map to subdivide a single parcel into two lots with a Variance to 
allow 50 feet of street frontage per lot where 60 feet is required.

Riverside CA 0.39 2 DRC AP 01/08/2018

P17‐0583 
P17‐0584

7918 Lindbergh Drive
Minor Conditional Use Permit and Design Review for a 114‐space secured 
parking lot Riverside CA 2.38 DRC AP 12/27/2017

P17‐0585 
P17‐0586 
P17‐0755 
P17‐0756 
P17‐0757

3510‐3522 Adams Street
Minor Conditional Use Permit, Design Review and Variances for a five‐
level, 1,456‐space parking structure for California Baptist University

Riverside CA 3.48 DRC AP 04/12/2018

P17‐0627 
P17‐0628

7434 Diamond Street
Revised Conditional Use Permit and Design Review for expansion on an 
existing church Riverside CA 1.10 7,078 (new)

P17‐0638 
P17‐0639

6990 Van Buren Boulevard
Conditional Use Permit and Design Review for gas station, two drive 
through restaurants and a retail shops building ‐ Riverside Gateway Plaza

Riverside CA 3.90

3,800 (fuel 
station), 16 

fueling positions, 
1,152 (car wash), 
6,250 (drive thru 
restaurants), 
3,000 )retail) 

CC AP 05/21/2019

P17‐0667 3775 Fairmount Boulevard
City‐initiated closure and vacation of entire segment of Fairmount 
Boulevard between Mission Inn and University Avenues, in conjunction 
with new Main Library

Riverside CA 0.46 42,000 (library) CC AP 05/22/2018

P17‐0686 
P17‐0687

16151 Alta Cresta Avenue Conditional Use Permit and Design Review for a new drive‐through fast 
food restaurant on site developed with existing SFR to be demolished

Riverside CA 0.73 2,558 ‐1 CPC AP 09/20/2018

P17‐0688 
P17‐0689

18806 Van Buren Boulevard
Conditional Use Permit and Design Review for a new 5,440‐square‐foot 
automated car wash Riverside CA 2.20 5,440 CPC AP 10/17/19

P17‐0690 
P17‐0691 
P17‐0692 
P17‐0693 
P17‐0694

10525 Hole Avenue
General Plan Amendment from MDR to C; Rezone from R‐1‐7000 to CG; 
Conditional Use Permit for drive‐thru business; Parcel Map to subdivide 
1.46 acres into two lots; and Design Review for new automated car wash

Riverside CA 1.46 5,380 CC AP 11/19/19

P17‐0761 
P17‐0762 
P17‐0763 
P17‐0764

4019 Mission Inn Avenue

Proposal by Russ Haley of CityMark Communities, LLC to consider the 
following entitlements: 1) a Specific Plan Amendment to amend the 
Neighborhood Commercial District of the Downtown Specific Plan to allow 
residential uses subject to a Conditional Use Permit; 2) a Conditional Use 
Permit to permit the construction of 13 attached single family dwellings; 
and 3) a Condominium Map to subdivide a 0.66‐acre parcel into 13 
condominium lots.  This property is located at 4019 Mission Inn Avenue, 
situated on the northwest corner of Mission Inn Avenue and Chestnut 
Street, in the DSP‐CR ‐ Downtown Specific Plan‐Neighborhood Commercial 
District, in Ward 1

Riverside CA 0.66 13 CC AP 07/24/2018
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P17‐0813 
P17‐0814 
P17‐0846

Van Buren Boulevard and Jurupa 
Avenue

CONDITIONAL USE PERMIT (P17‐0813) AND DESIGN REVIEW (P17‐0814) 
TO ALLOW FOR THE CONSTRUCTION OF A 5,400 SF AUTOMATED 
CARWASH FACILITY ON 2.33 ACRES, SITUATED ON THE NORTHWEST 
CORNER OF JURUPA AV. AND VAN BUREN BLVD., IN WARD 7. Rezone 
from RE ‐ REsidential Estate to CG ‐ Commercial General.

Riverside CA 2.33 5,400 CC AP 9/17/19

P17‐0853 
P17‐0854

1705‐1761 Seventh Street
General Plan Amendment from MDR to HDR and Rezone from R‐1‐7000 to 
R‐3‐1500 for consistency with Chicago‐Linden Strategic Plan, in 
conjunction with Housing Authority redevelopment project

Riverside CA 2.04 CC AP 09/20/2018

P17‐0872 11754 Warm Springs Road
Revised Conditional Use Permit to expand an existing Assemblies of 
People ‐ Non‐Entertainment with new 5,560sf sanctuary in an existing 
industrial building 

Riverside CA 4.95
5,560 (existing 

building)
CPC AP 09/20/2018

P17‐0873 9531‐9597 Rudicill Street
Design Review of plot plans and building elevations for two spec light 
industrial buildings Riverside CA 3.71 66,300 DRC AP 08/22/2018

P17‐0883 
P17‐0884 
P17‐0885

3490 Madison Street

Design review (P17‐0883) of project plans for Phase II of Madison Plaza, 
which includes the construction of a 17,889 square foot grocery store with 
the off‐sale of alcoholic beverages and an 8,065 square foot in line tenant 
spaces

Riverside CA 7.04 25,954 DRC AP 06/13/2018

P17‐0929 
P17‐0930 
P17‐0931 
P17‐0932

Talcey Terrace SW'ly Overlook Parkway

TENTATIVE TRACT MAP 37392 PROPOSING A SUBDIVISION OF A 16.8 ACRE 
LOT INTO EIGHT (8) SINGLE‐FAMILY RESIDENCES; variances for lot size, 
width, corridor access

Riverside CA 16.79 8 CC AP 09/04/2018

P17‐0946 9315 Magnolia Avenue
DESIGN REVIEW FOR NEW 2 STORY OFFICE/MEDICAL BUILDING ‐ 4415 SF ‐ 
IN THE COMMERCIAL RETAIL ZONE (MAGNOLIA AVENUE SPECIFIC PLAN)  Riverside CA 0.23 4,415 9/18/2019

P17‐0960 
P17‐0961

2002 Iowa Avenue

CONDITIONAL USE PERMIT FOR A 9,701 SQUARE FOOT ASSEMBLY OF 
PEOPLE USE WITH A 2,700 SQUARE FOOT SANCTUARY WITHIN AN 
EXISTING OFFICE COMPLEX IN THE BMP‐SP (HUNTER BUSINESS PARK) 
AND A PARKING VARIANCE.

Riverside CA 9.25 9,700 CPC AP 08/23/2018

P18‐0018 
P18‐0019

10000 Magnolia Avenue
Design Review and Variance to convert existing 22,000‐square‐foot 
furniture store to office space and to construct a single‐level parking deck 
with 35 spaces

Riverside CA 1.22 21,120 DRC AP 07/11/2018

P18‐0020 
P18‐0021 
P18‐0022 
P18‐0023

3444 Center Street

Rezoning, Tentative Map, Conditional Use Permit and Design Review to 
establish a 104‐lot mobile home park with onsite amenities

Riverside CA 12.88 104 CC AP 12/03/19

P18‐0028 
P18‐0029 
P18‐0030 
P18‐0031 
P18‐0032 
P18‐0033 
P18‐0034

NEC Central Avenue and Sycamore 
Canyon Boulevard

REZONE, VACATION, SUMMARY VACATION, 2 CONDITIONAL USE 
PERMITS, DESIGN REVIEW, AND PARCEL MAP FOR A PROPOSED VEHICLE 
FUEL STATION WITH A 3,200 SQ FT CONVENIENCE STORE WITH TYPE 20 
BEER AND WINE LICENSE AND A 3,800 SQ FT RESTAURANT. 

Riverside CA 2.19
3,200 C‐store, 

3,800 fast food, 6 
MPDs 

CC AP 06/11/2019

P18‐0035 
P18‐0037 
P18‐0053

6610 Doolittle Avenue

Proposal by Richard Finkel of Bundy‐Finkel Architects to consider the 
following entitlements for the construction of seven industrial buildings, 
ranging in size from 11,193 to 20,250 square feet, and 199 parking stalls: 
1) a Parcel Map to subdivide four vacant, parcels totaling 4.98 acres into 
seven parcels ranging in size from 0.60 to 0.80 acres; 2) a Design Review of 
project plans; and 3) a Variance to allow Building 7 to encroach into the 
rear yard setback.

Riverside CA 4.98 107,939 DRC AP 07/25/2018
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P18‐0083 
P18‐0084 
P18‐0085

3300 Central Avenue

PROPOSED CONDITIONAL USE PERMIT FOR CONSTRUCTION OF A 2‐STORY 
2,916 SF MAUSOLEUM WITH 512 CRYPTS, 396 GRAVE SITES, AND 3,060 SF 
OF COVERED AREA, WITH NEW ACCESS ROAD AT OLIVEWOOD MEMORIAL 
PARK

Riverside CA 52.74
2,916 (908 
gravesites)

CPC AP 05/16/2019

P18‐0091 
P18‐0092 
P18‐0093 
P18‐0094 
P18‐0095 
P18‐0096 
P18‐0097 
P18‐0098 
P18‐0099 
P18‐0100 
P18‐0101

NEC Orange Street and Vista Avenue

THE EXCHANGE ‐ Master‐planned mixed use development with 482 multi‐
family residential units, 44,500 square feet of retail and restaurant space, 
fuel station with 4,000‐sf convenience store and 8 MPDs/16 pumps, two 
hotels totaling 229 rooms and 27 RV camping spaces. General Plan 
Amendment, Rezone, Site Plan Review, Conditional Use Permits (5), 
Tentative Parcel Map, Minor CUP and Design Review. APNS: 209‐151‐029, 
209‐151‐036 
209‐020‐022, 209‐020‐047 
209‐020‐048, 209‐020‐059 
209‐020‐060, 209‐020‐061 
209‐020‐062, 209‐060‐023 
209‐060‐027, 209‐060‐029 
209‐070‐015 

Riverside CA 35.40
48,500 

retail/restaurant, 
8 MPDs 

482 
(residential), 
229 (hotel), 
27 (RV)

CC AP 06/04/2019

P18‐0104 
P18‐0105 
P18‐0106

8230 Magnolia Avenue
CUP, DR and Variance to convert an existing 32‐unit apartment complex to 
a 116 bed student housing development on 1.66 acres. Riverside CA 1.66

32 units/116 
beds

CPC AP 04/19/2018

P18‐0122 
P18‐0123

3723 Strong Street
CUP and DR to consider the construction of a 58‐unit senior housing 
complex consisting of a 57,799 square foot two‐story building on 2.01 
acres

Riverside CA 2.01 58 CPC AP 8/23/2018

P18‐0151 3536 Adams Street

DESIGN REVIEW FOR THE CONSTRUCTION OF 12,500 SF NEW ATHLETIC 
PERFORMANCE CENTER THE RENOVATION OF 6,350 SF AND ADDITION OF 
11,200 SF TO THE EXISTING RECREATION CENTER, AND ASSOCIATED 
19,300 SF OF ENHANCED PEDESTRIAN PROMENADES TO SOUTH/WEST AT 
CBU. 

Riverside CA 12.72 23,697 DRC AP 05/16/2018

P18‐0172 9501 Lincoln Avenue
DESIGN REVIEW OF PLOT PLAN AND ELEVATIONS FOR 180‐UNIT MULTI‐
TENANT APARTMENT COMPLEX WITH COMBINED LEASING AND 
RECREATIONAL BUILDING.

Riverside CA 5.34 180 DRC AP 08/15/2018

P18‐0189 
P18‐0190 
P18‐0191 
P18‐0192 
P18‐0193

10434 Arlington Avenue

To consider the following entitlements for a multi‐tenant commercial 
center: 1) a Conditional Use Permit for a 3,000‐square‐foot drive‐thru 
restaurant and associated queuing lane; 2) a Conditional Use Permit for a 
3,000‐square‐foot automated vehicle wash facility and associated queuing 
lane and vacuum bay canopy; 3) Design Review of the plot plan and 
building elevations for the drive‐thru restaurant, vehicle wash facility and a
15,768‐square‐foot, two‐story multi‐tenant retail and office building; 4) a 
Variance request to allow fewer parking spaces than required by Code; 
and 5) a Variance request to allow a portion of the proposed on‐site 
parking spaces to have compact dimensions.

Riverside CA 1.48

3,000 drive‐thru, 
3,000 express car 
wash, 15,768 
retail/office

CPC AP 3/05/20

P18‐0199 
P18‐0200

2375 Third Street

DESIGN REVIEW OF PLOT PLANS AND ELEVATIONS FOR THE 
CONSTRUCTION OF A 26,076 SQ. FT. SINGLE TENANT CONCRETE BLOCK 
TYPE III ‐B INDUSTRIAL BUILDING AND ASSOCIATES 8,147 SQ FT OF 
LANDSCAPING & ASSOCIATED PARKING VARIANCE TO SHARE PARKING 
WITH ADJACENT SITE OWNED BY SAME OWNER

Riverside CA 3.62 26,076 9/18/2019
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P18‐0255 17815 Van Buren Boulevard

Design Review of project plans for the construction of a 4,400 square foot, 
multiple tenant, commercial building and drive‐thru restaurant previously 
reviewed under P14‐0973, P15‐0303, P15‐0304, and P15‐0305.  The site is 
located on the southwest corner of Van Buren Boulevard and Fred Street, 
in the CR‐ Commercial Retail Zone, in Ward 4.

Riverside CA 1.94 4,400 DRC AP 07/25/2018

P18‐0279 
P18‐0280 
P18‐0281 
P18‐0282

4800 Palm Avenue

Proposal to construct a 51,998 square foot two‐story senior housing 
complex consisting of 59 dwelling units: 1) a Zoning Code Amendment to 
rezone a portion of the site from O‐Office Zone to R‐1‐7000 Single Family 
Residential Zone, 2) A Conditional Use Permit to permit the construction 
of a senior housing complex, 3) Design Review of project plans, and 4) a 
Grading Exception for retaining walls up to 21 feet high.

Riverside CA 1.96 59 CC AP 08/28/2018

P18‐0295 
P18‐0331 
P18‐0330

3753 Myers Street

Proposal by City of Riverside Housing Authority to consider the following 
entitlements for the construction of a four unit condominium project on 
0.57 acres: 1) a Zoning Code Amendment to rezone the project site from 
CR‐NC‐SP ‐ Commercial Retail, Neighborhood Commercial, and Specific 
Plan (Magnolia Avenue) Overlay Zones to MU‐V‐SP ‐ MU‐V ‐ Mixed Use‐
Village and Specific Plan (Magnolia Avenue) Overlay Zones; 2) a Parcel 
Map to subdivide the site into one parcel for condominium purposes; and 
3) a Design Review of project plans and building elevations.

Riverside CA 0.57 4 CPC AP 08/09/2018

P18‐0296 
P18‐0297 
P18‐0298 
P18‐0299 
P18‐0300 
P18‐0301 
P18‐0302 
P18‐0303

9608 Indiana Avenue

To consider the following entitlements for a commercial development 
consisting of a vehicle fuel station with eight MPDs; a 5,000‐square‐foot 
multi‐tenant convenience store building; a 4,495‐square‐foot drive‐thru 
vehicle wash facility; a 2,533‐square‐foot drive‐thru restaurant; a 5,555‐
square‐foot restaurant; and a 4‐story, 84‐room hotel building and related 
site improvements: 1) a General Plan Amendment to amend the General 
Plan 2025 Land Use Designation from B/OP – Business and Manufacturing 
Park to C – Commercial; 2) a Rezoning request to change the zoning 
designation from BMP – Business and Manufacturing Park to CG – 
Commercial General; 3) a Conditional Use Permit to permit the 
establishment of a vehicle fuel station with the concurrent off‐sale of beer 
and wine (Type 20 license); 4) a Conditional Use Permit to permit the off‐
sale of alcohol (Type 21 license); a Conditional Use Permit to permit the 
establishment of an automated drive‐thru vehicle wash facility; 5) a 
Conditional Use Permit to permit the establishment of a hotel; 6) a 
Conditional Use Permit to permit the establishment of a drive‐thru 
restaurant; and 7) Design Review of project plans.

Riverside CA 6.03

5,000 C‐Store, 8 
MPDs, 2,533 
drive‐thru 

restaurant, 5,555 
sit‐down 
restaurant

84 (hotel)

P18‐0364 3434 Arlington
Design Review of project plans for the construction of a 1,100‐square‐foot 
retail building, expansion of an existing parking lot and reconfiguration of 
an existing drive‐thru restaurant vehicle queueing lane.

Riverside CA 1.24 1,100 DRC AP 09/19/2018

P18‐0367 
P18‐0368

7351 Lincoln Avenue
Entitlements for the construction of a 210 unit condominium project: 1) a 
Tentative Tract Map (TM‐37541) for condominium purposes; and 2) a 
Design Review of project plans and building elevations.

Riverside CA 9.48 210 CPC AP 08/23/2018
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P18‐0396 
P18‐0370

3907 Polk Street

Entitlements for the construction of a 92‐unit multiple‐family residential 
development on 2.92 vacant acres: 1) Zoning Code Amendment to change 
the zone of the project site from R‐1‐7000‐SP – Single Family Residential 
Zone and Specific Plan (Magnolia Avenue) Overlay Zones to MU‐V‐SP – 
Mixed Use – Village and Specific Plan (Magnolia Avenue) Overlay Zones; 
and 2) Site Plan Review of project plans.

Riverside CA 2.92 92 CPC AP 05/16/2019

P18‐0403 7137 Margeurita Street
Tentative Parcel Map to subdivide one parcel into three lots for single‐
family residential development

Riverside CA 0.50 3 DRC AP 07/25/2018

P18‐0432 
P18‐0433 
P18‐0434 
P18‐0435 
P18‐0436 
P18‐0437 
P18‐0571 
P18‐0612

3505 Van Buren Boulevard

Entitlements for the construction of a commercial shopping center: 1) A 
Specific Plan Amendment to amend the Magnolia Avenue Specific Plan to 
permit a Community Entry Sign (freeway oriented sign); 2) a Zoning Code 
Amendment to adjust the boundaries of the Neighborhood Commercial 
Overlay Zone; 3) a Conditional Use Permit to permit a 3,700 square foot 
fast food drive‐thru restaurant;  4) a Conditional Use Permit to permit a 
vehicle fuel station with a 3,800 square foot convenience store with off‐
sale of beer/wine (Type 20 Alcohol License) and a 1,300 square foot quick 
service restaurant; 5) a Conditional Use Permit to permit an automated 
car wash facility; 6) a Parcel map to subdivide the property into three 
parcels; 7) Design Review of project plans, including a 12,000 square foot 
multi‐tenant commercial building; and 8) a Variance to allow alcohol sales 
within 100 feet of single family residences. The 3.93 acre site consists of 
two contiguous parcels and is developed with an abandoned single‐family 
residence, located at 3483 and 3505 Van Buren Boulevard, situated on the 
northeast corner of State Route 91 and Van Buren Boulevard, in the CR‐SP ‐
Commercial Retail and Specific Plan (Magnolia Avenue) Overlay Zones and 
the CR‐NC‐SP ‐ Commercial Retail, Neighborhood Commercial and Specific 
Plan (Magnolia Avenue) Overlay Zones, in Ward 5.

Riverside CA 3.90

3,800 C‐Store, 8 
MPDs, 1,300 

Restaurant, 3,700 
Drive‐thru 
restaurant, 
12,000 retail

CC AP 12/17/19

P18‐0526 
P18‐0527 
P18‐0528 
P18‐0529

4890 Van Buren Boulevard

Entitlements for the construction of a fueling station: 1) a Conditional Use 
Permit to permit a vehicle fuel station in conjunction with a convenience 
store with off‐sale of beer and wine (Type 20 Alcohol License); 2) Design 
Review of project plans; 3) a Variance to allow alcohol sales within 100 
feet of an existing residential dwelling;  and 4) A Variance to allow alcohol 
sales within 1,000 feet of another business licensed for off‐sale of 
alcoholic beverages. The project site consists of two contiguous parcels, 
totaling 0.78 acres, located at 7410 Wells Avenue and 4890 Van Buren 
Boulevard, situated on the southwest corner of Van Buren Boulevard and 
Wells Avenue, in the CR ‐ Commercial Retail Zone

Riverside CA 0.78
3,010 C‐Store, 6 

MPDs
CPC AP 05/02/2019

P18‐0563 
P18‐0569

8432 Magnolia Ave
Certificate of Appropriateness and Variance for development of 185,000‐
square‐foot, 1,198‐bed student housing complex

Riverside CA 7.50 1,198 beds CHB AP 10/19/2018

P18‐0595 1049 Spruce Street
Design Review of project plans for new 115,000‐square‐foot light 
industrial/warehouse building on 7.22 acres.

Riverside CA 7.22 115,000 DRC AP 06/12/2019

P18‐0600 3765 La Sierra Avenue
Design Review for the demolition of an existing 6,000 square foot 
restaurant building and construction of a new 6,000 square foot multi‐
tenant commercial building on a 0.85 acre parcel

Riverside CA 0.85 6,000 DRC AP 05/01/2019

P18‐0603 7400 Jurupa Avenue
Entitlements to expand an existing 44,951 square foot warehouse building 
by 21,526 square feet: 1) Design Review of project plans; 2) a Variance to 
allow fewer parking spaces than required by Code.

Riverside CA 3.39 21,526 DRC AP 01/09/2019
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P18‐0646 
P18‐0648 
P18‐0649

8283 Arlingon Avenue

Entitlements for the construction of a vehicle fuel station: 1) a Conditional 
Use Permit to replace the existing development with a vehicle fuel station 
including a fueling canopy and a 2,356‐square‐foot convenience store; 2) 
Design Review of project plans; and 3) a Variance to allow a reduced rear 
yard building setback.

Riverside CA 0.48
2,356 C‐Store; 4 

MPDs
CPC AP 12/13/2019

P19‐0022
P19‐0024
P19‐0026
P19‐0027
P19‐0028

19260 Van Buren Boulevard
Parcel Map, Design Review, Variance, and Conditional Use Permit to 
construct a a 4,319 square foot Panera Bread and drive‐thru

Riverside CA 7.72 4,319

P19‐0042 18451 Van Buren Boulevard
Design Review to construct a phased commercial development consisting 
of a 4,300 square foot Denny's restaurant (phase 1) and a 9,920 square 
foot office building

Riverside CA 1.65 14,220 11/13/2019

P19‐0077 7509 Arlington Avenue Design Review for a 102‐unit gated apartment complex Riverside CA 3.47 102 11/15/2019
P19‐0089
P18‐0922
P18‐0923
P18‐0924

2841 Mulberry Street
General Plan Amendment, Zoning Code Amendment, Design Review, and 
Variance for 10 small cottage affordable housing units

Riverside CA 0.48 10 CC AP 01/14/20

P19‐0151
P19‐0152
P19‐0153

8719 Trautwein Road
Minor Conditional Use Perit, Design Review, and Variance for the 
construction of a 21,706‐square foot health and fitness facility

Riverside CA 1.82 21,706 DRC AP 06/12/2019

P19‐0225
P19‐0226

4046 Tyler Street
Conditional Use Permit and Design Review for a 36‐bed assisted living 
facility

Riverside CA 0.30 8,190 36 CPC AP 10/31/19

P19‐0283
P19‐0284
P19‐0285

NWC Wells Avenue and Hedrick 
Avenue

22‐lot PRD, APN 147‐160‐007 Riverside CA 1.77 22 CPC AP 6/25/20

P19‐0325 3630 Center Street
6,000 square foot warehouse and a 2,156 square foot office building on a 
vacant 2.99‐acre site

Riverside CA 2.99 8,156

P19‐0332
P19‐0333

6291 Valley Springs Parkway New 4340 SF car wash faciliy Riverside CA 1.11 4,333 CPC AP 12/12/19

P19‐0388
P19‐0389

9174 Indiana GPA and Rezone; GP MDR to HDR, RZ R‐1‐7000 to R‐3‐1500 Riverside CA 6.86 CC AP 03/03/20

P19‐0410
P19‐0411
P19‐0412

4350 La Sierra Avenue 34‐Lot Planned Residential Development Riverside CA 3.74 34 CPC AP 11/14/19

P19‐0420 Patterson Street and Minnesota Street 33‐Unit Apartment Complex Riverside CA 1.70 33 12/26/2019

P19‐0421 6488 Riverside Avenue 16‐unit senior housing apartment complex Riverside CA 0.82 16

P19‐0507
P19‐0508

4070 Jackson Street

Conditional Use Permit and Design Review of project plans to permit the 
construction of 50 units of affordable and supportive housing, a 6,700 
square foot parish hall, a 2,950 square foot friary and chapel, and a 1,300 
square foot greenhouse.

Riverside CA 3.57 50 CC AP 3/31/2020

P19‐0553
P19‐0554
P19‐0555

11253 Pierce Street GPA, Rezone, and DR for 79 affordable housing units Riverside CA 4.67 79 CC AP 6/02/2020

P19‐0560
P19‐0561
P19‐0562
P19‐0563

3466 Mission Inn Avenue
CUP, Variance, and Design Review for the construction of a 194,500 
square foot 8‐story hotel with 225 rooms

Riverside CA 0.94 194,500 CC AP 11/16/2021

P19‐0570
P19‐0571

5041 Sierra Street CUP and VR for an assisted living facility for 12 people Riverside CA 0.28 4,160 CC AP 8/18/2020
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P19‐0620
P19‐0621

2941 Market Street CUP and Design Review for 17 one‐to‐three bedroom townhomes Riverside CA 0.64 17 CPC AP 10/15/2020

P19‐0626
P19‐0627
P20‐0024
P20‐0025
P20‐0258
P20‐0282

Alessandro Boulevard and Barton 
Street

EIR, Parcel Map, Minor Conditional Use Permit, Variance, Grading 
Exception, and Design Review to permit the constructioN of two 
warehouse buildings totaling 603,100 SF

Riverside CA 49.50 603,100

P19‐0665
P19‐0666
P19‐0667
P19‐0668

4015 13th Street
Design Review and Variances to construct a 128,000 SF 4‐story conference 
center

Riverside CA 0.93 130,578 DRC AP 07/01/2020

P19‐0692 4682 Mitchell Avenue Design Review for a 56‐unit gated apartment community Riverside CA 2.47 56 DRC AP 01/28/2020

PR‐2021‐
001201

3102 Main Street

Proposal by Integrity Housing to consider the following entitlements for 
the development of an 85‐unit, multi‐family residential development and 
entitlements for the restoration of an existing 1,000 square foot 
commercial building and construction of a 500 square foot commercial 
building: 1) Design Review of project plans; 2) Variance to allow a 
reduction in the number of required covered parking stalls; 3) Variance to 
allow greater than 15 percent of the required parking spaces to be 
compact; 4) Variance to allow a reduced landscape setback along the rear 
yard; and 5) Variance to allow a reduced parking lot landscape setback 
along the Second Street frontage. The 1.53‐acre vacant project site is 
located at 3102 Main Street, situated on the south side of Main Street 
between First and Third streets, bisected by Second Street, in the DSP‐RC ‐ 
Downtown Specific Plan ‐ Raincross District, in Ward 1.

Riverside CA 1.53 1,500 85 DRC AP 12/15/2021

P19‐0775
P19‐0776
P19‐0777

Sycamore Canyon Boulevard and 
Central Avenue

General Plan Amendment, Rezone, and Design Review for a 237‐unit 
apartment complex

Riverside CA 9.77 237 CC AP 10/19/2021

P19‐0833 11124 Pierce Street 60 Senior apartments and 5.750 square feet of commercial space Riverside CA 2.38 5,750 60 CPC AP 10/28/2021

P19‐0863 10431 Magnolia Avenue
Plan review for new ground up mixed use project consisting of 450 for rent 
apartments homes and 9000 sf commercial/retail area.

Riverside CA 11.86 9,000 450 CPC AP 02/18/2021

P19‐0869 
P19‐0870 
P19‐0871 
P19‐0872

3491 Market Street
Design review for a new 3,400 square foot commercial retail building on 
vacant property.

Riverside CA 3,400

P19‐0874 6255 Jurupa Avenue
Design Review of new 3,600 square feet office and warehouse building on 
vacant site.

Riverside CA   3,600 DRC AP 12/02/2020

P19‐0922 3362 Winstrom Street
Design review of project plans for a new parking lot containing 40 parking 
spaces

Riverside CA 0.42 DR AP 05/20/2020

P19‐0931 7227 Central Avenue DR for parking lot expansion Riverside CA 10.83 DRC AP 03/11/2020
P19‐0941 
P19‐0942

1673 Columbia Avenue Construction of new unmanned fueling facility on vacant lot. Riverside CA 0.32 CPC AP 06/24/2021

P19‐0951 4631 Tyler Street
Design review for the construction of a 2,000 square foot townhome 
building for single tenant per unit for a total of 4 units.

Riverside CA 0.48 2,000 4

P19‐0958 
P19‐0959

2998 Ivy Street Design review for self storage facility expansion: related to P19‐0926 Riverside CA 1.73

P20‐0004 
P20‐0005

6808 Murray Street
MCUP for an existing single‐family residence conversion into office with 
out door storage. 

Riverside CA 0.00 6/17/2020
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P20‐0013 
P20‐0014 
P20‐0015 
P20‐0016

19811 Lurin Avenue
Tentative Tract map for 81 lot planned residential development. Variance 
for setbacks for 81 lot planned residential development. 

Riverside CA 9.61 81 6/10/2021

P20‐0018 
P20‐0019 
P20‐0020 
P20‐0021

19331 Lurin Avenue 
Tentative tract map for 138 lot planned residential development. Variance 
for setbacks for 138 lot planned residential development.

Riverside CA 0.69 138 CPC AP 07/22/2021

P20‐0026 
P20‐0028 
P20‐0029

9321 Duncan Avenue
Duncan Avenue Condominums. Tentative Tract map for 6 units. Variance 
for 7.5 side setback requirement. 

Riverside CA 0.48 6

P20‐0035 3861 Third Street COA for 33 unit affordable housing development‐ The Aspire.  Riverside CA 38 CHB AP 9/09/20

P20‐0044 6612 Columbus Avenue
New 3,256 S.F office and warehouse building (single tenant) in industrial 
zone. 

Riverside CA 0.49 3,256 DRC approved 12/02/2020

P20‐0086 9174 Indiana Avenue

Proposal by Kye Evans of Brandywine Community Holdings, LLC. to 
consider a Design Review of project plans for the construction of a 
multiple‐family development consisting of 184 units on two contiguous 
parcels. The 6.85‐acre vacant project site is, located at 9174 Indiana 
Avenue, situated on the south side of Indiana Avenue between Jackson 
Street and Gibson Street, in the R‐1‐7000 ‐ Single‐Family Residential Zone, 
in Ward 5

Riverside CA 6.85 184 6/30/2020

P20‐0107 4088 Mission Inn Avenue Expansion of existing restaurant Riverside CA 0.29 1,006

P20‐0130 6363 Valley Springs Parkway Addition of fuel dispensers to existing fuel station Riverside CA 15.44 2 MPDs 8/12/2020

P20‐0158 5840 Mitchell Avenue Conversion of vacant church to private school Riverside CA 6.82 16,610

P20‐0194 
P20‐0195

18860 Van Buren Boulevard
Proposal by Robert Koch of Discount Tire Company to consider the 
following entitlements for the construction of a 7,713 square foot minor 
vehicle repair facility (America's Tire): 1) Conditional Use Permit to permit

Riverside CA 2.11 7,713

P20‐0203
P20‐0281

2775 Gateway Drive

Proposal by Paula Purcell of Canyon Springs Marketplace Corporation to 
consider the following entitlements for the construction of Phase 1 of the 
Canyon Springs Healthcare Campus Specific Plan: 1) Design Review of 
project plans; and 2) Variance to allow combination retaining/screen walls 
to exceed the maximum height permitted by the Zoning Code.

Riverside CA 30.17 280,800 8/26/2020

P20‐0212 
P20‐0213

6981 Old 215 Frontage Road

Proposal by Darrell Butler to consider the following entitlements to 
facilitate an industrial development consisting of three warehouse 
buildings totaling 118,580 square feet: 1) Design Review of project plans; 
and 2) Parcel Map to subdivide 7 contiguous parcels, consisting of 8.04 
acres, into 4 parcels, dedicate approximately 5,394 square feet of right‐of‐
way along Cottonwood Avenue, and vacate approximately 75,119 square 
feet of right‐of‐way along Old 215 Frontage Road.  

Riverside CA 8.04 118,580 DRC AP 07/28/2021

P20‐0214 
P20‐0215 
P20‐0216 
P20‐0217

7688 Indiana Avenue
THE PROJECT PROPOSES A SHOWROOM EXPANSION AT THE SOUTHEAST 
SIDE OF THE BUILDING AND PARKING LOT EXPANSION AT THE SOUTHEAST 
CORNER OF PROPERTY OBTAINED IN LOT LINE ADJUSTMENT.

Riverside CA 3.43 12,400 CPC AP 02/18/2021
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P20‐0239 
P20‐0243

4061 Mission Inn Avenue

CONDITIONAL USE PERMIT TO COVERT 4 EXISTING OFFICE BUILDINGS TO 
8 MULTI‐FAMILY RESIDENTIAL UNITS AND A CERTIFICATE OF 
APPROPRIATENESS APPLICATION FOR THE DEMOLITION OF AN EXISTING 
STORAGE BUILDING AND WINDOW REPLACEMENTS. EACH UNIT WILL 
CONSIST OF 1 BEDROOM AND 1 BATHROOM. 

Riverside CA 0.62 8 CPC AP 10/15/2020

P20‐0293
P20‐0294

2201 Fairview Avenue Tract Map and MCUP for 44 for‐sale senior condos Riverside CA 2.21 44

P20‐0319
P20‐0320

5695 Glenhaven Ave

Proposal by Orangecrest Community Church to consider the following 
entitlements for a phased development of a church: 1) a Conditional Use 
Permit to permit the development of a 19,905 square‐foot worship 
building, children’s ministry building, youth ministry building, 
administrative building, nursey building, and a surface parking lot; and 2) a 
Design review of project plans. The 5.27‐acre project site is developed 
with a vacant recreational tennis/swim club and is located at 5695 
Glenhaven Avenue, situated on the northwest corner of Glenhaven 
Avenue and Alessandro Boulevard, in the R‐1‐13000 – Single Family 
Residential Zone, in Ward 3

Riverside CA 5.27 19,905 CPC AP 07/08/2021

P20‐0371 2450 Market Street

Proposal by Gregory Bloomfield to consider the following entitlement to 
increase the number of residential units at a senior housing development: 
1) a Minor Conditional Use Permit to revise a previously approved 
Conditional Use Permit (P13‐0087) to increase the number of senior 
residential units from 67 to 75. The 1.72 acre site is located at 2450

Riverside CA 1.72 8

P20‐0372
P20‐0373
P20‐0374
P20‐0376

18233 Van Buren Boulevard

GENERAL PLAN AMENDMENT FROM VLDR ‐ VERY LOW DENSITY 
RESIDENTIAL TO C ‐ COMMERCIAL, REZONE TO CHANGE THE R‐1‐1/2 ACRE 
SP ‐ SINGLE FAMILY RESIDENTIAL AND SPECIFIC PLAN ORANGECREST 
OVERLAY TO CR‐SP‐X‐15‐S‐2 ‐ COMMERCIAL RETAIL, SPECIFIC PLAN 
ORANGECREST, BUILDING STORIES (TWO‐STORY MAXIMUM) AND 
BUILDING SETBACK (15 FEET FROM VAN BUREN BLVD.) OVERLAY ZONES, 
CONDITIONAL USE PERMIT AND DESIGN REVIEW OF PROJECT PLANS TO 
ALLOW A 3,713 SF RETAIL BUILDING AND 2,385 SF DRIVE‐THRU 
RESTAURANT. 

Riverside CA 0.87 6,098 CC AP 10/19/2021

P20‐0385
P20‐0386
P20‐0387
P20‐0388

18875 Lurin Avenue

Proposal by Nolan Leggio of Lurin Land I, LLC to consider the following 
entitlements to facilitate the establishment of a 41‐unit Planned 
Residential Development: 1) Tentative Tract Map (TM 37733) to subdivide 
9.62 acres into 40 single‐family residential lots and lettered lots for 
common open space, slopes, private streets, and a detention basin; 2) 
Planned Residential Development Permit for the establishment of 
detached single‐family dwellings, common open space and private streets; 
3) Design Review of project plans; and 4) a Variance to allow a reduced 
perimeter setback. 

Riverside CA 9.62 40 CPC AP 07/22/2021
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P20‐0429
P20‐0430
P20‐0431
P20‐0432
P20‐0433

6902 Arlington Avenue

Proposal by Steve Berzansky of Steven Walker Communities to consider 
the following entitlements for the construction of a vehicle fueling station 
with a 4,750 square foot convenience store, with off‐sale of alcohol, and 
restaurant on three contiguous parcels; 1) General Plan Amendment to 
amend the land use designation from O ‐ Office to C ‐ Commercial; 2) 
Zoning Code Amendment to Rezone 0.64 Acres of the site from R‐1‐7000 – 
Single Family Residential to CR – Commercial Retail; 3) Conditional Use 
Permit to permit a vehicle fueling station and off sale of alcohol (Type 20 
Beer and Wine); 4) Design Review of project plans; and 5) Public 
Convenience or Necessity (PCoRN) to allow for an over concentration of 
off‐sale alcohol licenses in Census Tract 315.02. 

Riverside CA 1.35 4,750

P20‐0448
P20‐0449
P20‐0450

5301 La Sierra Avenue

Proposal by Shawn Shavalian to consider the following entitlements for 
the construction of a 2,825 square foot restaurant building and a 2,750 
square foot retail building: 1) Minor Conditional Use Permit for the on‐sale 
of alcoholic beverages; 2) Design Review of project plans; and 3) Variance 
for the on‐sale of alcoholic beverages within 100 feet of a residentially 
zoned property. 

Riverside CA 0.65 5,575

P20‐0471
P20‐0472

3001 Iowa Avenue

Proposal by Seritage KMT Finance, LLC to consider the following 
entitlements for a mixed‐use development consisting of 299 multi‐family 
residential units and 1,385 square‐feet of retail area: 1) a Site Plan Review 
of project plans; and 2) a Parcel Map to subdivide a 13.2‐acre parcel into 
two parcels. The project site is currently developed with a 99,832 square 
foot commercial building and is located at 3001 Iowa Avenue, situated on 
the west side of Iowa Avenue, between Massachusetts Avenue and Blaine 
Street, in the MU‐V ‐ Mixed‐Use Village Zone, in Ward 1. 

Riverside CA 13.20 299

P20‐0473
P20‐0474

10359 Gould Street

Proposal by Sidney Mehrdady of SBI Group to consider the following 
entitlements for the construction of a 14,424 square foot, 24‐unit senior 
apartment complex: 1) Minor Conditional Use Permit to permit a Senior 
Apartment complex; and 2) Design Review of project plans. The 0.85‐acre 
vacant project site is located at 10359 Gould Street, situated north of 
Gould Street between Jones Avenue and Tyler Street, in the R‐1‐7000 ‐ 
Single Family Residential Zone, in Ward 7.

Riverside CA 0.85 14,424 24

P20‐0476
P20‐0477

3745 Van Buren Boulevard

Proposal by Clarence Vong of One Design Lab to consider the following 
entitlements to facilitate the construction of a 10,629 square foot vehicle 
wash facility: 1)  Conditional Use Permit to permit a vehicle wash facility; 
and 2) Design Review of project plans. The project site consists of two 
contiguous parcels partially developed with a residence, totaling 1.15 
acres, located at 3745 and 3729 Van Buren Boulevard, situated on the east 
side of Van Buren Boulevard between Magnolia Avenue and Andrew 
Street in the CR‐SP ‐ Commercial Retail and Specific Plan (Magnolia 
Avenue) Overlay Zones, in Ward 5. 

Riverside CA 1.15 10,629 9/21/2021
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P20‐0482
P20‐0483

1211 Research Park Drive

Proposal by Daniel Baek of Royal Refrigeration to consider the following 
entitlements for the construction of a new, 29,126 square foot 
warehouse: 1) Design Review of project plans; and 2) Variance to allow 
fewer parking spaces than required by the Zoning Code. The 1.44 acre 
vacant project site is located at 1211 Research Park Drive, situated on the 
southwest corner of Research Park Drive and Technology Court, in the 
BMP‐SP ‐ Business and Manufacturing Park and Specific Plan (Hunter 
Business Park) Overlay Zones, in Ward 1.

Riverside CA 1.44 29,126

P20‐0487 1576 Palmyrita Avenue

Proposal by Lord Constructors Inc. to consider a Design Review of project 
plans to construct a 27,860 square‐foot, phased warehouse development. 
The 2.69‐acre project site is currently developed with a vehicle storage 
yard and office building. The project site is located at 1576 Palmyrita 
Avenue, situated on the south side of Palmyrita Avenue, between 
Ardmore Street and Iowa Avenue, in the I‐SP – General Industrial and 
Specific Plan (Hunter Business Park) Overlay Zones, in Ward 1. 

Riverside CA 2.69 27,860 DRC AP 04/07/2021

P20‐0489
P20‐0490
P20‐0491
P20‐0492
P20‐0493

9261 Duncan Avenue

Proposal by Russell Crha to consider the following entitlements to 
subdivide a 1.0‐acre parcel into 4 parcels ranging in size from 8,889 square 
feet to 12,924 square feet: 1)  Tentative Parcel Map to subdivide one 
parcel into 4 parcels; 2)  Variance to allow a reduced side yard setback for 
an existing residence; 3)  Variance to allow a reduced lot width of 59 feet 6 
inches, where the Zoning Code requires 60‐feet wide; 4)  Variance to allow 
a corridor lot; and 5)  Variance to allow a corridor of 10‐feet in width, 
where the Zoning Code requires a minimum of 20‐feet. The project site is 
developed with an existing single‐family residence, located at 9261 
Duncan Avenue, situated on the north side of Duncan Avenue between 
Turnbull Road and Pershing Drive, in the R‐1‐7000 ‐ Single Family 
Residential Zone, in Ward 5.

Riverside CA 1.00 4

PR‐2020‐
000105

3512 Fourteenth Street

Proposal by Jennifer Dorgan of Gresham Savage Nolan & Tilden, PC to 
consider a Design Review of plans to construct a 48,000‐square‐foot 
addition to the existing Press Enterprise building to expand existing 
operations. The 6.6‐acre project site consists of three contiguous parcels 
and is currently developed with a 140,000‐square‐foot building that is 
utilized for newspaper and commercial printing operations. The property 
is located at 3512 Fourteenth Street, situated on the south side of 
Fourteenth Street between Orange Grove Avenue and Olivewood Avenue, 
in the DSP‐PP0‐SP – Downtown Specific Plan – Prospect Place Office 
District Zone, in Ward 1. 

Riverside CA 6.60 48,000 DRC AP 04/07/2021

PR‐2020‐
000106

2885 Canyon Springs Parkway

Proposal by Todd Williams of Chick‐Fil‐A, Inc. to consider the following 
entitlements to facilitate the expansion of an existing Chick‐Fil‐A drive‐thru
restaurant: 1) Minor Conditional Use Permit to amend an existing CUP 
(Planning Case CU‐052‐023) allowing for a building expansion; 2) Design 
Review of project plans; and 3) Variance to allow for a reduced drive‐thru 
lane width, where the Zoning Code requires a minimum of 12 feet.  The 
project site consists of 0.70 acres developed with an existing Chick‐Fil‐A 
drive‐thru restaurant.  The project site is located at 2885 Canyon Springs 
Parkway, situated on the south side of Canyon Springs Parkway and west 
of Day Street, in the CR‐SP – Commercial Retail and Specific Plan (Canyon 
Springs) Overlay Zones, in Ward 2.

Riverside CA 0.70 3,675 DRC AP 07/06/2021
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PR‐2020‐
000144

4700 Canyon Crest Drive

Proposal by Christopher Kassaseya of St. Andrew Orthodox Christian 
Church to consider the following entitlements: 1) a Modification of a 
previously approved Conditional Use Permit (Planning Case No. P08‐0046): 
to permit the addition of a 5,985 square foot church hall, a 3,622 square 
foot administration building, and to demolish and reconstruct a portion of 
the west parking lot; and  2) Design Review of project plans. The 4.6‐acre 
project site is located at 4700 Canyon Crest Drive, situated on the east side 
of Canyon Crest Drive between University Drive and Navajo Drive, in the R‐
1‐8500‐RP – Single‐Family Residential and Residential Protection Overlay 
Zones, in Ward 2. 

Riverside CA 4.60 9,607 CPC AP 04/29/2021

PR‐2020‐
000190

8390 Janet Drive

Proposal by Tony Vu of Master Construction to consider the following 
entitlements to construct eleven two‐story condominium homes: 1) a 
Tentative Tract Map to subdivide the parcel into 11 condominium lots; and
2) a Design Review of project plans. The vacant 0.58‐acre project site is 
located at 8390 Janet Avenue and is situated on the south side of Janet 
Avenue, west of the intersection of Janet Avenue and Picker Street, in the 
R‐3‐1500 – Multi‐Family Residential Zone, in Ward 6. 

Riverside CA 0.58 11

PR‐2020‐
000241

3521 Main Street

Proposal by Marco McGuire of McGuire Restaurants Group, Inc. to 
consider a Minor Conditional Use Permit to permit a 2,050 square‐foot 
banquet hall. The project site is located at 3563 and 3565 Main Street, 
situated on the west side of Main Street, between Fifth and Sixth Streets, 
in the DSP‐RC‐CR – Downtown Specific Plan – Raincross District and 
Cultural Resources (Mission Inn Historic District) Overlay Zones, in Ward 1.

Riverside CA 2,050
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Angelus Block, a new concrete block manufacturing facility. On 32.48 acres of land (APNs: 0260-06141, -
42, and -67). The project will consist of the construction of a 135,581 square foot manufacturing plant 
building, a 10,018 square foot administration building, a 21,360 square foot mechanic shop/storage 
building, a 21,534 square foot metal canopy structure, sixty-nine (69) parking spaces, paving, 
landscaping, lighting, fencing, and drainage improvements. 
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APPROVED PROJECTS 

 
Applicant: Golden Star Investments, LLC 
Project Number: Conditional Use 21-01, Site and Architectural 20-08, Variance 20-01, 
Sign Program 20-05, and Environmental 20-08 
Project Location: 22200 Barton Road 
Project Status: In Plan Check Review 
 
On March 18, 2021, the Planning Commission approved the construction of a 5,342 
square-foot, multi-tenant shopping center on 0.88-acres, with a “pick-up only” drive-
through lane. Piarra Pizza and Wing Stop are anticipated to occupy two of the tenant 
spaces. 
 
The project is expected to open 2022. 
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Applicant: GrandT-1 Inc 
Project Numbers: Conditional Use Permit 19-01, Site and Architectural 19-03, and 
Environmental 19-05 
Project Location: APN: 0275-191-06 and 30, located approximately 385 feet north of 
Vivienda Avenue 
Project Status: In Plan Check Review 

 
On August 23, 2020, the City Council upheld the Planning Commission’s decision by 
approving an industrial semi-trailer storage facility on approximately 22-acres. A 
maximum of 650 empty trailers and chassis will be stored on the Site. There will be 12 
total employees.  
 
The site is currently being rough graded. 
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Applicants: Leonardo and Anel Aguayo 
Project Number: Site and Architectural 19-04, and Environmental 19-03 
Project Location: La Cadena Drive, about 400 feet north of Palm Avenue and 1,200 feet 
south of Litton Avenue 
Project Status: Under Construction 
On June 6, 2019, the Planning Commission approved the construction of a 3,627 
square feet home with an 874 square foot three car garage with full curb, gutter, and 
sidewalk improvements on a 0.48-acre lot. 
The project is nearly complete. 
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Applicants Frank and Melanie Randall 
Project Number: Site and Architectural 17-10 and Environmental 17-09 
Project Location: 23400 Westwood Street 
Project Status: Under Construction 
 
On April 18, 2019, the Planning Commission approved the construction of a 3,884-
square foot single family residence with an 800 square foot three car garage on a one-
acre lot.  
 
The project is nearly complete. 
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Applicant: Jai Ganesh, LLC 
Project Number: Tentative Parcel Map 16-03, Site and Architectural 17-02, Variance 17-
01 and Environmental 16-14 
Project Location: 22034 De Berry Street 
Project Status: In Plan Check Review 
 
On November 16, 2017, the Planning Commission approved the construction of a 2,290 
square foot single family house on a 0.25-acre lot created by the subdivision of 
Tentative Parcel Map No. 18274.  
 
On December 12, 2017, the City Council approved Tentative Parcel Map No. 18274 and 
Variance 17-01 to subdivide a 0.42-acre lot into two single family lots. The proposed 
parcels will be 7,369 square feet and 10,677 square feet respectively.  
Two Tentative Parcel Map project extensions have been granted. 
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PROJECTS BEING PROCESSED 
 
Applicant: Jay Gees, LLC 
Project Numbers: Tentative Tract map 21-01, Site and Architectural Review 21-005, and 
Environmental 21-03 
Project Location: 11899 Rosedale Avenue 
 
Jay Gees, LLC (“Applicant”) is proposing to subdivide 3.8-acres into 6 single family lots. 
Each lot will have a minimum lot size will be of 20,000 square-feet. One of the six lots 
will include the existing residence located on the west side of the property, fronting 
Rosedale Avenue. The property is zoned R1-20-V, Very Low Density Single Family 
Residential with an Agricultural Overlay District and designated Low Density Residential 
on the General Plan Land Use Map. 
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Applicant: Yakuta Enterprises 
Project Numbers: Conditional Use Permit 21-03, Site and Architectural Review 21-03, 
and Environmental 21-02 
Project Location: 22756 Palm Avenue 
 
Yukata Enterprises, Inc. (“Applicant”) is proposing to convert an existing 1,371 square 
foot nonconforming residence to a multifamily duplex on a 0.32-acre lot. The site 
improvements will include façade improvements, curb, sidewalk, streetscape, pathway 
from the sidewalk to each unit, front lawn landscape, driveway and required parking. 
The property is zoned Barton Road Specific Plan, Office Professional. 
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Applicant: Edwin Renewable Fuels 
Project Numbers: Site and Architectural Review 19-05, Conditional Use Permit 19-04, 
Minor Deviation 19-01, and Zoning Code Amendment 19-01 
Project Location: 21801 Barton Road 
 
Edwin Renewable Fuels (“Applicant”) is proposing to establish an industrial use 
consisting of conversion of plastics into fuel, storage of fuel, and transport of fuels off-
site on approximately 5.44-acres. The proposal includes the construction of an 80,898 
square foot, 42-foot high industrial building.   
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Applicant: Lewis Management Corp 
Project Numbers: Specific Plan 17-01, Tentative Tract Map 18-01, Site and Architectural 
18-04 and Environmental 17-16 
Project Location: APN’s: 1167-151-22, 1167-151-68, 1167-151-71, 1167-151-73, 1167-
151-74 and1167-151-75 
 
The Lewis Management Group (“Applicant”) is proposing “The Gateway Specific Plan” 
encompassing approximately 131-acres. The Specific Plan proposes to designate the 
properties within the Specific Plan as Residential, Commercial, Business Park, Public 
Facilities, and Public Facilities Overlay. The Residential component of the Specific Plan 
would be comprised of 748 multiple dwelling units and the non-commercial component 
of the Plan would allow up to 877,538 square feet of maximum development.  
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Applicant: Condor Energy Storage, LLC 
Project Numbers: Conditional Use Permit 20-03, Site and Architectural Review 20-09, 
and Environmental 20-09 
Project Location: 21660 Main Street 
 
Condor Energy Storage, LLC (“Applicant”) is proposing to construct a 200-megawatt 
battery energy storage system (BESS) located on approximately a 10-acre parcel. The 
proposed project will consist of lithium-ion energy batteries installed with racks, 
inverters, switchgear, and other associated equipment to directly interconnect into the 
Southern California Edison (SCE) Highgrove Substation located directly north. The 
project improvements will include, but are not limited to perimeter wall and fencing, 
perimeter landscaping, underground electrical cabling, concrete pad for the electrical 
equipment, and street improvements.  
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Applicant: Greens INV 
Project Numbers: General Plan Amendment 20-02, Specific Plan Amendment 20-02, 
Conditional Use Permit 20-01, Site and Architectural Review 20-03, and Environmental 
20-03 
Project Location: 22317, 22273, 22293 Barton Road 
 
Greens INV 15, LLC (“Applicant”) is proposing to develop an approximate 4.68-acre lot. 
The project will include a 1.78-acre commercial site, including a 4-story hotel and 
potential restaurant or retail uses on the north side of the property. A 2.9-acre multi-
family residential development is proposed on the south side of the property, to include 
7 multi-family buildings and amenities. The site improvements include parking, drive 
thru, landscaping, trash enclosures, loading areas, access, and street improvements. 
The site is located on the Barton Road Specific Plan, General Commercial zoning. A 
Specific Plan Amendment update for Barton Road is being prepared and an expanded 
environmental is also being prepared by Michael Baker to support the development. 
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Applicant: Aegis Builders 
Project Numbers: General Plan 20-01, Zoning Code Amendment 20-01, Specific Plan 
20-01, Tentative Tract Map, Site and Architectural Review, and Environmental 20-02 
Project Location: 122667 Michigan Street 
 
Aegis Builders (“Applicant”) is proposing to develop a 4.5-acre residential infill project. 
The applicant is proposing a General Plan Amendment and Zoning Code Amendment 
to change the zoning from R1-7.2 Single Family Residential to R2-Low Medium Density 
Residential and to reduce the minimum 3-acre lot size requirement for the existing 
church to 2-acres. The proposal includes a Tentative Tract Map subdivision of 22 
residential lots and a 2-acre lot for the existing church. A Specific Plan has been 
submitted as part of the 22 residential housing development. The proposed two-story 
homes will vary in size between 2,766 square feet to 4,593 square feet and the lots will 
range in size from about 3,000 square feet to about 5,400 square feet. The project has 
been placed on hold by the applicant’s request. 
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Applicant: Aegis Builders 
Project Numbers: Site and Architectural Review 18-09, Variance 18-001, and 
Environmental 18-08 
Project Location: 11695 Canal Street 
 
Aegis Builders (“Applicant”) is proposing a 16-unit apartment community development 
on 0.82-acres. The design consists of sixteen (16) 2-story apartments arranged in 3 
buildings, including 2 efficiency studio units, 2 one-bedroom units, 6 two-bedroom units, 
and 6 three-bedroom units. The Project site is triangularly shaped and does not have 
direct access to a public street. Access to the public street will be across the Gage 
Canal property. The City of Grand Terrace has been interfacing with the City of 
Riverside, owner of the Gage Canal, and has assured access to the parcel which has 
historical rights of access over the canal. The property is zoned R3-20-Medium High 
Density Residential. 
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Applicant: National Logistics Team 
Project Numbers: Conditional Use Permit 17-08, Site and Architectural 15-04 and 
Environmental 15-07 
Project Location: APN: 1167-151-77 
 
National Logistics Team (“Applicant”) is proposing to legalize the establishment of a 
pallet business on a 3.7-acre parcel, including use of the existing 6,420 square foot 
office, a 2,400 square foot metal shop and four 3-sided work canopies will be used for 
the repair and manufacturing of pallets.  
 

  
 
 
 
 
 
 



PPT210011

TTM37743
PPT200017

PPT200016

CUP03703

PP09724R1
CUP200022

CUP200007

CUP210007

CUP210001

CUP210012

CUP190007

CUP200041

SP00323
PM36448

TR29600

TR29599TR29598

TR29599R1

TR30908 TR29597

TR29741
TR29740

TR30908E04

TR29740M1

PUP00880
SP00330

TR30909
PP23256

SP00208

TR32291

TR24410

TR29740E05

TR29599E05

TR33410

PM35612

TR30909E04

TR29600E05

TTM38016 TTM38025

PPT210011

PM35864

PM24956

TR29168

PM22518
PUP00875

TR29168M1

PUP00871

TR34592

TR29170

CUP03718

TR29768

TR23962
TR28957

PP19856
PP24778

CUP03718R1

SP00323A1

PUP00872

TR34592E02

PP25155

PUP00884

PM34010

PP10269R1

PUP00163
PP25125

PP25847

PP13277

PUP0323

PUP0461
CUP03763

TR33410E01

RIVERSIDE

JURUPA VALLEY

MORENO VALLEY

I-2
15

IO
WA

 AV
E

SH
-91

SPRUCE ST

MAIN ST

3RD ST

COLUMBIA AVE

SPRING ST

SH-60

PALMYRITA AVE

BLAINE ST

PIGEON P A SS RD

LINDEN ST

OR
AN

GE
 ST

CH
IC

AG
O 

AV
E

WATKINS DR

VIN
E S

T

LA
CADEN

A
DR W

STRONG ST

MARLBOROUGH AVE

MA
RK

ET
 ST

1ST ST

CITRUS ST

KA
NS

AS
 A

VESH-91
WBON

LE
MON

 ST

CENT ER ST

5TH ST

7TH ST

WINSHIP WAY

I-215 SBOFF

6TH ST

MT
VE

RN
ON

AV
E

N
OR

AN
GE

ST

4TH ST

N 
MA

IN
 S

T GARNER RD

WILSON ST PLACENTIA LN

9TH ST

LIM
E S

T

HALE ST

NO
RT

HG
AT

E 
ST

BO
X S

PRINGS MOUNTAIN RD

LUANE TRL

GLENHILL DR

CA
NY

ON
 C

RE
ST

 D
R

RU
ST

IN
 AV

E

AT
LA

NT
A S

T

WITT AVE

THIRD ST

MUL
BE

RR
Y S

T

HE
RO

N 
LN

QUAIL CALL DR

MI
CH

IG
AN

 AV
E

S H-60 WBO
N

CHASE RD

MOUND ST

DU
RA

HA
RT

 S
T

SERPENTIN E RD

MASSACHUSETTS AVE

UTA
H

ST

ATHENA CT

CO
MM

ER
CE

ST

RIDGE RD

HIGHLANDER DR
NEWELL DR

VALLEY ST

MARICOPA DR

CLAR
K S

T

2ND ST

AMETHYST ST

AR
DM

OR
E 

ST

LIBBY DR

SEVENTH ST

HIL
LC

RE
ST

 AV
E

FINLY CT

SU
N 

CT

CL
AIR

E S
T

LECIL ST

LOMA VISTA ST I-215

I-215

SH
-91

OR
AN

GE
 ST

SH-60

LIM
E S

T
MA

IN 
ST

±
The County of Riverside assumes no warranty or legal responsibility 
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may not be complete or appropriate for all purposes. County GIS 
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Active Cases as of 5/3/2022

CASE NAME STATUS APPLIED DATE APPROVAL DATE EXPIRED DATE

CASE DESCRIPTION

CUP03703 LDC REVIEW 2/19/2014

MENAGERIE FOR HOUSING EXOTIC AND DOMESTIC ANIMALS.  APPROXIMATELY 600 MAMMALS, BIRDS, REPTILES, 
AMPHIBIANS, AND FISHES FOR EDUCATION PURPOSES IN CONJUNCTION WITH LOCAL HIGH SCHOOLS AND THE 
MORENO VALLEY UNIFIED SCHOOL DISTRICT.

CUP190007 LDC REVIEW 7/2/2019

RETAIL - CANNABIS RETAIL STORE .

CUP190039 LDC REVIEW 10/24/2019

MICROBUSINESS - NEW 22,000 SF COMMERCIAL BUILDING FOR A CANNABIS MICRO BUSINESS FACILITY.

CUP200007 LDC REVIEW 4/13/2020

CULTIVATION - NEW 22,000 SF COMMERCIAL BUILDING FOR AN INDOOR CANNABIS CULTIVATION FACILITY.

CUP200022 PC 7/27/2020

PROPOSAL TO ENTITLE AN EXISTING RECYCLING PROCESSING FACILITY USE WITH OUTSIDE SCRAP METAL STOCKPILES 
AND PREPARATION AREAS LOCATED ON THE WESTERN PORTION OF THE SITE SHIELDED BY AND WITHIN THE 
EXISTING 78,643 SQ. FT. BUILDING WITH 54 PARKING SPACES, PERIMETER FENCING AND GATES, AND UPDATED 
LANDSCAPING.

CUP200030 LDC REVIEW 9/10/2020

CONDITIONAL USE PERMIT FOR THE OFF-SITE SELLING OF BEER AND WINE FROM THE CONVENIENCE STORE 
LOCATED WITHIN THE COMMERCIAL PORTION (PPT200016) OF THE PROJECT SITE ON PARCEL 3.

CUP200041 LDC REVIEW 10/14/2020

RETAIL - CANNABIS RETAIL STOREFRONT WITH DELIVERY  - REMODEL/REMOVE PORTION OF EXISTING BUILDING.  
BUILD 725 SQ.FT. BUILDING- KEEP EXISTING FRONT WITH SIDE FA?ADE WALLS, 3 (1-ADA) PARKING STALLS FOR 
CANNABIS RETAIL STORE.

CUP210001 LDC REVIEW 2/1/2021

RETAIL COMMERCIAL CANNABIS BUSINESS (DISPENSARY)FLYT MANAGEMENT LLC.  IN AN EXISTING 2,250 SQ. FT. 
COMMERCIAL BUILDING.

CUP210007 LDC REVIEW 3/10/2021

RETAIL - PROPOSAL TO UTILIZE AN EXISTING BUILDING TO ESTABLISH A CANNABIS STOREFRONT WITH DELIVERY ON 
0.65 ACRE LOT WITH PARKING AND LANDSCAPING.

CUP210012 HOLD 4/14/2021

CULTIVATION - CANNABIS CULTIVATION BUSINESS

PP09724R1 LDC REVIEW 2/14/2012

ADD TRUCK SCALE,6 NEW LOADING WELLS, LS, REPV PKG, ROLLING GATES AND BLOCK WALLS AT 4 EXISTING 
DRIVEWAYS.

PPT200016 LDC REVIEW 9/10/2020

FOR THE SITE DESIGN AND DEVELOPMENT OF THE COMMERCIAL PORTION OF THE PROJECT SITE.  THE PROPOSED 
DEVELOPMENT INCLUDES THE CONSTRUCTION OF A TAKE-OUT/DRIVE THROUGH FOOD ESTABLISHMENT LOCATED 
ON PARCEL 2 OF TTM37743.  PARCEL 3 WILL INCLUDE THE CONSTRUCTION OF A GAS STATION WITH AND A 
CONVENIENCE STORE.

PPT200017 LDC REVIEW 9/10/2020

FOR THE SITE DESIGN AND DEVELOPMENT OF THE RESIDENTIAL PORTION OF THE PROJECT SITE WITHIN PARCEL 1 
WHICH WILL INCLUDE THE CONSTRUCTION OF 52 CONDOMINIUM UNITS, OPEN SPACE AREA AND A WATER QUALITY 
BASIN.

Page 1 of 2



Active Cases as of 5/3/2022

CASE NAME STATUS APPLIED DATE APPROVAL DATE EXPIRED DATE

CASE DESCRIPTION

PPT210011 HOLD 3/12/2021

PLOT PLAN TO DEVELOP 461 'PASEO' TOWNHOMES AND 385 'YARD' TOWNHOMES FOR A TOTAL OF 846 DWELLING 
UNITS IN 4 PHASES. PHASE 1A PROPOSES 141 'PASEO' TOWNHOMES AND 125 'YARD' TOWNHOMES FOR A TOTAL OF 
266 DWELLING UNITS; PHASE 1B PROPOSES 123 'PASEO' TOWNHOMES AND 100 'YARD' TOWNHOMES FOR A TOTAL 
OF 223 DWELLING UNITS;  PHASE 2A PROPOSES 114 'PASEO' TOWNHOMES AND 80 'YARD' TOWNHOMES FOR A 
TOTAL OF 194 DWELLING UNITS; AND PHASE 2B PROPOSES 83 'PASEO' TOWNHOMES AND 80 'YARD' TOWNHOMES 
FOR A TOTAL OF 163 DWELLING UNITS.  SPECIAL MULTI FAMILY APPLICATION AND TENTATIVE TRACT MAP 
APPLICATION LOCATED WITHIN A 57.4-ACRE PORTION OF NEIGHBORHOOD 3 (CENTER/SPRING STREET) WITHIN THE 
BOUNDARIES OF THE HIGHGROVE AREA PLAN.

TTM37743 LDC REVIEW 5/2/2019 5/1/2022

SCHEDULE ?A? CONDO MAP THAT INCLUDES THE SUBDIVISION OF 9.17 GROSS ACRES INTO THREE LOTS.
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Approved Cases as of 05/03/2022

CASE NAME STATUS APPLIED DATE APPROVAL DATE EXPIRED DATE

CASE DESCRIPTION

CUP00997 APPROVED 2/20/2008

PROPOSAL FOR MOBILE HOME PARK

CUP02051 APPROVED 11/22/1977 5/4/1988

SEWAGE TREATMENT PLANT

CUP02600 APPROVED 12/22/2000

CUP02971R1 APPROVED 2/8/2005 11/20/2009

EXTEND LIFE OF CUP02971 & ADD 4500SF METAL BLDG

CUP03178R1 APPROVED 2/22/2010 9/29/2043

EXPANDING RECYCLING BUSINESS TO ADJACENT LOT

CUP03251 APPROVED 11/10/1997 8/18/2018

ARCO GAS/MINI MART/BEER & WINE

CUP03254 APPROVED 11/24/1997 11/24/2005

CONCRETE BATCH PLANT

CUP03328 APPROVED 11/21/2000

USED CAR SALES LOT

CUP03392 APPROVED 2/13/2003

PROPANE RECYCLING FACILITY

CUP03402 APPROVED 6/26/2003 12/23/2005

FERTILIZER PRODUCTION FACILITY ON 4.18 AC

CUP03424 APPROVED 2/17/2004 6/22/2006

ADD BEER/WINE/LIQUOR SALES TO EXISTING MARKET

CUP03434 APPROVED 7/1/2004 11/1/2008

CONCRETE/GUNITE BATCH PLANT & RELATED TRUCKING OPE RATION AND MAINTENANCE

CUP03452 APPROVED 2/2/2005 11/1/2008

ALLOW AUTO SALES, SMOG AND SERVICES

CUP03463 APPROVED 6/8/2005 7/25/2009

REQUEST TO LEGALIZE AN EXISTING AUTO DEALERSHIP

CUP03522 APPROVED 8/10/2006 6/17/2011

PROPOSES A TIRE SHOP CONSISTING OF A 1,419 SQ. FT. BUILDING WITH TWO SERVICE BAYS, 7 PARKING SPACES, 
AND PERIMETER LANDSCAPING

CUP03564 APPROVED 9/12/2007 6/2/2012

CUP03564 PROPOSES TO LEGALIZE AN UNPERMITTED AND O PERATING CONTRACTOR'S STORAGE YARD FOR A 
CONSTRUCT ION AND ROOFING COMPANY TO STORE EQUIPMENT AND MAT ERIALS INCLUDING SIX (6) STANDARD 
PARKING SPACES A ND 2,025 SQUARE FEET OF EXISTING AND PROPOSED LAND SCAPING AREA ON A 1.4 GROSS 
ACRE SITE. THE EXISTIN G 1,224 SQUARE FOOT OFFICE BUILDING AND TWO (2) ST ORAGE BUILDINGS TOTALING 
1,500 SQUARE FEET WILL BE PERMITTED AND SUBSEQUENTLY REDEVELOPED.  THE CONV ERSION OF THE EXISTING 
SMALL STRUCTURES FROM ONE U SE TO ANOTHER WILL HAVE MINOR MODIFICATIONS IN THE EXTERIOR OF THE 
STRUCTURE.

CUP03577 APPROVED 12/19/2007 7/21/2011

CONVENIENCE STORE AND GAS STATION WITH CANOPY

CUP03582 APPROVED 2/7/2008 5/13/2012

CONDITIONAL USE PERMIT NO. 3582 IS TO PERMIT THE S ALE OF BEER AND WINE FOR CONSUMPTION OFF THE 
PREMI SES WHERE SOLD (ABC TYPE-20). THE PROJECT SITE CON SISTS OF AN EXISTING 1,208 SQ. FT. CONVENIENCE 
STO RE AND FIVE PARKING SPACES INCLUDING ONE ACCESSIBL E PARKING SPACE FOR PERSONS WITH DISABILITIES.

Page 1 of 10



Approved Cases as of 05/03/2022

CASE NAME STATUS APPLIED DATE APPROVAL DATE EXPIRED DATE

CASE DESCRIPTION

CUP03718 APPROVED 1/16/2015 5/12/2023

REPLACE 20,623 SF. BLDG W/ 40,611 SF. BLDG CONTAIN ING OFFICES, SHOP SPACE, PARTS & STORAGE FOR A HEA 
VY DUTY EQUIP. SALES & RENTAL FACILITY.  2 EXISTIN G BLDGS IDENTIFIED AS MAIN SHOP (7,720 SF. & TRUCK 
SHOP (9,735 SF. WILL REMAIN. THE PROJECT WILL HAV E 2 PHASES.

CUP03718R1 APPROVED 10/7/2016

EXIST HEAVY DUTY EQUIP LOT PROPOSES ADDITIONAL LOT

CUP03750 APPROVED 6/21/2016

CUP FOR AUTO SALES AND CAR RENTAL

CUP03761 APPROVED 10/25/2016

76 RETAIL GAS STATION AND CONVENIENCE STORE

CUP03763 APPROVED 10/28/2016

GAS STATION W/CONVENIENCE STORE AND WINE LICENSE FOR OFFSITE USE

CUP190008 APPROVED 7/2/2019

RETAIL - COMMERCIAL CANNABIS RETAIL STORE LOCATED WITHIN AN EXISTING 2,365 SQ. FT. BUILDING AND THE 
ACCOMPANYING OFFICE SPACE WILL BE LOCATED WITHIN THE ADJACENT, EXISTING 1,437 SQ. FT. BUILDING.

CUP190016 APPROVED 8/8/2019

RETAIL - CANNABIS RETAIL STORE FRONT.

CUP190045 APPROVED 10/24/2019 9/28/2021

RETAIL - CANNABIS RETAIL FACILITY IN AN EXISTING 13,559 SQ. FT. BUILDING AS A STOREFRONT FOR A RETAIL 
CANNABIS BUSINESS AND DISTRIBUTION FACILITY. THE PROPOSED CANNABIS RETAIL STOREFRONT WILL OCCUPY 
4,137 SQ. FT. AND THE DISTRIBUTION FACILITY WILL OCCUPY THE REMAINING 9,422 SQ. FT.

CUP200010 APPROVED 5/28/2020 8/4/2021

RETAIL - CANNABIS RETAIL STORE CONSISTING OF A STOREFRONT RETAIL CANNABIS BUSINESS AND DELIVERY 
SERVICE THAT INCLUDES TWO (2) PARCELS WITH ONE (1) EXISTING 3,952 SQ. FT. COMMERCIAL BUILDING OF TWO 
(2) SUITES AND ACCOMPANYING PARKING LOT.

CUP200024 APPROVED 8/17/2020

COMMERCIAL CANNABIS RETAIL PROPOSAL TO ALTER AN EXISTING TWO-STORY, 4,150 SQ. FT. BUILDING FOR A 
STOREFRONT CANNABIS RETAILER AND DELIVERY SERVICE.  THE ALTERATIONS TO THE EXISTING BUILDING WOULD 
INCLUDE THE DEMOLITION OF THE INTERIOR SECOND FLOOR AND THE REMOVAL OF EXTERIOR STAIRS FOR THE 
SECOND FLOOR OF THE BUILDING.  OTHER EXISTING STRUCTURES AND QUONSET HUT ON SITE WOULD BE 
REMOVED TO MAKE SPACE FOR ADDITIONAL VEHICLE PARKING.  AFTER THE DEMOLITION WORK TO THE 
BUILDING, THE PROPOSED CANNABIS RETAILER WOULD NOW BE 3,978 SQ. FT. AND WOULD CONSIST OF FLOOR 
AREAS INCLUDING: A SECURED CHECK-IN, CANNABIS SALES, OFFICES, RECEIVING, INVENTORY, VAULT, CLONE 
ROOM, BREAKROOM, AND RESTROOMS.  THE PROJECT WOULD PROVIDE 19 VEHICLE PARKING SPACES, INCLUDING 
ONE ACCESSIBLE SPACE FOR PERSONS WITH DISABILITIES, A SECURED BIKE RACK AREA, AND A LOADING AREA 
LOCATED AT THE REAR OF THE BUILDING.  UPGRADED LANDSCAPING AND A TRASH ENCLOSURE ARE ALSO 
PROPOSED.

CUP210012 HOLD 4/14/2021

CULTIVATION - CANNABIS CULTIVATION BUSINESS

PM22518 APPROVED 10/29/1987 9/20/1995

DIVIDE 19.9 ACRES INTO 3 LOTS EA 32092 EXT 130, EXT 363, EXT 634

PM23357 APPROVED 3/30/1988 9/17/1999

DIVIDE 19.90 ACRES INTO 2 PARCELS EA 32693, CZ 5158 CFG 803

PM24209 APPROVED 2/1/1989 5/22/1998

DIVIDE 85.49 ACRES INTO 6 INDUSTRIAL PARCELS EA 33540, CZ 5388 EXT 526, EXT 865, EXT 1149
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PM24956 APPROVED 11/1/1989 1/15/2001

DIVIDE 20 ACRES INTO 4 PARCELS DIVIDE 20 ACRES INTO 4 PARCELS EA 34441, CZ 5635 EXT 729, EXT 1115

PM26394 APPROVED 7/23/1990 5/19/1999

DIVIDE 2.04 ACRES INTO 4 PARCEL DIVIDE 2.04 ACRES INTO 4 PARCELS EA 35362, PP 12153 CFG 14, EXT 1026

PM26654 APPROVED 10/2/1990 4/30/1996

DIVIDE 3.3 ACRES INTO 2 LOTS IN SP 210 DIVIDE 3.3 ACRES INTO 2 INDUSTRIAL PARCELS EA 35522 EXT 866, SP 210

PM28705 APPROVED 11/12/1997

DIVIDE 4.57 ACRES INTO 4 COMML LOTS

PM32971 APPROVED 10/12/2004 12/12/2013

SCHED I DIVISION OF 300 AC INTO SIX 20+AC PARCELS.

PM33314 APPROVED 1/14/2005 11/1/2008

SUBDIVIDE 7.9 AC INTO 2 PARCELS TO BE INCORPORATED INTO TR32972 AND FURTHER FUTURE SUBDIVISIONS

PM33466 APPROVED 8/31/2005 7/25/2009

SCH E MAP SUBDIVIDE 4.18 AC INTO 2 COMMERCIAL LOTS

PM33617 APPROVED 5/26/2005 3/4/2012

SCHEDULE E SUBDIVISION OF 11.3 ACRES INTO 7 INDUST RIAL / COMMERCIAL PARCELS

PM34010 APPROVED 3/23/2007 5/20/2013

SUBDIVIDE 4 AC INTO 2 TWO AC LOTS

PM34020 APPROVED 10/13/2005 9/12/2010

SCHED F DIVISION INTO TWO LOTS 2X7630 SFR

PM35267 APPROVED 3/14/2007 4/26/2014

TENTATIVE PARCEL MAP NO. 35267 PROPOSES A SCHEDULE 'E' SUBDIVISION OF 6.37 GROSS ACRES INTO 8 PARCEL 
S WITH A MINIMUM PARCEL SIZE OF 27,982 SQ. FT.

PM35285 APPROVED 12/4/2006 8/28/2010

TENTATIVE PARCEL MAP NO. 35285 PROPOSES A SCHEDULE E SUBDIVISION OF TWO EXISTING PARCELS, WITH A 
TOT AL OF 4.22 NET ACRES, INTO THREE PARCELS WITH A MI NIMUM SIZE OF .93 NET ACRES.  PARCEL 1 IS 1.96 NET 
ACRES WITH NO NEW DEVELOPMENT PROPOSED; PARCEL 2 IS 0.93 NET ACRES WITH AN EXISTING INDUSTRIAL BU 
ILDING TO REMAIN; PARCEL 3 IS 1.32 NET ACRES WITH AN EXISTING INDUSTRIAL BUILDING TO REMAIN.  THE PR 
OJECT SITE IS LOCATED WITHIN THE AGUA MANSA INDUST RIAL CORRIDOR(SPECIFIC PLAN NO. 210), IN THE JURUP 
A AREA PLAN; MORE SPECIFICALLY, EASTERLY OF MARKET STREET, WESTERLY OF VIA CERRO AND NORTHERLY OF 
24T

PM35612 APPROVED 1/15/2008 1/13/2014

SCHEDULE 'E' SUBDIVISION OF 35.96 NET ACRES INTO T HIRTEEN (13) PARCELS WITH A MINIMUM PARCEL SIZE OF 
0.38 NET ACRES.

PM35711 APPROVED 11/19/2007 12/22/2012

SCHED E DIVISION OF 35.23AC INTO TEN LOTS

PM35726 APPROVED 12/8/2008 7/22/2012

SUBDIVIDE 10ACRES INTO 2 PARCELS PARCEL 1 4.0 ACRES AND PARCEL 2 6.0 ACRES

PM35864 APPROVED 8/26/2008 5/20/2017

THIS PARCEL MAP IS A SCHEDULE "H" SUBDIVISION OF 20 ACRES INTO 2 RESIDENTIAL PARCELS WITH A MINIMUM 
OF 8 ACRES PER PARCEL.SCHEDULE H SUBDIVISION OF 20.57 AC. INTO 2 PARCELS

PM36448 APPROVED 3/21/2012 4/22/2018

SUBDVD 785.44AC INTO 15 PARCELS SCHED "I"

PP07817R3 APPROVED 6/25/2003

325,490 SQ FT EXPANSION TO EXISTING FLEETWOOD OPER
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PP08916R1 APPROVED 9/29/2000

12,500 SF. METAL STORAGE SHED TO EXISTING OFFICE

PP10147R1 APPROVED 5/10/2004 11/3/2010

PLOT PLAN NO. 10147, REVISED PERMIT NO. 1 PROPOSES TO CONSTRUCT A 16,131 SQ. FT. STRUCTURE FOR OFFIC 
E, TRUCK MAINTENANCE SHOP, AND PARTS STORAGE ON A 6.36 GROSS ACRE PARCEL. THE PROPOSAL CONSISTS 
OF 4 ,943 SQ. FT. OF OFFICE SPACE, 9,270 SQ. FT. OF SHO P AREA, 1,918 SQ. FT. OF STORAGE AREA, A 4,688 SQ. FT. 
TRUCK WASH AND EQUIPMENT ROOM, 50 TRUCK PUMPING PARKING SPACES, 41,806 SQ. FT. (15%) OF 
LANDSCAPING, A 12,000 GALLON ABOVE_GROUND DIES EL FUEL TANK, AND 66 PARKING SPACES INCLUDING THRE 
E (3) ACCESSIBLE PARKING SPACES FOR PERSONS WITH D ISABILITIES.

PP10269R1 APPROVED 10/17/2008 4/20/2011

CONVERT 22,011 SQ. FT. INDUST.BLDG INTO CHURCH

PP12153 APPROVED 7/23/1990 5/19/1998

16 UNIT APARTMENT BUILDING DEVELOP 4 FOURPLEXES ON 2.04 ACRES ON 4 PARCELS EA 35362, PM 26394 CFG 
14, EXT 1026, EXT 1066

PP12532 APPROVED 12/19/1990 8/10/1994

ADDITION OF 1880 SQ./FT TO EXISTING CHURCH ADDITION OF 1,880 SQUARE FEET TO AN EXISTING CHURC H EA 
35678 CFG 289, CPM 843 SEE FILE

PP12814 APPROVED 6/4/1991 7/8/1993

20,000 SQ FT WAREHOUSE FACILITY/ FAST TRACT AUTH. 004-91

PP12814R1 APPROVED 8/3/1999

ADD PALLET MANUFACTURING FACILITY BUILDING

PP13074 APPROVED 12/16/1991 7/1/1995

RETAIL STORES 3 UNIT COMMERCIAL RETAIL BUILDING. EA 36160 PP 8590 SEE FILE

PP13277 APPROVED 6/11/1992 1/11/1995

105 FOOT BROADCASTING ANTENNA 105 FOOT BROADCASTING ANTENNA EA 36287 CFG 478

PP14555 APPROVED 2/29/1996 3/24/1999

CONSTRUCTION EQUIPMENT STORAGE YARD ONLY CONSTRUCTION EQUIPMENT STORAGE YARD EA 36970 PAR 10

PP14555R1 APPROVED 5/26/1999

REVISE EXPIRED PP14555

PP14766 APPROVED 9/23/1996 11/4/1998

134,700 SQ FT FAC FOR MANFCTG DENSITY FIBER BOARD

PP14766R2 APPROVED 1/14/2003 1/24/2007

RVP TO PROPOSE NEW OPS FOR EXSTG CAN-FIBRE SITE

PP14766R3 APPROVED 12/21/2007 7/28/2010

THE PROPOSAL IS TO INCLUDE THE COLLECTION, SEPARAT ION, BAILING, AND DISTRIBUTION OF CONSTRUCTION, 
DE MOLITION AND INERT (CDI) MATERIALS INTO AN ESTABLI SHED WOOD RECYCLING FACILITY. THE PROPOSAL 
INCLUDE S: TWO 320 SQUARE FEET MODULAR OFFICE BUILDINGS AN D THEIR RESPECTIVE PARKING SPACES; 
FIFTEEN (15) FL EET PARKING STALLS; SEVEN (7) EQUIPMENT PARKING ST ALLS; THE RELOCATION OF TWO WOOD 
GRINDERS; AND, OF FLOADING, SORTING, AND STORAGE AREAS FOR CDI MATER IALS AS SHOWN IN THE CLOUDED 
AREA OF THE SITE PLAN .  NO OTHER USES OR MODIFICATIONS TO THE PLANS ARE REQUESTED OR CONSIDERED 
WITH THIS PROPOSAL.

PP15523 APPROVED 6/19/1998

CONSTRUCT 70X100 TRUCK SVC BLDG FOR TRUCKING CO

PP15880 APPROVED 3/5/1999 6/21/2001

CONSTRUCTION FO AN ACETYLENE GAS MANUFACTURING FAC
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PP15982 APPROVED 5/25/1999

A 251,332 SQ FT ABD 51,710 SQ FT COLD STORAGE WRHS

PP15986 APPROVED 5/25/1999

CONSTRUCT 60 X 130 METAL BUILDING

PP16191 APPROVED 10/1/1999

25,175 SQ. FT.  COMMERCIAL WAREHOUSE

PP16362 APPROVED 1/13/2000

FAST FOOD RESTUARANT

PP16371 APPROVED 1/21/2000

CONSTRUCTION YARD AND OFFICE COMPLEX

PP16536 APPROVED 5/3/2000

PLOT PLAN FOR JACK IN THE BOX RESTAURANT/DRIVE THR

PP16580 APPROVED 6/5/2000

TRAILER MANUFACTURING FACILITY W/OFFICE/LANDSCPNG

PP16952 APPROVED 2/16/2001 7/16/2003

MEAT MARKET IN EXIST STRUCTURE W/ADDITION

PP17157 APPROVED 5/31/2001

4000 SQ FT 1 STORY OFFICE/8000 SF REPAIR FACILITY

PP17189 APPROVED 6/20/2001 12/2/2007

PLOT PLAN FOR LAND USE AND DEVELOPMENT

PP18309 APPROVED 11/26/2002 7/1/2028

4000 SF FACILITY FOR TRUSS MFG & ASSEMBLY ON 10 AC

PP18309R2 APPROVED 1/27/2010 3/28/2013

ADD 12000SF BLDG-SHOP AND STORAGE

PP18340 APPROVED 12/17/2002 1/16/2010

TONGAN MINISTRY MULTI PURPOSE & OFFICE BLDG

PP18592 APPROVED 4/24/2003 7/19/2006

PROPOSE A 107,837 SQ FT IN THE AQUA MANSA AREA

PP18637 APPROVED 5/20/2003

CHASSIS ASSEMBLY FACILITY 54,725 SQ FT BLDG W/PA..

PP18740 APPROVED 7/14/2003 10/28/2006

COMMERCIAL WAREHOUSE  W/OFFICE

PP19128 APPROVED 1/16/2004 12/11/2008

TO USE LOT FOR TRUCK AND RV STORAGE RENTAL

PP19197 APPROVED 2/10/2004 6/27/2007

SHELL COMMERCIAL BLDG

PP19738 APPROVED 9/3/2004 8/8/2008

UNMANNED AUTOMATED FUELING STATION (CFN)

PP19856 APPROVED 10/13/2004 7/25/2008

LUMBER & WOOD PRODUCT STORAGE & DISTRIBUTION

PP20520 APPROVED 5/10/2005 4/3/2008

PROJECT IS 4 INDUSTRIAL BUILDINGS WITH OFFICE SPACE. THE PROJECT WILL REQUIRE A PARCEL MERGER, AND 
LOTLINE ADJUSTMENT PRIOR TO ANY BUILDING PERMIT ISSUANCE. EACH BUILDING WILL BE SITUATED ON ITS 
OWN LOT.
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PP22027 APPROVED 8/4/2006 4/21/2010

PLOT PLAN NO. 22027 PROPOSES TO CONSTRUCT A 12,670 SQ. FT., ONE-STORY, CONSTRUCTION OFFICE AND A ELE 
CTRICAL EQUIPMENT STORAGE YARD COMPOSED OF MULTIPL E STORAGE BINS RANGING IN SIZE FROM 320 SQ. 
FT. TO 800 SQ. FT. WITHIN 2.87 GROSS ACRES (2.66 NET). T HE PROPOSAL ALSO INCLUDES 8,228 SQ. FT. (13%) OF L 
ANDSCAPING AND 68 PARKING SPACES INCLUDING 3 ACCES SIBLE PARKING SPACES FOR PERSONS WITH 
DISABILITIES

PP22241 APPROVED 10/17/2006 2/11/2011

BUILD OFFICES,PROF.SRVS SALES BARBER/BEAUTY  SHOP

PP22636 APPROVED 3/14/2007 4/26/2013

CONSTRUCT EIGHT INDUSTRIAL/MANUFACTURING BLDGS CON SISTING OF CONCRETE TILT-UP DESIGN.  EACH 
BLDG INC LUDES A 750 SQ. FT. MEZZANINE AREA FOR STORAGE USE 750 SQ. FT. FOR OFFICE USE & 11,000 SQ. FT. 
FOR MA UFACTURING USE. THE PROPOSAL CONSISTS OF 50,680 SQ. FT. OF LANDSCA PING & 168 PARKING SPACES 
INCLUDING 8 ACCESIBLE PA RKING SPACES.

PP22961 APPROVED 7/26/2007 1/5/2011

PLOT PLAN NO. 22961 PROPOSES TO CONSTRUCT ONE (1) 25,600 SQ. FT. STRUCTURE FOR WAREHOUSE, 
FABRICATIO N, AND OFFICE USE WITHIN A 1.17 NET ACRE LOT. THE PROPOSAL CONSISTS OF 12,050 SQ. FT. OF 
WAREHOUSE S PACE, 6,000 SQ. FT. OF FABRICATION SPACE, 6,050 SQ . FT. OF STORAGE SPACE, 1,500 SQ. FT. OF 
OFFICE SP ACE. THE PROPOSAL ALSO INCLUDES 37 PARKING SPACES INCLUDING TWO (2) ACCESSIBLE PARKING 
SPACES FOR PE RSONS WITH DISABILITIES.

PP23022 APPROVED 8/17/2007 9/21/2011

PLOT PLAN NO. 23022 PROPOSES TO CONSTRUCT A 14,315 SQ. FT. CONCRETE TILT-UP BUILDING FOR 
MANUFACTURI NG, WAREHOUSE, AND OFFICE USE WITH 27 PARKING SPAC ES.  THE PROPOSED BUILDING 
CONTAINS 5 SUITES RANGI NG IN SIZE FROM 2,183 SQ. FT. TO 4,134 SQ. FT.

PP23182 APPROVED 11/19/2007 12/22/2011

7 BLDG INDUSTRIAL  CONSTRUCTION 133,782SF BLDGS

PP23256 APPROVED 1/15/2008 1/13/2011

11 WAREHOUSE AND OFFICE BUILDINGS RANGING IN SIZE FROM 6,112 SQ. FT. TO 67,432 SQ. FT. FOR A TOTAL O F 
370,595 SQUARE FEET ON 19.21 GROSS ACRES OF A 35 .96 GROSS ACRE SITE.  THE PROJECT PROPOSES 586 PAR 
KING SPACES, ONE (1) PARCEL THAT WILL REMAIN VACAN T, AND ONE (1) DETENTION/INFILTRATION BASIN.  THE 
PROJECT WILL BE DIVIDED IN TWO PHASES DIVIDED BY B UILDINGS A1 TO A7 AND B1 TO B4.

PP23321 APPROVED 2/29/2008 3/9/2011

CONTRACTOR STORAGE YARD

PP24778 APPROVED 11/16/2010 8/12/2013

TWO STORY APARTMENTS, 89 UNITS AT 13.26 DU/AC THE APPLICANT PROPOSES AN 89-UNIT LOW INCOME HOUSI 
NG APARTMENT COMPLEX INCLUDING A TOT-LOT, PARKING, TRASH ENCLOSURES, AND PEDESTRIAN PATHWAYS 
ON A 6. 71 ACRE SITE.

PP25125 APPROVED 5/7/2012

TO PERMIT AN EXISTING 11,158 SQUARE FOOT RESTAURAN T WITH 61 PARKING SPACES AND ADD A 3,837 
SQUARE FO OT CANOPY

PP25155 APPROVED 6/26/2012 8/19/2015

VERIZON 50 FT MONOEUCALYPTUS WIRELESS FACILITY/12A NTS/1 MICROWAVE DISH/1 EQPMT SHELTER/1 
GENERATOR/2 GPS/6 FT DECORATIVE BLOCK WALL ENCLOSURE

PP25482 APPROVED 12/6/2013

GENERAL OFFICES IN 2 EXISTING BLDGS (1020 1622 SF)

PP25505 APPROVED 1/22/2014

TRUCK SALES FACILITY W/1,952 SF OFFIC/6,000 SF STO ARAGE FOR TRUCKS, & 900 SF COVERED DISPLAY AREA
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PP25847 APPROVED 7/9/2015 12/5/2026

UNMANNED WIRELESS FACILITY FOR VERIZON

PPT210011 HOLD 3/12/2021

PLOT PLAN TO DEVELOP 461 'PASEO' TOWNHOMES AND 385 'YARD' TOWNHOMES FOR A TOTAL OF 846 
DWELLING UNITS IN 4 PHASES. PHASE 1A PROPOSES 141 'PASEO' TOWNHOMES AND 125 'YARD' TOWNHOMES 
FOR A TOTAL OF 266 DWELLING UNITS; PHASE 1B PROPOSES 123 'PASEO' TOWNHOMES AND 100 'YARD' 
TOWNHOMES FOR A TOTAL OF 223 DWELLING UNITS;  PHASE 2A PROPOSES 114 'PASEO' TOWNHOMES AND 80 
'YARD' TOWNHOMES FOR A TOTAL OF 194 DWELLING UNITS; AND PHASE 2B PROPOSES 83 'PASEO' TOWNHOMES 
AND 80 'YARD' TOWNHOMES FOR A TOTAL OF 163 DWELLING UNITS.  SPECIAL MULTI FAMILY APPLICATION AND 
TENTATIVE TRACT MAP APPLICATION LOCATED WITHIN A 57.4-ACRE PORTION OF NEIGHBORHOOD 3 
(CENTER/SPRING STREET) WITHIN THE BOUNDARIES OF THE HIGHGROVE AREA PLAN.

PUP00163 APPROVED 4/28/1966 6/2/1968

FIRST BAPTIST CHURCH OF HIGHGROVE NON-EA PUP 163, PUP 153, RVP 28, RVP 149, PUP 163 MC#1

PUP00323 APPROVED 12/26/2000

PUP00326 APPROVED 12/26/2000

PUP00761 APPROVED 11/21/1994 6/11/1999

CHURCH REMODEL EXISTING BUILDING FOR CHURCH ON 1.08 ACRES EA 36779

PUP00773R1 APPROVED 6/10/2003 3/23/2006

EXPAND EXISTING CHILD CARE FACILITY TO CREATE ... AN ELEMENTARY CAMPUS W/FOUR MODULAR CLASS ROOM 
UNI TS AND A MOBILE TOILET UNIT.

PUP00830 APPROVED 3/1/2001

70 FT MONOPALM, DISH & ATENNAS, EQUIP CABINET

PUP00871 APPROVED 6/8/2004 6/28/2007

WATER RESERVOIR

PUP00872 APPROVED 6/17/2004 6/28/2007

RESERVOIR ZONE 2

PUP00875 APPROVED 10/5/2004 6/28/2007

SEWER LIFT STATION

PUP00880 APPROVED 11/29/2005 6/5/2009

PUBLIC USE PERMIT NO. 880 PROPOSES TO CONSTRUCT A 104' DIAMETER X 24' HIGH DOMESTIC WATER 
RESERVOIR LOCATED WITHIN PLANNING AREA 3 OF PHASE 2 FOR THE SPRING MOUTAIN RANCH SPECIFIC PLAN 
NO. 323 DEVELOPMENT, SPECIFICALLY FOR TRACTS 29598, 29599, AND 29740.PUBLIC USE PERMIT NO. 880 
PROPOSES TO CONSTRUCT A 104' DIAMETER X 24' HIGH DOMESTIC WATER RESEVOIR L OCATED WITHIN 
PLANNING AREA 3 OF PHASE 2 FOR THE SPRING MOURTAIN RANCH SPECFIC PLAN NO. 323 DEVELOP MENT, 
SPECIFICALLY FOR TRACTS 29598, 29600, 29599, AND 29740

PUP00884 APPROVED 8/18/2006 11/14/2009

PUBLIC USE PERMIT NO. 884 PROPOSES TO DEVELOP AN 11,142 SQUARE FOOT CHURCH FACILITY AND TWO (2) 
2,880 SQUARE FEET ONE STORY PORTABLE BUILDINGS.  THE DEVELOPMENT PROPOSES TO PROVIDE 40,570 
SQUARE FEET OF LANDSCAPING, 121 PARKING SPACES (107 SPACES FOR REGULAR PARKING, 9 SPACES FOR 
COMPACT PARKING AND 5 SPACES FOR HANDICAPPED PARKING), AND 78,930 SQU ARE FEET OF UNDEVELOPED 
AREA.

PUP00920 APPROVED 8/30/2013 5/21/2016

PARKING LOT FOR SANDALS CHURCH LOCATED S/PALMYRITA

PUP0323 APPROVED 8/7/2000
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PUP0326 APPROVED 8/7/2000

PUP0461 APPROVED 8/7/2000

SP00208 APPROVED 10/21/1985

SP ON 320 ACRES FOR 1986 DU MAX ON 259 ACRES, 39 A CRES COMMERCIAL, 7 ACRE SCHOOL, & 15 ACRE PARK. 
EA 30135, EIR 218, DA 11 SP 208 SC#1, PP 6107, TR 12103, PP 8679

SP00210 APPROVED 11/22/1985

4,465 ACRE INDUSTRIAL CORRIDOR IN CONJUNCTION W/CO UNTY OF SAN BERNARDINO, CITIES OF RIALTO & 
COLTON*

SP00210A1 APPROVED 9/21/2006

CZ FROM R-A TO M-SC TO SP210 IN PLANNING AREA 4

SP00323 APPROVED 5/30/2000

MIXES SFR/OPEN SPACE/SCHOOL SITE/COMMERCIAL

SP00323A1 APPROVED 8/2/2006

MINOR ALTERATIONS TO THE DENSITY/GEN PLAN.

SP00330 APPROVED 7/22/2002

SPRINGBROOK ESTATES

SP00337 APPROVED 11/24/2003

DEVLOPE 250 ACRES INTO SPECIFIC PLAN (RES/COMM/PAR

TR23962 APPROVED 6/14/1990 6/4/1997

DIVIDE APPROX 9 ACRES INTO 15 LOTS DIVIDE 8.87 ACRES INTO 15 LOTS EA 35230 EXT 875

TR24410 APPROVED 6/30/1989 3/12/1998

DIVIDE 19.31 ACRES INTO 34 RESIDENTIAL LOTS EA 34063, CZ 5529 EXT 811, EXT 1140

TR28957 APPROVED 6/11/1999 1/11/2017

DIVIDE 8.86 ACRES INTO 36 RESIDENTIAL LOTS

TR29168 APPROVED 2/16/1999 8/15/2005

DIVIDE 20.1 ACRES INTO 31 RESIDENTIAL LOTS

TR29168M1 APPROVED 12/11/2001 9/23/2005

REVISE TR 29168 RES., TO INCLUDE DETENTION BASIN

TR29170 APPROVED 2/16/1999 8/15/2004

DIVIDE 10 ACRES INTO 17 RESIDENTIAL LOTS

TR29597 APPROVED 5/30/2000 9/9/2015

SCHED A DIV 122.1 AC TO 362 RES,1 OS & 1SCHOOL LOT LOT, A 12.4 ACRE SCHOOL SITE, OPEN SPACE, AND 352 
RESIDENTIAL LOTS OF 7,200 SQ. FT. MINIMUM.

TR29598 APPROVED 5/30/2000 5/18/2007 9/9/2017

SCHED A DIV 181.45 AC TO 362 RES,1 WATR RES & 1 OS OPEN SPACE, AND 326 RESIDENTIAL LOTS OF 7,200 SQ. FT. 
MINIMUM LOT SIZE.

TR29599 APPROVED 5/30/2000 9/9/2019

SCHED A DIVISION 142.6 AC. INTO 145 RES LOTS

TR29599E05 APPROVED 12/14/2017 9/9/2019

EOT 5 TR29599

TR29599R1 APPROVED 4/3/2006 9/9/2019

REVISED TENTATIVE MAP TO REDUCE THE NUMBER OF LOTS FROM 145 TO 143 RESIDENTIAL LOTS WITH A 
MINIMUM L OT SIZE OF 7,000 SQUARE FEET, 8 OPEN SPACE LOTS, 2 DRAINAGE LOTS, AND ONE WATER TANK LOT.
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TR29600 APPROVED 5/30/2000 9/9/2019

SUBDIVIDE 188.84 ACRES INTO 273 SFR (7200 SF)

TR29600E05 APPROVED 12/14/2017 9/9/2019

TR29600 EXTENSION #5

TR29740 APPROVED 5/30/2000 9/9/2019

DIVIDE 97.75 ACRES INTO 270 LOTS

TR29740E05 APPROVED 12/14/2017 9/9/2019

TR29740 EXTENSION #5

TR29740M1 APPROVED 11/16/2006 9/9/2019

ADJUST APPROVED GRADING & ELEVATIONS FOR EARTHWORK BALANCE AND TO CONVERT 0.88 ACRES OF LOT A 
INTO A CONSERVATION EASEMENT AS REQUIRED BY THE HANS PROC ESS.  THE PROJECT WILL CREATE 270 SINGLE 
FAMILY RE SIDENTIAL LOTS WITH A MINIMUM LOT SIZE OF 7,200 SQ UARE FEET AND 5 OPEN SPACE LOTS.

TR29741 APPROVED 5/30/2000 9/9/2015

DIV 59.78 AC INTO 85 RES,1 INST,1 SPEC USE,4 COMM

TR29768 APPROVED 9/6/2000

SUBDIVIDE 9.15 AC INTO 17 20000 SQ FT MIN LOTS

TR30908 APPROVED 10/4/2002 12/21/2017

DIVIDE 92.5 ACRES INTO 381 RES/2 PARKS/6 OPEN SPAC E LOTS AND DETENTION BASIN

TR30908E04 APPROVED 12/13/2017 12/21/2020

FOURTH EXTENSION OF TIME FOR TR30908

TR30909 APPROVED 10/4/2002 12/21/2016

DIVIDE 83.48 ACRES INTO 198 RES/2 PARKS/SCHOOL/ 4 OPEN SPACE LOTS AND 1 DETENTION BASIN

TR30909E04 APPROVED 12/13/2017 12/21/2020

FOURTH EXTENSION OF TIME FOR TR30909

TR31503 APPROVED 1/20/2004 1/23/2017

DIV 54.82 AC TO 92 5000 SF LOTS & 8-2 1/2 AC LOTS

TR32291 APPROVED 3/21/2005 3/27/2018

SCHED A DIVISON OF 29 AC INTO 69 RES, 3 OS, 1 DETE

TR32972 APPROVED 10/12/2004 12/6/2014

SUBDIV 15.1 ACRES INTO 69 RESIDENTIAL LOTS VISION OF 15.1 ACRES (SP337, PA10) INTO 69 RESIDEN TIAL LOTS 
WITH A 5,500 SQUARE FOOT MINIMUM LOT SIZ ES AND ONE OPEN SPACE LOT.

TR32973 APPROVED 10/12/2004 12/6/2014

SCHEDULE A SUBDIVISION OF 27.5 ACRES INTO 103 SFR 14 INTO 108 RESIDENTIAL LOTS & 3 OPEN SPACE LOTS. A 
TOTAL OF FIVE RESIDENTIAL LOTS WITH A MINIMUM SI ZE OF 7,000 SQUARE FEET AND ONE 2,006 SQUARE FOOT 
OPEN SPACE LOT SHALL BE DEVELOPED IN PA 13 AND 103 RESIDENTIAL LOTS WITH A MINIMUM SIZE OF 5,000 
SQUA RE FEET AND TWO OPEN SPACE LOTS SHALL BE DEVELOPED IN PA 14.

TR32989 APPROVED 3/21/2005 6/27/2018

CREATE 29 LOTS FROM 10 ACRE PARCELL

TR32989E03 APPROVED 6/12/2018 6/27/2021

3RD EXTENSION OF TIME FOR TR32989

TR33410 APPROVED 4/7/2006 1/22/2021 4/11/2020

SUBDVD 45.57 AC INTO 113 SFR LOTS/BASIN/PARK/OS/TR

TR33410E01 APPROVED 3/2/2020

FIRST EXTENSION OF TIME FOR TR33410E01

Page 9 of 10



Approved Cases as of 05/03/2022

CASE NAME STATUS APPLIED DATE APPROVAL DATE EXPIRED DATE

CASE DESCRIPTION

TR33864 APPROVED 9/28/2005 12/6/2014

SUBDVID INTO 18 LOTS 9 S-F LOTS 3 M-F LOTS 1 SCHOOTHE LAND DIVISION IS HEREBY PERMITTED FOR A SCHEDU 
LE C SUBDIVISION OF 168.2 ACRES OF THE OF EMERALD MEADOWS SPECIFIC PLAN NO. 337 INTO SIXTEEN (16) SC 
HOOL, RESIDENTIAL, AND PARK SITES, INCLUDING THIRT EEN (13) LETTER LOTS.  THIS SUBDIVISION ESTABLISHE S 
PLANNING AREA BOUNDARIES AND AFFECTS 168.2 ACRES OF THE 278.45 IDENTIFIED BY SPECIFIC PLAN NO. 337 .  
ALL EXISTING RESIDENTIAL LOTS, AND PLANNING ARE AS 1 AND 17 ARE IDENTIFIED AS NOT A PART (NAP).  T HE 
PROJECT SITE IS BOUND BY THE 60 FREEWAY TO THE NORTH, 34TH STREET TO THE SOUTH, SANTA ANNA RIVER TO 
THE EAST, AND RUBIDOUX BOULEVARD TO THE WEST.

TR34592 APPROVED 8/2/2006 3/27/2018

PROPSD SUBDVISION OF 11.7 AC INTO 97 RES LOTS. SINGLE FAMILY CONDOMINIUMS.

TR34592E02 APPROVED 2/7/2018 3/27/2021

2ND EXTENSION OF TIME FOR TR34592

TTM38016 APPROVED 2/22/2021

SCHEDULE "J" SUBDIVISION OF 58.99 (57.17 NET?) ACRES INTO 11 NUMBERED LOTS RANGING IN SIZE FROM 0.16 
TO 14.23 IN TWO PHASES TO INCLUDE A 57.4-ACRE PORTION OF "NEIGHBORHOOD 3" (CENTER/SPRING STREET) 
WITHIN THE BOUNDARIES OF THE HIGHGROVE AREA PLAN.

TTM38025 APPROVED 3/3/2021

SCHEDULE "A" SUBDIVISION OF 65.2 ACRES FOR CONDOMINIUM PURPOSES CREATING 846 CONDO UNITS IN 4 
PHASES.

Page 10 of 10



Major Planning Projects and Planning Reports

Major Planning Projects and Planning Reports 
Below are some of the development projects in the City of Jurupa Valley. If you would like additional information, feel free to contact the Planning
Counter at (951) 332-6464, or you may also contact the assigned case planner of the respective project.

Recently Approved Projects
The project links below will take you to more detailed project descriptions, images, environmental documents, and supplementary information.

Project Name Address Applicant Status

Agua Mansa Road
Development Project

Agua Mansa Road/Hall Avenue
(APNS: 175210032; 175210034;
175210059)

Carson-VA Industries Entitled

Appaloosa Springs 6501 Clay St. I.H.C. Jurupa, LLC Entitled

BRE Space Center Iberia Street and Space Center
Court (APN: 156150069)

BRE Space Center Mira
Loma,LLC

Entitled

    

Troy Court 4725, 4790, and 4795 Troy Court Davis JCR, Troy Court
Industrial Owner, LLC

Entitled

Shops at Jurupa Valley NE corner of Pyrite and Mission
(APN:171020001, 171020002,
171020025)

Panorama Development, LLC Entitled

Vernola Marketplace
Apartments- Phase A

SW corner of Van Buren
Boulevard and Rutile Street
(APNS: 167330006; 167330010;
167330015; & 167110039)

 Entitled (Under Construction)

Wineville Marketplace SE corner of Wineville & Limonite
(APNS:157250011 & 157250013)

 Entitled Select Language

https://www.jurupavalley.org/489/Agua-Mansa-Road-Development
https://www.jurupavalley.org/483/Appaloosa-Springs
https://www.jurupavalley.org/484/The-Shops-at-Jurupa-Valley


 

Projects Under Review
Click here to View the major commercial, mixed-use, industrial/manufacturing, and residential development projects under review as of December
21, 2021. 

This map was created by a user Learn how to create your own

Development Projects At-A-Glanc
This map was made with Google My Maps. C

Map data ©2022 Google Imagery ©2022 , CNES / Airbus, County of San Bernardino, Data CSUMB

Select Language

https://www.jurupavalley.org/DocumentCenter/View/2144
https://support.google.com/mymaps/answer/3024454?hl=en&amp;ref_topic=3188329
https://support.google.com/mymaps/answer/3024454?hl=en&amp;ref_topic=3188329


City of Loma Linda (sphere of influence areas included) 
Planning Division’s Land Development Projects as of May 5, 2022 

 

Current projects in pre-application process, entitlement process, building plan check stage, or recently finaled: 
 

Project Type or Name Location 
Sq.Ft. of 

Bldg 
Status 

Citrus Trails (Tract Map 224 
SFR lots)  

South of Redlands Blvd, west of 
California St & north of Mission Rd 224 SFRs Finaled the last build 

out homes in Apr 2022.  
O’Reilly Auto Parts 25630 Redlands Blvd 7,000 Finaled Apr 2022 

Medical Office, 2-story, multi-
tenant building 25915 Barton Rd 16,643 

Entitled and in 
construction. Approx 
Final Date – Q3 2022 

Candlewood Suites Hotel, 91 
rooms 10372 Richardson St  48,718 

Entitled and in 
construction. Approx 
Final Date – Q2 2023 

Dutch Motel Expansion to 22 
units 25252 Redlands Blvd 9,915 

Entitled and in 
construction. Approx 

Final  Q3 2022 

Courtyard Hotel by Marriott 
(125 rooms) 

Redlands Boulevard and I-10 
Freeway. Apn 0281-162-53 72,361 

Entitled and in 
construction. Approx 

Final  Q4 2023 
Loma Linda International 
Broadcasting Network 
Storage Building 

11327 Main Street 8,900 
Entitled and in 

construction. Approx 
Final  Q3 2022 

California Eye Care Center 
(Building providing space for 
retail and medical offices) 

NWC Redlands Blvd and Richardson 
St. APN 028116234. 30,382 

Entitled and in 
construction. Approx 

Final  Q3 2023 
Park Avenue 212 Senior-
Living Apartments, 212 
senior residential units & 1 
caretaker unit (total 213), 
includes 4000sqft commercial 

NWC of Park Ave. and Heirloom Wy. 

213 units 
For total of  

264,884 sqft 
 

Entitled, no 
construction yet. 

California Highway Patrol 
main office 25884 Business Center Dr 39,300 Approx Final  Q4 2023 

“Harmony Park” 57 
Condominium units in 
Planning Area 3-2 within The 
Groves Specific Plan 

S/W Corner of Park Ave. and Bryn 
Mawr Ave. APN 0292-111-53 

57 condo 
units Approx Final  Q4 2022 

Community Park within The 
Groves Specific Plan 

South of Park Ave, east of Bryn 
Mawr, north of Citrus 15 ac park Entitled, no 

construction yet.  
Community Center inside the 
new park within The Groves 
Specific Plan 

South of Park Ave, east of Bryn 
Mawr, north of Citrus 3,387 Q4 2023 

Fire Station inside the new 
park within The Groves 
Specific Plan 

South of Park Ave, east of Bryn 
Mawr, north of Citrus 3,960 Q4 2023 

Canyon Ranch Residential 
Development and Annexation 
(Map # 20403 and 20404) 

South west corner of Barton Rd and 
Nevada St APNs: 0293-081-09, -11, 
12, -19, & 0293-091-04, 0293-101-08, 
-11, -13 & 0293-111-18, -19, -21 
(sphere of influence) 

126 SFRs Entitlement expected 
by Q3 2022.  

Stonebrook 103 Condos 
/Map No. 20389 

North of Citrus Ave, west of Bryn 
Mawr Ave in Planning Area 3-5. 
Current APN: 0292-461-07 

103 condos Entitlement expected in 
Q2 2022.  

Residential Estates in 
Planning Area 3-6 in The 
Groves Specific Plan Area 
(Map 20417) 

North of mission road, south of citrus 
avenue 52 SFRs 

Entitlement expected in 
Q2 2022.  

 



Islamic Community Center of 
Redlands, place of worship 
with sanctuary bldg., social 
hall, gym and caretaker’s unit 

APN 0293-111-15, 26830 Beaumont 
Ave (Sphere of influence) 29,520 

Entitled. Construction 
started. Expected Final 

Q4 2022 

 
 



Updated May 6, 2022 
City of Colton Cumulative Project List 

1. 1800 S. Riverside Avenue – DAP‐001‐693.  Conditional Use Permit and Architectural and 
Site  Plan  Review  to  allow  a  936  square  foot  office  building  on  a  portion  of  the  site 
measuring 3.01 acres  of 5.18 acre site (APN: 0260‐091‐26, 29, 30 and 31) located in the 
M‐2 (Heavy Industrial) Zone.   Approved – 9‐28‐2021 

 

2. 1400‐1500 W. Agua Mansa Road – DAP‐001‐668.   Conditional Use Permit  to  allow  a 
building height over 50 feet, Architectural and Site Plan Review to allow construction of 
two  industrial  buildings  (457,743  square  feet  and  456,000  474,021  square  feet 
respectively east to west), Variance to allow less than required parking, Major Certificate 
of Appropriateness for new construction in Agua Mansa Historic District, Tentative Parcel 
Map No. 20358  to combine 11 lots into two lots on property measuring a total of 59 acres 
and zoned M‐2 (Heavy Industrial).  In process, environmental review. 
More Detailed info: 

The revised design increased the total building area to 474,021 sf, the mezzanines increased 
to 77,564, for a footprint area of 396,457 sf.  This causes a total footprint delta of 8,154 sf, and a 
total building area delta of 16,278 sf in which half of this increase is in Automated mezzanine 
(8,124 sf); the remaining area is the refrigeration room area as well as an increased loading dock 
footprint. See details in the table below and on the next page. 
 

  Original submittal 
(September 17, 2020) 

Revised submittal 
(March 9, 2022) 

Building Area:   Ground Floor  388,303 SF  396,457 SF 
Mezzanine  69,440 SF  77,564 SF 
Total  457,743 SF  474,021 SF 

Difference    Footprint + 8,154 SF 
Building Area +16,278 SF 

Coverage  30.02%  31.09% 
Difference    +1.09% 

Parking Required  304 stalls  314 stalls 
Parking Provided  114 stalls  114 stalls 

Difference    0 
Landscape Required  228,703 SF / 15.00%  228,703 SF / 15.00% 
Landscape Provided  245,316 SF / 16.09%  237,372 SF / 15.57% 

Difference    ‐7,944 SF / 0.52% 
 

 
The footprint of the 130’ tall freezer storage area will decrease by 14,065 SF 
 



The single‐story low roof Refrigeration / Electrical room will increase the total building footprint 
b6 6,813 SF 
 
The single‐story Automated refrigerated loading dock with mezzanine will also increase the 
footprint by 12,560 SF 
 
The single story refrigerated support area and office area with mezzanines increased the 
footprint by 2,846 SF 
 
Total Delta in building footprint area is 8,154 SF 

 

3. 602  Agua  Mansa  Road  –  DAP‐001‐653.  Architectural  Site  Plan  Review  ,  Lot  Line 
Adjustment,  Amendment  to  CUP  (DAP‐001‐614),  including  the  following  changes:  To 
increase the overall site acreage subject to the CUP from 10.54 net acres to 11.51 net 
acres (increase of 0.97 net acres) to expand the truck trailer and storage use to the north. 
zoned M‐1/M‐2 (Light Industrial/Heavy Industrial). Approved on 2/9/2021. 
 

4. 1155‐1187  S. Rancho Road.   General  Plan Consistency Determination:  The proposed 
project consists of a 7,104 square foot administrative building with 2,999 square foot 
exterior  canopy  area,  development with  45  employee  parking  spaces  and  other  site 
improvements and demolition of existing small Public Works Buildings, curb and gutter, 
AC Paving, Concrete Driveway, Fence/Gate, trees/shrubs, and existing yard lights that are 
outdated or in need of replacement.  Approved 3/9/2021.  
 

5. 791 E. Valley Boulevard – DAP‐001‐641 & Appealed DAP‐001‐706.   A Modification of 
Conditional Use Permit (DC‐17‐97) to allow a replacement of an existing 2,000 square foot 
gas  station  canopy with  a new  2,523  square  foot  canopy,  convert  an  existing  12,642 
square foot truck wash building into fuel pumps and establish 18 new fueling positions on 
the entire site, remodel of existing 3,000 square foot food mart building, relocation of an 
existing truck scale, and Vacation of existing alley portion between the north and south 
portions  of  the  site  on  property measuring  approximately  1.69  acres  and  Zoned  C‐2 
(General  Commercial)  (Downtown  Overlay).    Approved  6/8/2021  PC;  On  Appeal 
Approved  7/20/2021 
 

6. 201 Mission St. – DAP‐001‐654. Conditional Use Permit to allow a truck repair shop and 
truck and trailer storage use, Architectural & Site Plan Review to allow development a 
5,000  square  foot  truck  repair  shop,  55,451  square  feet  of  truck  and  trailer  parking, 
Tentative Parcel Map No. 20026 to create two parcels (1.77 acres and .99 acres) from four 
lots including one Street Vacation area (7,728 square feet in area) on properties totaling 
2.76 acres in gross acres. Approved 5/21/2021 

 



 

7. 2621  Riche  Canyon  Road  –  DAP‐001‐453.    Specific  Plan  Amendment  to  change  the 
existing RCSP Land Use from “Estate Density Land Use” to “Commercial Land Use”  and 
add  “automobile  fueling”  as  a  conditional  use;  Environmental  Impact  Report  (EIR);  
Architectural and Site Plan Review to allow development of a small neighborhood center 
for multiple commercial uses  including automobile  fueling; Conditional Use Permit  for 
“food and beverage sales” and “automobile fueling”; 24‐hour opration; and alcohol sales 
on three properties  located on 2621 Reche Canyon Rd within the RCSP (Reche Canyon 
Specific Plan) Land Use Zone: Estate Density;    . ASSESSOR’S PARCEL NUMBER(S): 0284‐
211‐70 & ‐71 & ‐72; In process – EIR is being prepared – Traffic Impact Analysis almost 
completed. 
 

8. 1300 E. Barton Road – DAP‐001‐643.  Tentative Track Map No. 16798 modification of 186 
lot single family subdivision to provide a roadway connection between Barton Road and 
Westwood.   No additional  lots proposed      In process, Development Agreement  to be 
updated; draft addendum for the changes to the TTM No. 16798 is complete; Once DA is 
completed next steps to be provided including date of Planning Commission Meeting. 
 

9. 1395 Washington Street – DAP‐001‐667. Conditional Use Permit and Architectural and 
Site Plan Review to allow a new  four story, 73 room hotel, 42,331 square  foot  limited 
service hotel with a  fitness center, meeting room, and pool and Variance to allow the 
building height to be 4‐stories/61.5 feet in height instead of 3‐stories/40 feet in height as 
allowed by the Zoning Code on a  lot measuring 1.209 acres and  located within the C‐2 
(General Commercial) Zone.   Approved 6/8/2021 
 

10. 21700 Barton Road, 275 De Berry Street, 280 De Berry Street, 375 De Berry Street,  ‐ 
DAP‐001‐602. Architectural Site Plan Review, Conditional Use Permit, Tentative Parcel 
Map, Variance‐Major, and Development Agreement of the northerly 43.85‐acres of the 
53.15‐acre  former  Stater  Bros.  Markets  headquarters  and  warehousing/distribution 
campus. Obtain entitlement approvals  for  the development of  two  (2) state‐of‐the‐art 
speculative  concrete  tilt‐up  industrial  warehouse  logistics  facilities  (type  111‐B); 
Construct Building 1 on the approx. 28.14‐acre site north of Barton Road and will feature 
540,920 sq. ft. of rentable building area; Building 2 constructed on approximately 19.46‐
acre site south of Barton Road, and will feature 419,920 sq. ft. of rentable building area; 
The total square footage of the new facilities  is 960,040 square feet. office/warehouse 
building); Applicant: EBS Realty Partners; APNs:  1167‐051‐15, 16, 18, 19 & 20 and 1167‐
061‐06, 1167‐131‐03 & 04 and 0275‐223‐23, 44, 45 & 46) located within the M1 Zoning 
District.  Approved 12/14/2021; and Development Agreement Approved by City Council 
on 1/18/2022 
 



 

11. 300 W. Litton Street – DAP‐001‐378.  (1) Lot Line Adjustment to re‐subdivide  a ~242.8‐
acre  site made  up  of  three  parcels  to  create  two  parcels  for  a  proposed  subdivision 
project;  (2) Tentative Tract Map No. 18233  for proposed development  (“Phase 1” and 
“Phase 2”) of a ~50 ‐acre portion of a ~242.8‐acre site for creation of 88 lots for detached 
single‐unit residential development and two common ownership lots, including (a) water 
retention basin, and  (b) hiking, view park, nature space, preserve open space, with no 
development is proposed on the ~193‐acre remainder of the site to the west and north 
proposed  at  this  time;  (3)  Architectural  &  Site  Plan  Review  for  development  of 
homeowners‐associated  (HOA)  maintained  and  common  areas  including  parkspace, 
landscaping,  fencing,  and  grading;  (4)  Hillside  Site  Plan  Review  for  development 
consistent with the City’s Hillside Ordinance (CMC 18.41); (4) Variances to development 
standards of the City’s Hillside Ordinance (CMC 18.41); (5) Conditional Use Permit (CUP) 
for a cluster development with deviations to required development standards, including 
reduced  lot  sizes,  lot  dimensions,  dwelling  sizes,  building  setbacks  and  increased  lot 
coverage, to allow for preservation of steep hillsides as open space; on four (4) parcels 
that make up  a ~242.8‐acre  vacant  site, except  for  a  telecommunication  (cell phone) 
tower,  located  within  the  R‐1,  Low  Density  Residential,  and  V‐L,  Very  Low  Density 
Residential zones. PROPERTY LOCATION:~300 W Litton Avenue & ~2001 S Bostick Avenue; 
ASSESSOR’S  PARCEL  NUMBER(S):  0275‐071‐15;  0275‐081‐01  &  02,  0163‐351‐25; 
Reconsidered and Approved on 4/19/2022 
 

12. 111 Main Street and 2001 Key Street (Key Street withdrawn) – DAP‐001‐548 & 535. A 
Conditional Use  Permit  (CUP)  and Administrative & Architectural  Site  Plan Review  to 
establish a school bus yard storage and light vehicle maintenance for approximately 62 
school buses on a lot measuring approximately 2.4 acres and improved with 3 commercial 
buildings  totaling 15,818 square  feet within  the M‐1  (Light  Industrial) Zone. Approved 
3/22/2022 
 

13. 1116 Santo Antonio Dr. – DAP‐001‐646. Architectural and Site Plan Review and Tentative 
Tract Map  No.  20340  for  a  proposed  49  dwelling  unit  townhome  development  on 
property  measuring  approximately  2.74  acres  within  the  C‐2/RO  (General 
Commercial/Residential Overlay) zone.  Approved by PC on 10/13/2020 
 

14. 340 W. Valley Boulevard. DAP‐001‐743: Revitalization Plan for AMKO Recycling ‐ 340 W. 
Valley  Blvd.  &  421  W.  J  Drive.  Revitalization  proposal  (DAP‐001‐743)  of  existing 
nonconforming heavy/large recycling use to enclose existing recycling storage area with 
new 12,545 square foot metal building and building new 10,114 square foot warehouse, 
retail/office/storage  collection  building  on  separate  lot  within  the  C‐2  D  (General 
Commercial Downtown) and C‐2  (General Commercial) Zone  located on  two  separate 



sites, 340 W. Valley Boulevard and 421 W. J Street respectively measuring 2.02 acres and 
.06 acres in area.  In Process, CEQA process determination needed 
 

15. 1070 S. La Cadena Drive. DAP‐001‐740.  Conditional Use Permit to allow a 20,000 square 
foot automobile  repair  shop on property measuring 3.62 acres  in area within  the C‐2 
(General Commercial) Zone.  In Process 
 

16. 779 W. 5th Street. DAP‐001‐730.  Architectural and Site Plan Review for a 45 unit assisting 
living  facility  and Variance  to  allow  a  3‐story building  instead of  a 2.5  story building, 
located on a 1.5 acre lot within the R‐3/R‐4 zone.  In Process 
 

17. 128 E. G Street. DAP‐001‐725.     A Minor Conditional Use Permit to allow a congregate 
care health facility with 25 rooms located on two parcels measuring approximately 14,810 
square  feet  within  the  M‐U/D  (Mixed‐Use  Downtown)  Zone.  Approved  3/22/2022 
 

18. 1116 Santo Antonio Drive. DAP‐001‐649.   Architectural & Site Plan Review of a multi‐
family  residential project  and  Tentative  Tract Map No. 20340  to  allow  a 49 unit  (net 
density of 20 du/acre), 3‐story single lot condominium development within 8 buildings on 
approximately  2.74  gross  acres  located  within  the  C‐2/R‐O  (General 
Commercial/Residential Overlay) zone.  Approved 10/27/2020 
 

19. 1030 S. Mount Vernon Ave.  DAP‐001‐713.  Modification of CUP to allow an urgent care 
use  occupying  2,814  square  feet  located within  the  C‐2  (General  Commercial)  Zone. 
Approved 10‐12‐2021 
 

20. 2059 E. Steel Road. DAP‐001‐575.   A General Plan Amendment  from  Light  Industrial  to 
Heavy  Industrial, a Zone Change from M‐1 (Light  Industrial) to M‐2 (Heavy  Industrial); and 
Architectural/Site  Plan  Review  to  construct  a  two‐story  office  attached  to  a  vehicle 
maintenance building and a 24,000 square foot indoor expansion to the existing MRF building. 
These  improvements  replace  the  existing  operation  and maintenance  (O&M)  temporary 
office trailer structures at the site, In addition, the existing scale house will be replaced and 
relocated and a CNG truck refueling station added as an accessory use (to serve CR&R fleet 
trucks  only).  The  site  plan  also  includes  minor  onsite  circulation  and  ingress/egress 
modifications, including a separate driveway at the west end of the property for CR&R trucks 
and emergency access. The new building construction will consist of a combination of metal 
and concrete materials.  Approved 8/04/2020 
 

21. 1020 S. Mount Vernon Ave.  DAP‐001‐707 Conditional Use Permit to allow an RV sales 
and Architectural and Site Plan Review for a 25,287 square foot service center for "Giant 
RV"  on  two  vacant  parcels  totaling  6.5  gross  acres  and  Zoned  C‐2/R‐O  (General 



Commercial/Residential Overlay) Zone and located on a lot identified by the City’s Current 
Housing Element Vacant Lot survey.  In Process 
 

22. 700 S. Rancho Avenue. DAP‐001‐756. Industrial Rezoning from High Density Residential 
Proposed – 700 South Rancho Avenue. On April 21st, the Planning Division received an 
application for a Change of Zone from R‐3/R‐4 (High Density Residential) to M‐1 (Light 
Industrial)  and  General  Plan  Amendment  from  “High  Density  Residential”  to  “Light 
Industrial” on property measuring approximately 4.97 acres. The applicants intend to put 
forward an an approximate 100,000 square foot industrial warehouse proposal once the 
City Zoning and General Plan Land Use Maps are updated.  
 

23. 1201 Via Roma.  DAP‐001‐ 754.  Deluxe Hot Rods Coming to Colton – 1201 Via Roma. On 
April 14th the Planning Division received an application for a Conditional Use Permit and 
Architectural and Site Plan Review to allow a 12,000 square foot new classic car repair 
shop on a 2.16‐acre property located within the Light Industrial Zone. This location is at 
the northern gateway entrance of the South Mount Vernon  industrial and commercial 
shopping areas. 
 

24. Roquet Ranch Specific Plan.  DAP‐001‐748. Roquet Ranch Specific Plan (RRSP) Tentative 
Tract Map No. 20041  ("A" Map)  (File  Index No. DAP‐001‐748)  for a  future  residential 
project was  recently  submitted.  A  total  of  19  lots  aligned with  RRSP  Planning  Areas 
consists of: 111.9 acres of Residential land uses; 23 acres of Recreation uses, 190.7 acres 
of Open Space Hillside; and 14.2 acres of road circulation. 
 

25. 300  W.  Congress  Street.  DAP‐001‐722.    Five  Apartments  at  300  W.  Congress. 
Architectural and Site Plan Review application for five (5) new apartments and Change of 
Zone (File Index No. DAP‐001‐722) to add an RO (Residential Overlay) Zone to an existing 
M‐1 (Light Industrial) Zone on property measuring approximately .27 acres. Tentatively 
scheduled for Planning Commission hearing on April 26th.    In Process – Scheduled for 
City Council Approval in June 2022.  PC Approved April 26, 2022. 
 

26. 755 and 855 Ashley Way.  DAP‐001‐745.  Ashley Furniture Expansion Plans ‐ 755 and 855 
Ashley Way. Architectural and Site Plan Review (File Index No. DAP‐001‐745) for a 40,000 
square‐foot  addition  to  the existing Ashley  Furniture  retail  store,  lot  line  adjustment, 
parking and landscape modifications was recently submitted for property at 755 Ashley 
Way. A second application was simultaneously submitted for a second Architectural and 
Site Plan Review (File Index No. DAP‐001‐746) for removal of 2 service bays, parking and 
landscape modifications to the existing manufacturing facility located at 855 Ashley Way. 
 

27. 785 East M Street. DAP‐001‐623. The proposed project by Ecology Recycling consists of 
four main components: 1)  Increase monthly permitted  tonnage  for  the shredder  from 



40,000 tons per month to 55,000 tons per month for the processing of scrap automobiles, 
appliances,  and  other  scrap metals.  2) Add  processing  and  shredding  of  ‘end  of  life” 
vehicles, which requires removal of all fluids and batteries, and other decontamination 
processes. This process would include the addition of an auto dismantler’s license, which 
would  allow  the  applicant  to  participate  in  bidding  on  contracts  with  air  quality 
management  districts  and  the  California  Air  Resources  Board  (CARB).  3)  Expand 
operations footprint to include the use of the adjacent parcel to the north of the subject 
property (APN: 0163‐041‐47) for use of storage and parking. This property is owned by 
the railroad and is leased by the applicant. 4) Construct a new 80,640 square foot storage 
building to be located at the northwest portion of the site. This building will be used to 
house nonferrous separation equipment. All nonferrous material separation and metal 
recovery processes will occur indoors within this new building.  

In addition to the 4 primary components of the project, the project also includes the following 
site improvements for the project site: 

 New 450‐foot perimeter wall along M street on the southern side of the project site. 
 Grading  and paving of  approximately 155,692  square  feet of  the western  side of  the 

project site. 
 Construction  of  a  new  access  drive  on  the  southwest  corner  of  the  project  site.  The 

driveway would include a wall, a gate, and landscaping along the driveway. The new drive 
will be used initially for construction and then only for egress only for trucks utilizing the 
new building. The new driveway will be constructed such that truck traffic will be required 
to make a left turn only from the property. 

 A new  retention basin with 2.4 acre‐feet of storage and storm drains  for storm water 
improvements. 

 Approximately 10,400 square feet of landscaping along the southern side of the project 
site along M Street. The landscaping will add to and match the existing landscaping along 
M street. 

 Roadway  improvements  to M Street,  including 338  feet of  curb and gutter and 1,848 
square feet of concrete sidewalk. 

28.  
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APPENDIX C: HISTORICAL TRAFFIC COUNTS 

  



 
T218

DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 1  

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X 2 1 1 2 X X X X 0 X 0 0 0 0 0

7:00 AM 0 109 23 35 168 0 0 0 0 20 0 36 391 0 1 0 0 1
7:15 AM 0 121 57 62 217 0 0 0 0 35 0 56 548 0 0 0 0 0
7:30 AM 0 131 31 65 256 0 0 0 0 59 0 56 598 0 0 0 0 0
7:45 AM 0 121 26 51 265 0 0 0 0 61 0 63 587 0 0 0 0 0
8:00 AM 0 83 13 32 260 0 0 0 0 33 0 34 455 0 0 0 0 0
8:15 AM 0 65 29 37 163 0 0 0 0 28 0 38 360 0 2 0 0 2
8:30 AM 0 75 15 47 143 0 0 0 0 39 0 34 353 0 0 0 0 0
8:45 AM 0 86 29 36 141 0 0 0 0 33 0 25 350 0 0 0 0 0

VOLUMES 0 791 223 365 1,613 0 0 0 0 308 0 342 3,642 0 3 0 0 3
APPROACH % 0% 78% 22% 18% 82% 0% 0% 0% 0% 47% 0% 53%
APP/DEPART 1,014 / 1,136 1,978 / 1,921 0 / 585 650 / 0 0
BEGIN PEAK HR
VOLUMES 0 456 127 210 998 0 0 0 0 188 0 209 2,188
APPROACH % 0% 78% 22% 17% 83% 0% 0% 0% 0% 47% 0% 53%
PEAK HR FACTOR 0.819 0.941 0.000 0.800 0.915
APP/DEPART 583 / 665 1,208 / 1,186 0 / 337 397 / 0 0

4:00 PM 0 213 32 84 233 0 0 0 0 62 0 56 680 0 1 0 0 1
4:15 PM 0 176 33 77 255 0 0 0 0 55 0 72 668 0 2 0 0 2
4:30 PM 0 181 34 84 291 0 0 0 0 61 0 60 711 0 0 0 0 0
4:45 PM 0 151 43 78 233 0 0 0 0 54 0 70 629 0 1 0 0 1
5:00 PM 0 172 43 63 232 0 0 0 0 48 0 57 615 0 0 0 0 0
5:15 PM 0 154 27 78 256 0 0 0 0 55 0 51 621 0 0 0 0 0
5:30 PM 0 171 25 67 212 0 0 0 0 53 0 37 565 0 0 0 0 0
5:45 PM 0 135 32 66 189 0 0 0 0 48 0 39 509 0 1 0 0 1

VOLUMES 0 1,353 269 597 1,901 0 0 0 0 436 0 442 4,998 0 5 0 0 5
APPROACH % 0% 83% 17% 24% 76% 0% 0% 0% 0% 50% 0% 50%
APP/DEPART 1,622 / 1,800 2,498 / 2,337 0 / 861 878 / 0 0
BEGIN PEAK HR
VOLUMES 0 721 142 323 1,012 0 0 0 0 232 0 258 2,688
APPROACH % 0% 84% 16% 24% 76% 0% 0% 0% 0% 47% 0% 53%
PEAK HR FACTOR 0.881 0.890 0.000 0.965 0.945
APP/DEPART 863 / 983 1,335 / 1,244 0 / 461 490 / 0 0

La Cadena

NORTH SIDE

Barton WEST SIDE EAST SIDE Barton

SOUTH SIDE

La Cadena

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
La Cadena
Barton

U-TURNS
La Cadena La Cadena Barton Barton

AM

7:15 AM

PM

4:00 PM

Add U-Turns to Left Turns



 
T218

DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 2  

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 0.3 0.3 0.3 1 0.5 0.5 0.5 1 0.5 0.5 1 0.5 0 0 0 0

7:00 AM 0 0 0 69 1 12 11 71 1 8 49 81 303 0 0 0 1 1
7:15 AM 0 1 1 67 0 13 4 104 0 5 82 94 371 0 0 0 0 0
7:30 AM 0 0 2 41 4 12 10 99 1 5 99 106 379 0 0 0 1 1
7:45 AM 1 1 15 41 8 19 4 76 2 14 106 103 390 1 0 0 3 4
8:00 AM 0 1 2 79 15 21 3 51 7 11 50 92 332 0 0 0 3 3
8:15 AM 0 2 6 65 6 17 1 75 3 8 47 64 294 0 0 0 0 0
8:30 AM 2 2 11 43 2 26 5 57 1 6 52 84 291 1 1 0 0 2
8:45 AM 0 2 8 58 1 15 6 58 3 7 45 55 258 0 0 0 0 0

VOLUMES 3 9 45 463 37 135 44 591 18 64 530 679 2,618 2 1 0 8 11
APPROACH % 5% 16% 79% 73% 6% 21% 7% 91% 3% 5% 42% 53%
APP/DEPART 57 / 733 635 / 113 653 / 1,106 1,273 / 666 0
BEGIN PEAK HR
VOLUMES 1 3 20 228 27 65 21 330 10 35 337 395 1,472
APPROACH % 4% 13% 83% 71% 8% 20% 6% 91% 3% 5% 44% 51%
PEAK HR FACTOR 0.353 0.696 0.820 0.860 0.944
APP/DEPART 24 / 419 320 / 66 361 / 585 767 / 402 0

4:00 PM 2 1 8 91 2 35 1 90 3 4 79 85 401 0 0 0 2 2
4:15 PM 2 1 6 136 2 39 5 119 2 3 70 82 467 0 0 1 0 1
4:30 PM 2 3 13 143 3 27 6 128 1 6 86 96 514 0 0 0 0 0
4:45 PM 1 4 7 92 3 30 5 126 4 0 90 78 440 0 1 0 0 1
5:00 PM 2 6 11 115 4 35 2 116 0 6 79 97 473 0 0 0 1 1
5:15 PM 1 0 6 133 1 20 5 98 1 0 83 83 431 0 0 1 0 1
5:30 PM 1 1 9 100 0 19 8 104 2 4 71 82 401 0 0 0 0 0
5:45 PM 0 2 3 127 1 19 0 86 2 8 79 75 402 0 0 0 1 1

VOLUMES 11 18 63 937 16 224 32 867 15 31 637 678 3,529 0 1 2 4 7
APPROACH % 12% 20% 68% 80% 1% 19% 4% 95% 2% 2% 47% 50%
APP/DEPART 92 / 727 1,177 / 58 914 / 1,870 1,346 / 874 0
BEGIN PEAK HR
VOLUMES 7 14 37 486 12 131 18 489 7 15 325 353 1,894
APPROACH % 12% 24% 64% 77% 2% 21% 4% 95% 1% 2% 47% 51%
PEAK HR FACTOR 0.763 0.888 0.952 0.922 0.921
APP/DEPART 58 / 385 629 / 33 514 / 1,012 693 / 464 0

La Crosse

NORTH SIDE

Barton WEST SIDE EAST SIDE Barton

SOUTH SIDE

La Crosse

AM

7:15 AM

PM

4:15 PM

U-TURNS
La Crosse La Crosse Barton Barton

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
La Crosse
Barton

Add U-Turns to Left Turns



 
T218

DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 3  

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 0.5 0.5 1 X X X 1 2 X X 2 1 0 0 0 0

7:00 AM 18 1 59 0 0 0 14 129 0 0 117 78 416 0 0 0 0 0
7:15 AM 8 0 75 0 0 0 15 159 0 0 179 85 521 0 0 0 0 0
7:30 AM 11 1 84 0 0 0 16 123 0 0 204 97 536 0 0 0 0 0
7:45 AM 14 3 82 0 0 0 23 111 0 0 192 84 509 0 0 0 0 0
8:00 AM 7 0 73 0 0 0 13 125 0 0 152 72 442 0 0 0 0 0
8:15 AM 9 2 72 0 0 0 22 114 0 0 110 68 397 0 0 0 0 0
8:30 AM 12 2 71 0 0 0 18 92 0 0 125 54 374 0 0 0 0 0
8:45 AM 11 0 61 0 0 0 17 106 0 0 98 38 331 0 0 0 0 0

VOLUMES 90 9 577 0 0 0 138 959 0 0 1,177 576 3,526 0 0 0 0 0
APPROACH % 13% 1% 85% 0% 0% 0% 13% 87% 0% 0% 67% 33%
APP/DEPART 676 / 723 0 / 0 1,097 / 1,536 1,753 / 1,267 0
BEGIN PEAK HR
VOLUMES 40 4 314 0 0 0 67 518 0 0 727 338 2,008
APPROACH % 11% 1% 88% 0% 0% 0% 11% 89% 0% 0% 68% 32%
PEAK HR FACTOR 0.904 0.000 0.841 0.885 0.937
APP/DEPART 358 / 409 0 / 0 585 / 832 1,065 / 767 0

4:00 PM 8 0 94 0 0 0 23 197 0 0 155 53 530 0 0 0 0 0
4:15 PM 15 3 74 0 0 0 26 217 0 0 134 39 508 0 0 0 0 0
4:30 PM 13 0 95 0 0 0 37 231 0 0 174 60 610 0 0 1 0 1
4:45 PM 8 0 94 0 0 0 31 192 0 0 163 54 542 0 0 0 0 0
5:00 PM 10 0 113 0 0 0 37 208 0 0 168 54 590 0 0 0 0 0
5:15 PM 11 0 113 0 0 0 21 211 0 0 183 54 593 0 0 0 0 0
5:30 PM 9 2 114 0 0 0 21 186 0 0 125 40 497 0 0 0 0 0
5:45 PM 9 0 94 0 0 0 17 207 0 0 152 57 536 0 0 0 0 0

VOLUMES 83 5 791 0 0 0 213 1,649 0 0 1,254 411 4,406 0 0 1 0 1
APPROACH % 9% 1% 90% 0% 0% 0% 11% 89% 0% 0% 75% 25%
APP/DEPART 879 / 628 0 / 0 1,862 / 2,440 1,665 / 1,338 0
BEGIN PEAK HR
VOLUMES 42 0 415 0 0 0 126 842 0 0 688 222 2,335
APPROACH % 9% 0% 91% 0% 0% 0% 13% 87% 0% 0% 76% 24%
PEAK HR FACTOR 0.921 0.000 0.903 0.960 0.957
APP/DEPART 457 / 347 0 / 0 968 / 1,257 910 / 731 0

I-215 NB Ramps

NORTH SIDE

Barton WEST SIDE EAST SIDE Barton

SOUTH SIDE

I-215 NB Ramps

AM

7:15 AM

PM

4:30 PM

U-TURNS
I-215 NB Ramps I-215 NB Ramps Barton Barton

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
I-215 NB Ramps
Barton

Add U-Turns to Left Turns



 
T218

DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 4  

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 2 0.5 1.5 1 0.5 0.5 1 2 1 1 2 0 0 0 0 0

7:00 AM 100 12 18 7 12 11 22 69 78 39 91 1 460 0 0 0 0 0
7:15 AM 100 47 30 20 24 39 42 114 71 15 114 4 620 0 0 0 0 0
7:30 AM 96 26 15 35 24 35 40 116 63 22 184 9 665 0 0 0 0 0
7:45 AM 106 5 16 4 5 17 8 115 62 11 148 3 500 0 0 0 0 0
8:00 AM 73 1 10 3 1 5 11 108 59 8 144 2 425 0 0 0 0 0
8:15 AM 60 11 9 8 3 12 15 120 57 8 104 6 413 0 1 0 0 1
8:30 AM 58 1 5 10 8 21 6 117 40 7 108 0 381 0 0 0 0 0
8:45 AM 56 0 9 1 0 1 4 119 41 4 76 0 311 0 0 0 0 0

VOLUMES 649 103 112 88 77 141 148 878 471 114 969 25 3,775 0 1 0 0 1
APPROACH % 75% 12% 13% 29% 25% 46% 10% 59% 31% 10% 87% 2%
APP/DEPART 864 / 277 306 / 662 1,497 / 1,077 1,108 / 1,759 0
BEGIN PEAK HR
VOLUMES 402 90 79 66 65 102 112 414 274 87 537 17 2,245
APPROACH % 70% 16% 14% 28% 28% 44% 14% 52% 34% 14% 84% 3%
PEAK HR FACTOR 0.806 0.620 0.881 0.745 0.844
APP/DEPART 571 / 219 233 / 426 800 / 559 641 / 1,041 0

4:00 PM 73 2 17 3 0 8 10 207 95 14 103 1 533 0 0 0 0 0
4:15 PM 68 3 19 0 0 4 5 194 86 15 119 1 514 0 0 0 0 0
4:30 PM 61 5 22 2 2 2 11 233 93 25 169 6 631 0 0 0 0 0
4:45 PM 55 4 19 3 6 3 8 211 63 38 156 2 568 0 0 0 0 0
5:00 PM 82 6 15 2 1 2 14 209 94 16 145 2 588 0 0 0 0 0
5:15 PM 72 6 16 5 2 2 18 212 92 23 161 2 611 0 0 0 0 0
5:30 PM 46 8 15 11 7 13 13 196 93 24 122 5 553 0 0 0 0 0
5:45 PM 51 5 14 5 7 3 16 192 92 24 150 2 561 0 0 0 0 0

VOLUMES 508 39 137 31 25 37 95 1,654 708 179 1,125 21 4,559 0 0 0 0 0
APPROACH % 74% 6% 20% 33% 27% 40% 4% 67% 29% 14% 85% 2%
APP/DEPART 684 / 155 93 / 912 2,457 / 1,822 1,325 / 1,670 0
BEGIN PEAK HR
VOLUMES 270 21 72 12 11 9 51 865 342 102 631 12 2,398
APPROACH % 74% 6% 20% 38% 34% 28% 4% 69% 27% 14% 85% 2%
PEAK HR FACTOR 0.881 0.667 0.933 0.931 0.950
APP/DEPART 363 / 84 32 / 455 1,258 / 949 745 / 910 0

Commerce

NORTH SIDE

Barton WEST SIDE EAST SIDE Barton

SOUTH SIDE

Commerce

AM

7:00 AM

PM

4:30 PM

U-TURNS
Commerce - Vivienda Commerce - Vivienda Barton Barton

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Commerce
Barton

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 5  

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 2 0 1 2 0 1 2 0 2 2 0 0 0 0 0

7:00 AM 31 76 48 4 69 18 13 40 25 115 80 10 529 0 0 0 0 0
7:15 AM 33 140 109 4 69 22 24 73 36 69 68 11 658 0 0 2 0 2
7:30 AM 44 127 90 5 78 30 41 86 47 69 89 10 716 0 0 1 0 1
7:45 AM 36 77 83 11 52 22 24 88 38 88 98 12 629 0 0 3 0 3
8:00 AM 45 91 59 6 44 11 19 55 36 74 94 6 540 0 0 2 0 2
8:15 AM 29 78 50 4 28 17 34 64 36 56 73 9 478 0 0 3 0 3
8:30 AM 29 51 56 3 34 21 28 59 25 47 64 4 421 0 0 0 0 0
8:45 AM 23 46 38 6 19 23 21 73 32 45 64 11 401 0 0 0 0 0

VOLUMES 270 686 533 43 393 164 204 538 275 563 630 73 4,372 0 0 11 0 11
APPROACH % 18% 46% 36% 7% 66% 27% 20% 53% 27% 44% 50% 6%
APP/DEPART 1,489 / 952 600 / 1,231 1,017 / 1,114 1,266 / 1,075 0
BEGIN PEAK HR
VOLUMES 158 435 341 26 243 85 108 302 157 300 349 39 2,543
APPROACH % 17% 47% 37% 7% 69% 24% 19% 53% 28% 44% 51% 6%
PEAK HR FACTOR 0.828 0.783 0.815 0.869 0.888
APP/DEPART 934 / 574 354 / 700 567 / 669 688 / 600 0

4:00 PM 28 86 75 16 29 21 35 100 42 76 94 10 612 0 0 1 0 1
4:15 PM 30 55 82 10 48 15 47 118 50 103 127 3 688 0 0 2 0 2
4:30 PM 34 70 73 5 48 24 38 129 48 90 125 13 697 0 0 4 0 4
4:45 PM 37 70 71 18 31 24 46 122 69 93 109 15 705 0 0 2 0 2
5:00 PM 32 54 80 9 40 25 40 135 50 88 123 12 688 0 0 4 0 4
5:15 PM 38 46 79 9 42 24 36 110 43 100 102 15 644 0 0 0 0 0
5:30 PM 35 44 62 14 46 19 37 120 52 86 136 5 656 0 0 0 0 0
5:45 PM 39 63 55 11 36 15 55 113 52 93 121 4 657 0 0 1 0 1

VOLUMES 273 488 577 92 320 167 334 947 406 729 937 77 5,347 0 0 14 0 14
APPROACH % 20% 36% 43% 16% 55% 29% 20% 56% 24% 42% 54% 4%
APP/DEPART 1,338 / 885 579 / 1,455 1,687 / 1,616 1,743 / 1,391 0
BEGIN PEAK HR
VOLUMES 133 249 306 42 167 88 171 504 217 374 484 43 2,778
APPROACH % 19% 36% 44% 14% 56% 30% 19% 57% 24% 42% 54% 5%
PEAK HR FACTOR 0.966 0.964 0.941 0.967 0.985
APP/DEPART 688 / 451 297 / 758 892 / 852 901 / 717 0

Mt Vernon

NORTH SIDE

Barton WEST SIDE EAST SIDE Barton

SOUTH SIDE

Mt Vernon

AM

7:15 AM

PM

4:15 PM

U-TURNS
Mt Vernon Mt Vernon Barton Barton

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Mt Vernon
Barton

Add U-Turns to Left Turns



DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 6  

EAST & WEST: CONTROL: STOP ALL

 NOTES: AM ▲
PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 X 2 X X X X 2 0 1.5 1.5 X 0 0 0 0

7:00 AM 3 0 131 0 0 0 0 1 1 127 5 0 268 0 0 0 0 0
7:15 AM 0 0 186 0 0 0 0 4 0 110 4 0 304 0 0 0 0 0
7:30 AM 1 0 132 0 0 0 0 3 1 99 6 0 242 1 0 0 0 1
7:45 AM 1 0 120 0 0 0 0 2 0 75 9 0 207 0 0 0 0 0
8:00 AM 0 0 77 0 0 0 0 5 1 72 6 0 161 0 0 0 0 0
8:15 AM 0 0 79 0 0 0 0 1 3 65 3 0 151 0 0 0 0 0
8:30 AM 0 0 56 0 0 0 0 2 1 55 7 0 121 0 0 0 0 0
8:45 AM 0 0 57 0 0 0 0 5 1 43 5 0 111 0 0 0 0 0

VOLUMES 5 0 838 0 0 0 0 23 8 646 45 0 1,565 1 0 0 0 1
APPROACH % 1% 0% 99% 0% 0% 0% 0% 74% 26% 93% 7% 0%
APP/DEPART 843 / 0 0 / 655 31 / 861 691 / 49 0
BEGIN PEAK HR
VOLUMES 5 0 569 0 0 0 0 10 2 411 24 0 1,021
APPROACH % 1% 0% 99% 0% 0% 0% 0% 83% 17% 94% 6% 0%
PEAK HR FACTOR 0.772 0.000 0.750 0.824 0.840
APP/DEPART 574 / 0 0 / 414 12 / 579 435 / 28 0

4:00 PM 1 0 99 0 0 0 0 9 0 118 2 0 229 0 0 0 0 0
4:15 PM 0 0 91 0 0 0 0 1 0 105 4 0 201 0 0 0 0 0
4:30 PM 1 0 82 0 0 0 0 1 2 118 4 0 208 0 0 0 0 0
4:45 PM 1 0 82 0 0 0 0 2 2 99 9 0 195 0 0 0 0 0
5:00 PM 1 0 97 0 0 0 0 9 2 112 8 0 229 0 0 0 0 0
5:15 PM 2 0 88 0 0 0 0 1 0 122 5 0 218 0 0 0 0 0
5:30 PM 0 0 74 0 0 0 0 1 2 123 3 0 203 0 0 0 0 0
5:45 PM 4 0 65 0 0 0 0 6 1 122 14 0 212 0 0 0 0 0

VOLUMES 10 0 678 0 0 0 0 30 9 919 49 0 1,695 0 0 0 0 0
APPROACH % 1% 0% 99% 0% 0% 0% 0% 77% 23% 95% 5% 0%
APP/DEPART 688 / 0 0 / 928 39 / 708 968 / 59 0
BEGIN PEAK HR
VOLUMES 7 0 324 0 0 0 0 17 5 479 30 0 862
APPROACH % 2% 0% 98% 0% 0% 0% 0% 77% 23% 94% 6% 0%
PEAK HR FACTOR 0.844 0.000 0.500 0.936 0.941
APP/DEPART 331 / 0 0 / 484 22 / 341 509 / 37 0

Michigan

NORTH SIDE

Commerce WEST SIDE EAST SIDE Commerce

SOUTH SIDE

Michigan

AM

7:00 AM

PM

5:00 PM

U-TURNS
Michigan Michigan Commerce Commerce

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Michigan
Commerce

Add U-Turns to Left Turns
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T218

DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 7  

EAST & WEST: CONTROL: STOP ALL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 0 1 0 0 1 0 0 1 0 0 1 0 0 0 0 0

7:00 AM 2 95 6 7 121 1 3 1 1 16 1 30 284 0 0 0 0 0
7:15 AM 0 130 10 17 104 1 4 0 1 13 1 56 337 0 0 0 0 0
7:30 AM 0 80 8 21 76 3 1 0 0 10 0 50 249 0 0 0 0 0
7:45 AM 1 71 6 14 64 1 2 1 0 9 0 54 223 0 0 0 0 0
8:00 AM 1 53 3 17 55 1 4 0 2 7 1 25 169 0 0 0 0 0
8:15 AM 0 51 0 9 52 3 2 0 2 3 0 30 152 0 0 0 0 0
8:30 AM 0 40 2 6 45 0 1 0 1 1 1 15 112 0 0 0 0 0
8:45 AM 0 41 1 12 28 2 1 0 0 3 0 17 105 0 0 0 0 0

VOLUMES 4 561 36 103 545 12 18 2 7 62 4 277 1,631 0 0 0 0 0
APPROACH % 1% 93% 6% 16% 83% 2% 67% 7% 26% 18% 1% 81%
APP/DEPART 601 / 856 660 / 614 27 / 141 343 / 20 0
BEGIN PEAK HR
VOLUMES 3 376 30 59 365 6 10 2 2 48 2 190 1,093
APPROACH % 1% 92% 7% 14% 85% 1% 71% 14% 14% 20% 1% 79%
PEAK HR FACTOR 0.730 0.833 0.700 0.857 0.811
APP/DEPART 409 / 576 430 / 415 14 / 91 240 / 11 0

4:00 PM 0 70 0 29 95 4 3 0 0 10 0 20 231 0 0 0 0 0
4:15 PM 1 69 7 17 80 3 1 1 0 4 0 13 196 0 0 0 0 0
4:30 PM 1 62 7 25 98 1 5 2 1 3 2 16 223 0 0 0 0 0
4:45 PM 1 58 5 20 88 0 1 2 0 4 0 16 195 0 0 0 0 0
5:00 PM 0 75 4 23 89 3 0 0 0 6 1 18 219 0 0 0 0 0
5:15 PM 0 58 5 25 98 1 1 0 0 5 0 23 216 0 0 0 0 0
5:30 PM 1 61 2 31 95 0 2 0 0 2 0 12 206 0 0 0 0 0
5:45 PM 0 51 4 32 90 2 3 1 2 4 1 13 203 0 0 0 0 0

VOLUMES 4 504 34 202 733 14 16 6 3 38 4 131 1,689 0 0 0 0 0
APPROACH % 1% 93% 6% 21% 77% 1% 64% 24% 12% 22% 2% 76%
APP/DEPART 542 / 651 949 / 774 25 / 242 173 / 22 0
BEGIN PEAK HR
VOLUMES 2 253 21 93 373 5 7 4 1 18 3 73 853
APPROACH % 1% 92% 8% 20% 79% 1% 58% 33% 8% 19% 3% 78%
PEAK HR FACTOR 0.873 0.950 0.375 0.839 0.956
APP/DEPART 276 / 333 471 / 392 12 / 118 94 / 10 0

Michigan

NORTH SIDE

De Berry WEST SIDE EAST SIDE De Berry

SOUTH SIDE

Michigan

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Michigan
De Berry

U-TURNS
Michigan Michigan De Berry De Berry

AM

7:00 AM

PM

4:30 PM

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 8  

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 2 0 1 2 0 1 1 0 1 1 0 0 0 0 0

7:00 AM 3 142 6 12 190 2 5 1 1 11 10 16 399 0 0 0 0 0
7:15 AM 6 259 11 28 140 11 21 8 2 6 14 17 523 0 0 0 0 0
7:30 AM 9 198 6 42 128 17 15 9 4 5 15 36 484 0 0 0 0 0
7:45 AM 16 171 12 45 132 9 12 10 5 8 20 48 488 0 0 0 0 0
8:00 AM 7 131 10 39 110 6 6 6 9 5 9 39 377 0 0 0 0 0
8:15 AM 3 139 1 8 91 9 4 2 1 3 1 20 282 0 0 0 0 0
8:30 AM 2 111 1 10 81 8 11 0 1 2 3 12 242 0 0 0 0 0
8:45 AM 4 92 1 13 84 11 5 1 3 2 4 11 231 0 0 0 0 0

VOLUMES 50 1,243 48 197 956 73 79 37 26 42 76 199 3,026 0 0 0 0 0
APPROACH % 4% 93% 4% 16% 78% 6% 56% 26% 18% 13% 24% 63%
APP/DEPART 1,341 / 1,521 1,226 / 1,024 142 / 282 317 / 199 0
BEGIN PEAK HR
VOLUMES 34 770 35 127 590 39 53 28 12 30 59 117 1,894
APPROACH % 4% 92% 4% 17% 78% 5% 57% 30% 13% 15% 29% 57%
PEAK HR FACTOR 0.760 0.926 0.750 0.678 0.905
APP/DEPART 839 / 940 756 / 632 93 / 190 206 / 132 0

4:00 PM 13 151 12 12 133 9 10 5 3 5 6 16 375 0 0 0 0 0
4:15 PM 1 142 4 10 162 11 11 3 2 1 1 13 361 0 0 0 0 0
4:30 PM 4 152 3 18 165 12 12 7 2 4 1 11 391 0 0 0 0 0
4:45 PM 9 143 11 20 160 15 11 7 2 4 2 12 396 0 0 0 0 0
5:00 PM 2 147 8 9 163 12 12 4 4 3 3 9 376 0 0 0 0 0
5:15 PM 3 127 5 20 144 10 11 4 4 5 2 15 350 0 1 0 0 1
5:30 PM 1 132 10 16 169 11 6 5 5 3 2 7 367 0 0 0 0 0
5:45 PM 1 125 7 17 153 13 9 6 3 7 6 8 355 0 0 0 0 0

VOLUMES 34 1,119 60 122 1,249 93 82 41 25 32 23 91 2,971 0 1 0 0 1
APPROACH % 3% 92% 5% 8% 85% 6% 55% 28% 17% 22% 16% 62%
APP/DEPART 1,213 / 1,293 1,464 / 1,306 148 / 222 146 / 150 0
BEGIN PEAK HR
VOLUMES 16 584 26 57 650 50 46 21 10 12 7 45 1,524
APPROACH % 3% 93% 4% 8% 86% 7% 60% 27% 13% 19% 11% 70%
PEAK HR FACTOR 0.960 0.971 0.917 0.889 0.962
APP/DEPART 626 / 675 757 / 672 77 / 104 64 / 73 0

Mt Vernon

NORTH SIDE

De Berry WEST SIDE EAST SIDE De Berry

SOUTH SIDE

Mt Vernon

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Mt Vernon
De Berry

U-TURNS
Mt Vernon Mt Vernon De Berry De Berry

AM

7:00 AM

PM

4:15 PM

Add U-Turns to Left Turns



 
T218

DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 9  

EAST & WEST: CONTROL: STOP ALL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 0 1 0 0 1 0 0 1 0 0 1 0 0 0 0 0

7:00 AM 1 75 4 6 104 12 2 1 0 31 2 22 260 0 0 0 0 0
7:15 AM 1 111 3 10 98 12 3 0 0 42 4 19 303 0 0 0 0 0
7:30 AM 3 64 11 13 50 15 3 0 2 10 5 16 192 0 1 0 0 1
7:45 AM 1 56 3 16 35 12 3 1 3 4 3 13 150 0 0 0 0 0
8:00 AM 1 39 2 8 46 11 3 0 0 7 0 8 125 0 0 0 0 0
8:15 AM 1 31 0 7 37 6 3 0 0 7 0 12 104 0 0 0 0 0
8:30 AM 1 26 2 3 33 8 4 0 2 1 1 9 90 0 0 0 0 0
8:45 AM 1 30 1 3 25 4 4 2 0 1 2 10 83 0 0 0 0 0

VOLUMES 10 432 26 66 428 80 25 4 7 103 17 109 1,307 0 1 0 0 1
APPROACH % 2% 92% 6% 11% 75% 14% 69% 11% 19% 45% 7% 48%
APP/DEPART 468 / 567 574 / 538 36 / 95 229 / 107 0
BEGIN PEAK HR
VOLUMES 6 306 21 45 287 51 11 2 5 87 14 70 905
APPROACH % 2% 92% 6% 12% 75% 13% 61% 11% 28% 51% 8% 41%
PEAK HR FACTOR 0.724 0.785 0.643 0.658 0.747
APP/DEPART 333 / 388 383 / 379 18 / 67 171 / 71 0

4:00 PM 1 41 8 18 72 3 15 2 1 2 0 7 170 0 0 0 0 0
4:15 PM 0 61 4 12 67 1 7 1 3 4 0 6 166 0 0 0 0 0
4:30 PM 3 53 4 19 67 2 9 1 0 4 1 3 166 0 0 0 0 0
4:45 PM 0 48 7 10 86 0 4 0 2 6 1 8 172 0 0 0 0 0
5:00 PM 0 43 6 15 67 3 20 5 2 2 1 8 172 0 0 0 0 0
5:15 PM 1 44 6 18 76 5 7 0 4 6 0 4 171 0 0 0 0 0
5:30 PM 2 51 8 16 70 1 6 2 3 3 1 4 167 0 0 0 0 0
5:45 PM 0 38 4 16 69 2 6 1 2 6 1 6 151 0 0 0 0 0

VOLUMES 7 379 47 124 574 17 74 12 17 33 5 46 1,335 0 0 0 0 0
APPROACH % 2% 88% 11% 17% 80% 2% 72% 12% 17% 39% 6% 55%
APP/DEPART 433 / 499 715 / 624 103 / 183 84 / 29 0
BEGIN PEAK HR
VOLUMES 3 186 27 59 299 9 37 7 11 17 3 24 682
APPROACH % 1% 86% 13% 16% 81% 2% 67% 13% 20% 39% 7% 55%
PEAK HR FACTOR 0.885 0.927 0.509 0.733 0.991
APP/DEPART 216 / 247 367 / 327 55 / 93 44 / 15 0

Michigan

NORTH SIDE

Van Buren WEST SIDE EAST SIDE Van Buren

SOUTH SIDE

Michigan

AM

7:00 AM

PM

4:45 PM

U-TURNS
Michigan Michigan Van Buren Van Buren

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Michigan
Van Buren

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 10  

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X 1 X X 1 X 1 X 1 X X X 0 0 0 0

7:00 AM 0 109 0 0 85 0 7 0 120 0 0 0 321 0 0 0 0 0
7:15 AM 0 145 0 0 136 0 8 0 128 0 0 0 417 0 0 0 0 0
7:30 AM 0 125 0 0 101 0 4 0 95 0 0 0 325 0 0 0 0 0
7:45 AM 0 104 0 0 88 0 3 0 128 0 0 0 323 0 0 0 0 0
8:00 AM 0 87 0 0 79 0 9 0 113 0 0 0 288 0 0 0 0 0
8:15 AM 0 70 0 0 77 0 5 0 86 0 0 0 238 0 0 0 0 0
8:30 AM 0 76 0 0 61 0 5 0 93 0 0 0 235 0 0 0 0 0
8:45 AM 0 93 0 0 67 0 9 0 96 0 0 0 265 0 0 0 0 0

VOLUMES 0 809 0 0 694 0 50 0 859 0 0 0 2,412 0 0 0 0 0
APPROACH % 0% 100% 0% 0% 100% 0% 6% 0% 94% 0% 0% 0%
APP/DEPART 809 / 859 694 / 1,553 909 / 0 0 / 0 0
BEGIN PEAK HR
VOLUMES 0 483 0 0 410 0 22 0 471 0 0 0 1,386
APPROACH % 0% 100% 0% 0% 100% 0% 4% 0% 96% 0% 0% 0%
PEAK HR FACTOR 0.833 0.754 0.906 0.000 0.831
APP/DEPART 483 / 505 410 / 881 493 / 0 0 / 0 0

4:00 PM 0 197 0 0 89 0 6 0 91 0 0 0 383 0 0 0 0 0
4:15 PM 0 164 0 0 85 0 14 0 141 0 0 0 404 0 0 0 0 0
4:30 PM 0 148 0 0 141 0 6 0 114 0 0 0 409 0 0 0 0 0
4:45 PM 0 125 0 0 102 0 21 0 108 0 0 0 356 0 0 0 0 0
5:00 PM 0 141 0 0 91 0 6 0 115 0 0 0 353 0 0 0 0 0
5:15 PM 0 149 0 0 95 0 12 0 122 0 0 0 378 0 0 0 0 0
5:30 PM 0 145 0 0 94 0 5 0 121 0 0 0 365 0 0 0 0 0
5:45 PM 0 132 0 0 92 0 9 0 129 0 0 0 362 0 0 0 0 0

VOLUMES 0 1,201 0 0 789 0 79 0 941 0 0 0 3,010 0 0 0 0 0
APPROACH % 0% 100% 0% 0% 100% 0% 8% 0% 92% 0% 0% 0%
APP/DEPART 1,201 / 1,280 789 / 1,730 1,020 / 0 0 / 0 0
BEGIN PEAK HR
VOLUMES 0 634 0 0 417 0 47 0 454 0 0 0 1,552
APPROACH % 0% 100% 0% 0% 100% 0% 9% 0% 91% 0% 0% 0%
PEAK HR FACTOR 0.805 0.739 0.808 0.000 0.949
APP/DEPART 634 / 681 417 / 871 501 / 0 0 / 0 0

Iowa

NORTH SIDE

I-215 SB Ramp WEST SIDE EAST SIDE I-215 SB Ramp

SOUTH SIDE

Iowa

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Iowa
I-215 SB Ramp

U-TURNS
Iowa Iowa I-215 SB Ramp I-215 SB Ramp

AM

7:00 AM

PM

4:00 PM

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 11  

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X X X 0 X 0 1 1 X X 0.5 0.5 0 0 0 0

7:00 AM 0 0 0 23 0 182 44 108 0 0 4 65 426 0 0 0 0 0
7:15 AM 0 0 0 15 0 249 92 133 0 0 3 55 547 0 0 0 0 0
7:30 AM 0 0 0 19 0 172 59 129 0 0 3 66 448 0 0 0 0 0
7:45 AM 0 0 0 16 0 200 58 120 0 0 6 46 446 0 0 0 0 0
8:00 AM 0 0 0 14 0 178 34 74 0 0 5 53 358 0 0 0 0 0
8:15 AM 0 0 0 21 0 142 24 96 0 0 12 46 341 0 0 0 0 0
8:30 AM 0 0 0 14 0 140 30 89 0 0 7 46 326 0 0 0 0 0
8:45 AM 0 0 0 17 0 146 36 96 0 0 7 57 359 0 0 0 0 0

VOLUMES 0 0 0 139 0 1,409 377 845 0 0 47 434 3,251 0 0 0 0 0
APPROACH % 0% 0% 0% 9% 0% 91% 31% 69% 0% 0% 10% 90%
APP/DEPART 0 / 811 1,548 / 0 1,222 / 984 481 / 1,456 0
BEGIN PEAK HR
VOLUMES 0 0 0 73 0 803 253 490 0 0 16 232 1,867
APPROACH % 0% 0% 0% 8% 0% 92% 34% 66% 0% 0% 6% 94%
PEAK HR FACTOR 0.000 0.830 0.826 0.899 0.853
APP/DEPART 0 / 485 876 / 0 743 / 563 248 / 819 0

4:00 PM 0 0 0 22 0 158 75 138 0 0 5 122 520 0 0 0 0 0
4:15 PM 0 0 0 12 0 214 77 130 0 0 4 88 525 0 0 1 0 1
4:30 PM 0 0 0 33 0 222 72 158 0 0 4 76 565 0 0 0 0 0
4:45 PM 0 0 0 24 0 186 57 137 0 0 2 68 474 0 0 0 0 0
5:00 PM 0 0 0 13 0 193 68 134 0 0 7 73 488 0 0 0 0 0
5:15 PM 0 0 0 17 0 200 73 138 0 0 7 76 511 0 0 0 0 0
5:30 PM 0 0 0 14 0 199 55 118 0 0 9 94 489 0 0 0 0 0
5:45 PM 0 0 0 24 0 197 56 118 0 0 4 76 475 0 0 0 0 0

VOLUMES 0 0 0 159 0 1,569 533 1,071 0 0 42 673 4,047 0 0 1 0 1
APPROACH % 0% 0% 0% 9% 0% 91% 33% 67% 0% 0% 6% 94%
APP/DEPART 0 / 1,205 1,728 / 0 1,604 / 1,230 715 / 1,612 0
BEGIN PEAK HR
VOLUMES 0 0 0 91 0 780 281 563 0 0 15 354 2,084
APPROACH % 0% 0% 0% 10% 0% 90% 33% 67% 0% 0% 4% 96%
PEAK HR FACTOR 0.000 0.854 0.917 0.726 0.922
APP/DEPART 0 / 634 871 / 0 844 / 654 369 / 796 0

Iowa

NORTH SIDE

I-215 NB Ramp WEST SIDE EAST SIDE I-215 NB Ramp

SOUTH SIDE

Iowa

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Iowa
I-215 NB Ramp

U-TURNS
Iowa Iowa I-215 NB Ramp I-215 NB Ramp

AM

7:00 AM

PM

4:00 PM

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 12  

EAST & WEST: CONTROL: STOP ALL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 0 1 0 0 1 0 0 1 0 0 1 0 0 0 0 0

7:00 AM 1 58 4 3 117 1 2 0 3 23 2 14 228 0 0 0 0 0
7:15 AM 1 98 4 2 153 2 10 0 2 21 1 11 305 0 0 0 0 0
7:30 AM 2 56 4 4 54 7 11 4 3 3 1 8 157 0 0 0 0 0
7:45 AM 2 48 3 4 34 4 3 0 0 1 1 10 110 0 0 0 0 0
8:00 AM 0 28 0 8 44 4 3 1 2 4 1 12 107 0 0 0 0 0
8:15 AM 0 24 2 7 33 4 3 3 3 8 1 7 95 0 0 0 0 0
8:30 AM 1 13 4 10 25 3 5 3 1 6 0 5 76 0 0 0 0 0
8:45 AM 1 25 2 6 20 0 1 2 2 4 3 9 75 0 0 0 0 0

VOLUMES 8 350 23 44 480 25 38 13 16 70 10 76 1,153 0 0 0 0 0
APPROACH % 2% 92% 6% 8% 87% 5% 57% 19% 24% 45% 6% 49%
APP/DEPART 381 / 464 549 / 566 67 / 80 156 / 43 0
BEGIN PEAK HR
VOLUMES 6 260 15 13 358 14 26 4 8 48 5 43 800
APPROACH % 2% 93% 5% 3% 93% 4% 68% 11% 21% 50% 5% 45%
PEAK HR FACTOR 0.682 0.613 0.528 0.615 0.656
APP/DEPART 281 / 329 385 / 414 38 / 32 96 / 25 0

4:00 PM 2 38 9 22 63 6 5 0 2 5 1 8 161 0 0 0 0 0
4:15 PM 6 51 2 11 58 4 4 0 4 1 2 9 152 0 0 0 0 0
4:30 PM 8 48 0 13 53 5 2 2 2 2 1 7 143 1 0 0 0 1
4:45 PM 9 53 4 13 57 17 3 3 2 3 16 7 187 0 0 0 0 0
5:00 PM 10 36 8 12 54 16 2 5 4 3 9 7 166 0 0 0 0 0
5:15 PM 5 37 7 13 48 9 2 3 2 2 8 10 146 0 0 0 0 0
5:30 PM 4 43 2 13 57 18 6 2 2 1 9 9 166 0 0 0 0 0
5:45 PM 9 36 1 9 43 9 3 4 1 1 3 6 125 0 0 0 0 0

VOLUMES 53 342 33 106 433 84 27 19 19 18 49 63 1,246 1 0 0 0 1
APPROACH % 12% 80% 8% 17% 70% 13% 42% 29% 29% 14% 38% 48%
APP/DEPART 428 / 432 623 / 471 65 / 158 130 / 185 0
BEGIN PEAK HR
VOLUMES 28 169 21 51 216 60 13 13 10 9 42 33 665
APPROACH % 13% 78% 10% 16% 66% 18% 36% 36% 28% 11% 50% 39%
PEAK HR FACTOR 0.826 0.929 0.818 0.808 0.889
APP/DEPART 218 / 215 327 / 235 36 / 85 84 / 130 0

Michigan

NORTH SIDE

Pico WEST SIDE EAST SIDE Pico

SOUTH SIDE

Michigan

AM

7:00 AM

PM

4:45 PM

U-TURNS
Michigan Michigan Pico Pico

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Michigan
Pico

Add U-Turns to Left Turns



 
T218

DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 13  

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X 1 1 1 1 X X X X 1 X 1 0 0 0 0

7:00 AM 0 108 29 82 119 0 0 0 0 31 0 54 423 0 0 0 0 0
7:15 AM 0 100 25 79 156 0 0 0 0 42 0 117 519 0 0 0 0 0
7:30 AM 0 120 22 22 162 0 0 0 0 27 0 61 414 0 0 0 0 0
7:45 AM 0 126 10 23 185 0 0 0 0 23 0 30 397 0 0 0 0 0
8:00 AM 0 85 19 12 163 0 0 0 0 22 0 20 321 0 0 0 0 0
8:15 AM 0 95 20 19 136 0 0 0 0 23 0 26 319 0 0 0 0 0
8:30 AM 0 104 15 9 133 0 0 0 0 28 0 15 304 0 0 0 0 0
8:45 AM 0 111 12 15 121 0 0 0 0 20 0 16 295 0 0 0 0 0

VOLUMES 0 849 152 261 1,175 0 0 0 0 216 0 339 2,992 0 0 0 0 0
APPROACH % 0% 85% 15% 18% 82% 0% 0% 0% 0% 39% 0% 61%
APP/DEPART 1,001 / 1,188 1,436 / 1,391 0 / 413 555 / 0 0
BEGIN PEAK HR
VOLUMES 0 454 86 206 622 0 0 0 0 123 0 262 1,753
APPROACH % 0% 84% 16% 25% 75% 0% 0% 0% 0% 32% 0% 68%
PEAK HR FACTOR 0.951 0.881 0.000 0.605 0.844
APP/DEPART 540 / 716 828 / 745 0 / 292 385 / 0 0

4:00 PM 0 176 70 16 137 0 0 0 0 32 0 46 477 0 0 0 1 1
4:15 PM 0 155 67 29 186 0 0 0 0 10 0 47 494 0 0 0 0 0
4:30 PM 0 159 66 28 195 0 0 0 0 21 0 53 522 0 0 0 0 0
4:45 PM 0 147 45 17 166 0 0 0 0 24 0 36 435 0 0 0 0 0
5:00 PM 0 192 38 32 175 0 0 0 0 28 0 34 499 0 0 0 0 0
5:15 PM 0 155 39 28 175 0 0 0 0 26 0 27 450 0 0 0 0 0
5:30 PM 0 154 41 28 176 0 0 0 0 30 0 29 458 0 0 0 0 0
5:45 PM 0 127 34 29 164 0 0 0 0 13 0 29 396 0 0 0 0 0

VOLUMES 0 1,265 400 207 1,374 0 0 0 0 184 0 301 3,731 0 0 0 1 1
APPROACH % 0% 76% 24% 13% 87% 0% 0% 0% 0% 38% 0% 62%
APP/DEPART 1,665 / 1,566 1,581 / 1,557 0 / 608 485 / 0 0
BEGIN PEAK HR
VOLUMES 0 653 216 106 722 0 0 0 0 83 0 170 1,950
APPROACH % 0% 75% 25% 13% 87% 0% 0% 0% 0% 33% 0% 67%
PEAK HR FACTOR 0.945 0.928 0.000 0.855 0.934
APP/DEPART 869 / 823 828 / 805 0 / 322 253 / 0 0

Iowa

NORTH SIDE

Main WEST SIDE EAST SIDE Main

SOUTH SIDE

Iowa

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Iowa
Main

U-TURNS
Iowa

Queue NB PM

Iowa Main Main

AM

7:00 AM

PM

4:15 PM

Add U-Turns to Left Turns



 
T218

DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 14  

EAST & WEST: CONTROL: STOP S
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X X X 0 X 0 0 1 X X 1 0 0 0 0 0

7:00 AM 0 0 0 0 0 1 1 105 0 0 101 0 208 0 0 0 0 0
7:15 AM 0 0 0 2 0 2 2 108 0 0 163 1 278 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 37 0 0 79 0 116 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 1 22 0 0 42 0 65 0 0 0 0 0
8:00 AM 0 0 0 0 0 2 0 20 0 0 40 1 63 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 29 0 0 41 0 70 0 0 0 0 0
8:30 AM 0 0 0 0 0 1 1 13 0 0 38 0 53 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 23 0 0 24 0 47 0 0 0 0 0

VOLUMES 0 0 0 2 0 6 5 357 0 0 528 2 900 0 0 0 0 0
APPROACH % 0% 0% 0% 25% 0% 75% 1% 99% 0% 0% 100% 0%
APP/DEPART 0 / 7 8 / 0 362 / 359 530 / 534 0
BEGIN PEAK HR
VOLUMES 0 0 0 2 0 3 4 272 0 0 385 1 667
APPROACH % 0% 0% 0% 40% 0% 60% 1% 99% 0% 0% 100% 0%
PEAK HR FACTOR 0.000 0.313 0.627 0.588 0.600
APP/DEPART 0 / 5 5 / 0 276 / 274 386 / 388 0

4:00 PM 0 0 0 0 0 0 0 66 0 0 37 0 103 0 0 1 1 2
4:15 PM 0 0 0 0 0 0 0 58 0 0 25 0 83 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 55 0 0 36 0 91 0 0 0 1 1
4:45 PM 0 0 0 0 0 0 0 66 0 0 38 0 104 0 0 0 1 1
5:00 PM 0 0 0 0 0 0 0 72 0 0 36 0 108 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 65 0 0 45 0 110 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 68 0 0 45 0 113 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 62 0 0 36 0 98 0 0 0 0 0

VOLUMES 0 0 0 0 0 0 0 512 0 0 298 0 814 0 0 1 3 4
APPROACH % 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 99% 0%
APP/DEPART 0 / 0 0 / 0 513 / 515 301 / 299 0
BEGIN PEAK HR
VOLUMES 0 0 0 0 0 0 0 271 0 0 164 0 436
APPROACH % 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 99% 0%
PEAK HR FACTOR 0.000 0.000 0.941 0.917 0.965
APP/DEPART 0 / 0 0 / 0 271 / 272 165 / 164 0

Taylor

NORTH SIDE

Main WEST SIDE EAST SIDE Main

SOUTH SIDE

Taylor

AM

7:00 AM

PM

4:45 PM

U-TURNS
Taylor Taylor Main Main

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Taylor
Main

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC3382
Tue, Apr 26, 22 NORTH & SOUTH: LOCATION #: 15  

EAST & WEST: CONTROL: STOP N/S
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 0 1 0 0 1 0 1 1 0 1 1 1 0 0 0 0

7:00 AM 4 0 0 0 0 0 2 27 4 4 25 1 67 0 0 0 4 4
7:15 AM 4 0 0 2 0 1 6 14 4 3 23 1 58 0 0 0 3 3
7:30 AM 5 0 1 1 0 0 3 18 1 0 36 1 66 0 0 0 0 0
7:45 AM 4 0 1 2 0 0 4 17 4 1 34 2 69 0 0 0 1 1
8:00 AM 4 1 0 0 0 0 1 20 0 2 36 3 67 0 0 0 1 1
8:15 AM 1 0 1 2 0 5 6 18 4 2 21 4 64 0 0 2 1 3
8:30 AM 5 0 3 0 0 6 6 18 3 3 34 1 79 0 0 0 2 2
8:45 AM 6 0 0 3 1 15 11 25 4 6 26 9 106 0 0 0 3 3

VOLUMES 33 1 6 10 1 27 39 157 24 21 235 22 576 0 0 2 15 17
APPROACH % 83% 3% 15% 26% 3% 71% 18% 71% 11% 8% 85% 8%
APP/DEPART 40 / 60 38 / 31 220 / 188 278 / 297 0
BEGIN PEAK HR
VOLUMES 16 1 4 5 1 26 24 81 11 13 117 17 316
APPROACH % 76% 5% 19% 16% 3% 81% 21% 70% 9% 9% 80% 12%
PEAK HR FACTOR 0.656 0.421 0.725 0.896 0.745
APP/DEPART 21 / 40 32 / 18 116 / 97 147 / 161 0

4:00 PM 4 0 0 12 0 10 4 28 1 6 22 19 106 0 0 0 3 3
4:15 PM 3 0 0 7 0 5 6 26 5 1 18 7 78 0 0 0 1 1
4:30 PM 2 0 0 12 0 3 8 32 6 1 26 11 101 0 0 0 0 0
4:45 PM 8 0 4 7 0 5 10 38 5 3 17 11 108 0 0 0 1 1
5:00 PM 5 0 0 28 2 15 18 38 6 1 24 20 157 0 0 0 0 0
5:15 PM 3 0 1 13 0 13 22 24 1 5 16 31 129 0 0 0 3 3
5:30 PM 5 0 1 17 0 27 23 29 3 1 19 30 155 0 0 0 0 0
5:45 PM 3 0 2 22 0 13 24 38 5 0 21 32 160 0 0 0 0 0

VOLUMES 33 0 8 118 2 91 115 253 32 18 163 161 994 0 0 0 8 8
APPROACH % 80% 0% 20% 56% 1% 43% 29% 63% 8% 5% 48% 47%
APP/DEPART 41 / 276 211 / 44 400 / 387 342 / 287 0
BEGIN PEAK HR
VOLUMES 16 0 4 80 2 68 87 129 15 7 80 113 601
APPROACH % 80% 0% 20% 53% 1% 45% 38% 56% 6% 4% 40% 57%
PEAK HR FACTOR 0.833 0.833 0.862 0.943 0.939
APP/DEPART 20 / 200 150 / 21 231 / 216 200 / 164 0

Sanrive

NORTH SIDE

Main WEST SIDE EAST SIDE Main

SOUTH SIDE

Sanrive

AM

8:00 AM

PM

5:00 PM

U-TURNS
Sanrive - Titan Sanrive - Titan Main Main

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Sanrive
Main

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 16  

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X X X 1 X 1 1 1 X X 2 0 0 0 0 0

7:00 AM 0 0 0 81 9 43 34 34 0 0 108 1 310 0 0 2 0 2
7:15 AM 0 0 0 124 0 40 34 36 0 0 125 4 363 0 0 8 0 8
7:30 AM 0 0 0 1 0 6 14 37 0 0 67 1 126 0 0 8 0 8
7:45 AM 0 0 0 0 0 3 4 24 0 0 51 1 83 0 0 5 0 5
8:00 AM 0 0 0 1 0 1 3 18 0 0 48 2 73 0 0 2 0 2
8:15 AM 0 0 0 3 0 4 6 24 0 0 47 4 88 0 0 3 0 3
8:30 AM 0 0 0 0 0 1 1 15 0 0 32 0 49 0 0 3 0 3
8:45 AM 0 0 0 0 0 0 3 20 0 0 26 1 50 0 0 2 0 2

VOLUMES 0 0 0 210 9 98 99 208 0 0 504 14 1,175 0 0 33 0 33
APPROACH % 0% 0% 0% 66% 3% 31% 29% 61% 0% 0% 97% 3%
APP/DEPART 0 / 113 317 / 9 340 / 418 518 / 635 0
BEGIN PEAK HR
VOLUMES 0 0 0 206 9 92 86 131 0 0 351 7 905
APPROACH % 0% 0% 0% 67% 3% 30% 36% 55% 0% 0% 98% 2%
PEAK HR FACTOR 0.000 0.468 0.769 0.694 0.610
APP/DEPART 0 / 93 307 / 9 240 / 337 358 / 466 0

4:00 PM 0 0 0 5 0 0 2 58 0 0 44 0 109 0 0 0 1 1
4:15 PM 0 0 0 4 0 4 2 54 0 0 31 1 96 0 0 0 0 0
4:30 PM 0 0 0 1 0 1 0 58 0 0 42 0 102 0 0 1 0 1
4:45 PM 0 0 0 0 0 2 0 62 0 0 37 0 101 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 63 0 0 32 0 95 0 0 0 0 0
5:15 PM 0 0 0 0 0 1 1 56 0 0 50 0 108 0 0 0 0 0
5:30 PM 0 0 0 0 0 1 0 55 0 0 38 0 94 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 55 0 0 47 0 102 0 0 0 0 0

VOLUMES 0 0 0 10 0 9 5 461 0 0 321 1 809 0 0 1 1 2
APPROACH % 0% 0% 0% 53% 0% 47% 1% 99% 0% 0% 99% 0%
APP/DEPART 0 / 6 19 / 0 467 / 472 323 / 331 0
BEGIN PEAK HR
VOLUMES 0 0 0 10 0 7 4 232 0 0 154 1 410
APPROACH % 0% 0% 0% 59% 0% 41% 2% 98% 0% 0% 99% 1%
PEAK HR FACTOR 0.000 0.531 0.956 0.867 0.932
APP/DEPART 0 / 5 17 / 0 237 / 243 156 / 162 0

Parking Dwy

NORTH SIDE

Main WEST SIDE EAST SIDE Main

SOUTH SIDE

Parking Dwy

AM

7:00 AM

PM

4:00 PM

U-TURNS
Parking Dwy Parking Dwy Main Main

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Parking Dwy
Main

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 17  

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 1 0 1 1 0 1 1 1 1 1 0 0 0 0 0

7:00 AM 21 17 8 3 12 133 46 71 5 0 117 1 434 0 0 0 0 0
7:15 AM 27 39 14 3 21 145 50 91 16 2 82 4 494 0 0 0 0 0
7:30 AM 6 40 20 3 19 33 14 22 5 3 29 5 199 0 0 0 0 0
7:45 AM 4 22 4 1 20 12 8 14 2 2 36 9 134 0 0 0 0 0
8:00 AM 1 17 5 1 17 29 7 10 1 2 23 5 118 0 0 0 0 0
8:15 AM 2 9 5 4 12 29 8 19 0 2 18 2 110 0 0 0 0 0
8:30 AM 0 6 3 2 12 17 11 5 0 1 19 5 81 0 0 0 0 0
8:45 AM 1 11 1 2 15 12 7 13 0 0 15 4 81 0 0 0 0 0

VOLUMES 62 161 60 19 128 410 151 245 29 12 339 35 1,651 0 0 0 0 0
APPROACH % 22% 57% 21% 3% 23% 74% 36% 58% 7% 3% 88% 9%
APP/DEPART 283 / 347 557 / 169 425 / 324 386 / 811 0
BEGIN PEAK HR
VOLUMES 58 118 46 10 72 323 118 198 28 7 264 19 1,261
APPROACH % 26% 53% 21% 2% 18% 80% 34% 58% 8% 2% 91% 7%
PEAK HR FACTOR 0.694 0.599 0.548 0.614 0.638
APP/DEPART 222 / 255 405 / 107 344 / 254 290 / 645 0

4:00 PM 4 20 4 6 25 27 32 34 1 2 19 3 177 0 0 0 0 0
4:15 PM 2 25 4 8 39 20 23 30 4 3 14 7 179 0 0 0 0 0
4:30 PM 0 29 4 7 20 22 27 29 2 2 20 4 166 0 0 0 0 0
4:45 PM 2 21 8 6 41 23 35 25 3 2 13 7 186 0 0 0 0 0
5:00 PM 1 27 5 7 29 14 17 33 7 5 18 5 168 0 0 0 0 0
5:15 PM 3 21 2 4 27 24 22 31 7 3 22 9 175 0 0 0 0 0
5:30 PM 4 25 5 6 27 23 25 24 7 4 12 1 163 0 0 0 0 0
5:45 PM 3 20 8 4 20 24 13 34 4 0 18 3 151 0 0 0 0 0

VOLUMES 19 188 40 48 228 177 194 240 35 21 136 39 1,365 0 0 0 0 0
APPROACH % 8% 76% 16% 11% 50% 39% 41% 51% 7% 11% 69% 20%
APP/DEPART 247 / 421 453 / 284 469 / 328 196 / 332 0
BEGIN PEAK HR
VOLUMES 8 95 20 27 125 92 117 118 10 9 66 21 708
APPROACH % 7% 77% 16% 11% 51% 38% 48% 48% 4% 9% 69% 22%
PEAK HR FACTOR 0.932 0.871 0.914 0.923 0.952
APP/DEPART 123 / 233 244 / 144 245 / 165 96 / 166 0

Michigan

NORTH SIDE

Main WEST SIDE EAST SIDE Main

SOUTH SIDE

Michigan

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Michigan
Main

U-TURNS
Michigan Michigan Main Main

AM

7:00 AM

PM

4:00 PM

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 18  

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 0 1 0 0 1 0 0 1 1 0 1 0 0 0 0 0

7:00 AM 28 1 15 1 3 0 0 26 9 63 26 0 172 0 0 0 0 0
7:15 AM 15 1 21 1 3 0 0 37 11 80 25 1 195 0 0 0 0 0
7:30 AM 19 1 35 3 0 1 0 29 17 86 34 3 228 0 0 0 0 0
7:45 AM 19 0 15 3 3 0 0 37 13 109 36 1 236 0 0 0 0 0
8:00 AM 20 0 9 1 2 1 0 34 14 66 36 0 183 0 0 0 0 0
8:15 AM 12 1 13 0 1 0 1 27 8 70 41 2 176 0 0 0 0 0
8:30 AM 12 0 4 0 1 1 1 23 20 66 26 2 156 0 0 0 0 0
8:45 AM 14 0 9 1 0 2 0 37 10 64 33 0 170 0 0 0 0 0

VOLUMES 139 4 121 10 13 5 2 250 102 604 257 9 1,516 0 0 0 0 0
APPROACH % 53% 2% 46% 36% 46% 18% 1% 71% 29% 69% 30% 1%
APP/DEPART 264 / 15 28 / 719 354 / 381 870 / 401 0
BEGIN PEAK HR
VOLUMES 73 2 80 8 8 2 0 137 55 341 131 5 842
APPROACH % 47% 1% 52% 44% 44% 11% 0% 71% 29% 71% 27% 1%
PEAK HR FACTOR 0.705 0.750 0.960 0.817 0.892
APP/DEPART 155 / 7 18 / 404 192 / 225 477 / 206 0

4:00 PM 24 0 20 0 1 0 1 68 31 55 26 3 229 0 0 0 0 0
4:15 PM 20 0 17 0 1 1 1 47 26 55 30 0 198 0 0 0 0 0
4:30 PM 18 2 15 0 2 0 0 59 35 55 39 1 226 0 0 0 0 0
4:45 PM 22 1 13 0 3 0 2 65 26 60 37 1 230 0 0 0 0 0
5:00 PM 20 0 12 1 1 0 3 57 30 49 39 0 212 0 0 0 0 0
5:15 PM 9 0 17 0 2 0 0 58 23 70 30 2 211 0 0 0 0 0
5:30 PM 9 0 22 0 0 0 1 59 31 62 43 2 229 0 0 0 0 0
5:45 PM 27 0 20 0 2 0 0 47 29 52 35 0 212 0 0 0 0 0

VOLUMES 149 3 136 1 12 1 8 460 231 458 279 9 1,747 0 0 0 0 0
APPROACH % 52% 1% 47% 7% 86% 7% 1% 66% 33% 61% 37% 1%
APP/DEPART 288 / 20 14 / 701 699 / 597 746 / 429 0
BEGIN PEAK HR
VOLUMES 84 3 65 0 7 1 4 239 118 225 132 5 883
APPROACH % 55% 2% 43% 0% 88% 13% 1% 66% 33% 62% 36% 1%
PEAK HR FACTOR 0.864 0.667 0.903 0.923 0.960
APP/DEPART 152 / 12 8 / 350 361 / 304 362 / 217 0

Stephens

NORTH SIDE

Center WEST SIDE EAST SIDE Center

SOUTH SIDE

Stephens

AM

7:15 AM

PM

4:00 PM

U-TURNS
Stephens Stephens Center Center

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Stephens
Center

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 19  

EAST & WEST: CONTROL: STOP ALL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 0 1 1 0 1 0 0 1 0 0 1 0 0 0 0 0

7:00 AM 9 23 5 4 44 12 0 75 11 11 18 0 212 0 0 0 0 0
7:15 AM 12 21 3 13 58 17 6 89 10 6 23 2 260 0 0 0 0 0
7:30 AM 8 15 4 27 46 15 4 104 20 5 10 0 258 0 0 0 0 0
7:45 AM 5 21 8 44 58 12 7 56 13 8 15 4 251 0 0 0 0 0
8:00 AM 9 20 5 43 72 8 5 62 11 9 9 1 254 0 0 0 0 0
8:15 AM 5 18 2 19 61 5 7 65 17 8 12 3 222 0 0 0 0 0
8:30 AM 6 16 4 16 42 5 11 63 8 10 11 2 194 0 0 0 0 0
8:45 AM 7 12 4 3 45 11 4 69 11 14 17 2 199 0 0 0 0 0

VOLUMES 61 146 35 169 426 85 44 583 101 71 115 14 1,850 0 0 0 0 0
APPROACH % 25% 60% 14% 25% 63% 13% 6% 80% 14% 36% 58% 7%
APP/DEPART 242 / 204 680 / 598 728 / 787 200 / 261 0
BEGIN PEAK HR
VOLUMES 34 77 20 127 234 52 22 311 54 28 57 7 1,023
APPROACH % 26% 59% 15% 31% 57% 13% 6% 80% 14% 30% 62% 8%
PEAK HR FACTOR 0.910 0.839 0.756 0.742 0.984
APP/DEPART 131 / 106 413 / 316 387 / 458 92 / 143 0

4:00 PM 13 61 9 14 41 15 24 52 9 15 19 3 275 0 0 0 0 0
4:15 PM 4 45 1 15 48 16 24 50 14 12 13 1 243 0 0 0 0 0
4:30 PM 8 53 1 30 45 16 20 33 20 12 8 0 246 0 0 0 0 0
4:45 PM 10 52 5 19 70 12 16 51 13 15 12 0 275 0 0 0 0 0
5:00 PM 3 39 2 19 62 13 19 55 10 16 17 1 256 0 0 0 0 0
5:15 PM 8 40 2 31 50 10 11 56 19 9 14 0 250 0 0 0 1 1
5:30 PM 7 50 1 34 56 14 20 67 12 9 12 0 282 0 0 0 0 0
5:45 PM 17 31 1 13 53 15 13 47 20 17 11 2 240 0 0 0 0 0

VOLUMES 70 371 22 175 425 111 147 411 117 105 106 7 2,067 0 0 0 1 1
APPROACH % 15% 80% 5% 25% 60% 16% 22% 61% 17% 48% 49% 3%
APP/DEPART 463 / 525 711 / 646 675 / 609 218 / 287 0
BEGIN PEAK HR
VOLUMES 28 181 10 103 238 49 66 229 54 49 55 1 1,063
APPROACH % 13% 83% 5% 26% 61% 13% 19% 66% 15% 47% 52% 1%
PEAK HR FACTOR 0.817 0.938 0.881 0.772 0.942
APP/DEPART 219 / 248 390 / 340 349 / 343 105 / 132 0

La Cadena

NORTH SIDE

Stephens WEST SIDE EAST SIDE Stephens

SOUTH SIDE

La Cadena

INTERSECTION TURNING MOVEMENT COUNTS

PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com
Grand Terrace
La Cadena
Stephens

U-TURNS
La Cadena La Cadena Stephens Stephens

AM

7:15 AM

PM

4:45 PM

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 20  

EAST & WEST: CONTROL: STOP ALL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X 1 0 0 1 X 0 1 1 1 X 1 0 0 0 0

7:00 AM 0 8 7 0 15 0 12 44 2 3 0 0 91 0 0 0 0 0
7:15 AM 0 9 8 1 25 0 11 31 5 3 0 0 93 0 0 0 0 0
7:30 AM 0 5 9 1 39 0 7 38 11 12 0 0 122 0 0 0 0 0
7:45 AM 0 9 8 0 36 0 9 43 6 5 0 0 116 0 0 0 0 0
8:00 AM 0 9 6 1 23 0 7 35 4 6 0 1 92 1 0 0 0 1
8:15 AM 0 11 13 0 25 0 10 52 7 4 0 1 123 0 0 0 0 0
8:30 AM 0 8 7 0 32 0 5 34 10 7 0 1 104 0 0 0 0 0
8:45 AM 0 10 4 0 16 0 12 44 9 4 0 1 100 0 0 0 0 0

VOLUMES 0 69 62 3 211 0 73 321 54 44 0 4 842 1 0 0 0 1
APPROACH % 0% 52% 47% 1% 99% 0% 16% 72% 12% 92% 0% 8%
APP/DEPART 132 / 146 214 / 310 448 / 386 48 / 0 0
BEGIN PEAK HR
VOLUMES 0 34 36 2 123 0 33 168 28 27 0 2 454
APPROACH % 0% 48% 51% 2% 98% 0% 14% 73% 12% 93% 0% 7%
PEAK HR FACTOR 0.740 0.781 0.830 0.604 0.923
APP/DEPART 71 / 69 125 / 179 229 / 206 29 / 0 0

4:00 PM 0 16 19 0 19 0 6 53 4 9 0 2 128 0 0 0 0 0
4:15 PM 0 15 20 0 29 0 11 50 5 4 0 1 135 0 0 0 0 0
4:30 PM 0 13 9 0 33 0 8 72 6 6 0 2 149 0 0 0 0 0
4:45 PM 0 18 9 1 24 0 13 59 2 7 0 1 134 0 0 0 0 0
5:00 PM 0 13 13 3 31 0 10 54 8 6 0 3 141 0 0 0 0 0
5:15 PM 0 19 9 3 29 0 16 52 4 2 0 3 137 0 0 0 0 0
5:30 PM 0 8 14 1 25 0 10 61 6 3 0 0 128 0 0 0 0 0
5:45 PM 0 6 7 0 19 0 15 50 2 5 0 3 107 0 0 0 0 0

VOLUMES 0 108 100 8 209 0 89 451 37 42 0 15 1,059 0 0 0 0 0
APPROACH % 0% 52% 48% 4% 96% 0% 15% 78% 6% 74% 0% 26%
APP/DEPART 208 / 212 217 / 288 577 / 559 57 / 0 0
BEGIN PEAK HR
VOLUMES 0 63 40 7 117 0 47 237 20 21 0 9 561
APPROACH % 0% 61% 39% 6% 94% 0% 15% 78% 7% 70% 0% 30%
PEAK HR FACTOR 0.920 0.912 0.884 0.833 0.941
APP/DEPART 103 / 119 124 / 158 304 / 284 30 / 0 0

La Cadena

NORTH SIDE

Highgrove WEST SIDE EAST SIDE Highgrove

SOUTH SIDE

La Cadena

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
La Cadena
Highgrove

U-TURNS
La Cadena La Cadena Highgrove Highgrove

AM

7:30 AM

PM

4:30 PM

Add U-Turns to Left Turns



 
T218

DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 21  

EAST & WEST: CONTROL: STOP N/S
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 0 1 1 0 1 0 0 1 1 0 1 0 0 0 0 0

7:00 AM 12 1 42 3 0 6 0 55 2 1 94 2 218 0 0 0 0 0
7:15 AM 6 0 41 0 2 5 0 66 2 1 117 1 241 0 0 0 0 0
7:30 AM 9 0 33 1 0 7 0 50 5 4 124 1 234 0 0 0 0 0
7:45 AM 13 0 38 0 1 3 1 37 5 4 91 0 193 0 0 0 0 0
8:00 AM 14 0 35 0 0 8 0 35 4 1 86 1 184 0 0 0 0 0
8:15 AM 12 0 38 3 0 4 0 23 4 1 74 1 160 0 0 0 0 0
8:30 AM 15 0 37 2 0 3 1 40 7 0 82 0 187 0 0 0 0 0
8:45 AM 14 0 32 2 0 1 0 37 5 2 79 0 172 0 0 0 0 0

VOLUMES 95 1 296 11 3 37 2 343 34 14 747 6 1,589 0 0 0 0 0
APPROACH % 24% 0% 76% 22% 6% 73% 1% 91% 9% 2% 97% 1%
APP/DEPART 392 / 9 51 / 51 379 / 650 767 / 879 0
BEGIN PEAK HR
VOLUMES 40 1 154 4 3 21 1 208 14 10 426 4 886
APPROACH % 21% 1% 79% 14% 11% 75% 0% 93% 6% 2% 97% 1%
PEAK HR FACTOR 0.886 0.778 0.820 0.853 0.919
APP/DEPART 195 / 6 28 / 27 223 / 366 440 / 487 0

4:00 PM 9 0 75 1 0 6 1 74 9 2 71 0 248 0 0 0 0 0
4:15 PM 13 0 54 3 0 9 0 65 3 2 68 0 217 0 0 0 0 0
4:30 PM 11 0 66 0 0 5 0 68 6 0 79 0 235 0 0 0 0 0
4:45 PM 13 0 60 2 1 6 0 70 8 1 71 0 232 0 0 0 0 0
5:00 PM 13 0 59 0 0 6 0 63 8 1 74 0 224 0 0 0 0 0
5:15 PM 14 0 48 0 0 3 0 69 3 1 82 0 220 0 0 0 0 0
5:30 PM 12 0 46 0 0 8 1 80 2 1 89 0 239 0 0 0 0 0
5:45 PM 16 0 59 2 0 6 0 61 7 1 60 0 212 0 0 0 0 0

VOLUMES 101 0 467 8 1 49 2 550 46 9 594 0 1,827 0 0 0 0 0
APPROACH % 18% 0% 82% 14% 2% 84% 0% 92% 8% 1% 99% 0%
APP/DEPART 568 / 2 58 / 56 598 / 1,025 603 / 744 0
BEGIN PEAK HR
VOLUMES 46 0 255 6 1 26 1 277 26 5 289 0 932
APPROACH % 15% 0% 85% 18% 3% 79% 0% 91% 9% 2% 98% 0%
PEAK HR FACTOR 0.896 0.688 0.905 0.930 0.940
APP/DEPART 301 / 1 33 / 32 304 / 538 294 / 361 0

Highgrove

NORTH SIDE

Center WEST SIDE EAST SIDE Center

SOUTH SIDE

Highgrove

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Highgrove
Center

U-TURNS
Highgrove Highgrove Center Center

AM

7:00 AM

PM

4:00 PM

Add U-Turns to Left Turns



 
T218

DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 22  

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 2 0 1 2 0 1 2 0 1 1 1 0 0 0 0

7:00 AM 29 86 12 3 95 36 32 46 22 8 53 19 441 12 1 1 0 14
7:15 AM 23 70 12 10 151 31 22 49 21 39 64 13 505 6 1 3 0 10
7:30 AM 29 102 10 6 122 18 27 46 17 37 84 17 515 7 0 4 0 11
7:45 AM 28 92 10 15 138 22 13 32 25 15 51 15 456 10 0 1 0 11
8:00 AM 26 69 13 8 106 25 29 40 7 14 43 7 387 12 0 0 0 12
8:15 AM 22 70 11 7 116 21 22 30 12 7 44 7 369 6 4 0 0 10
8:30 AM 18 89 10 8 101 23 23 30 15 15 48 8 388 7 2 1 0 10
8:45 AM 25 79 8 12 103 10 28 28 20 19 44 9 385 6 1 1 0 8

VOLUMES 200 657 86 69 932 186 196 301 139 154 431 95 3,446 66 9 11 0 86
APPROACH % 21% 70% 9% 6% 79% 16% 31% 47% 22% 23% 63% 14%
APP/DEPART 943 / 946 1,187 / 1,291 636 / 447 680 / 762 0
BEGIN PEAK HR
VOLUMES 109 350 44 34 506 107 94 173 85 99 252 64 1,917
APPROACH % 22% 70% 9% 5% 78% 17% 27% 49% 24% 24% 61% 15%
PEAK HR FACTOR 0.892 0.842 0.880 0.752 0.931
APP/DEPART 503 / 501 647 / 725 352 / 249 415 / 442 0

4:00 PM 32 182 12 8 114 16 52 67 22 27 27 9 568 10 1 0 0 11
4:15 PM 30 147 15 12 171 15 43 57 21 32 31 16 590 3 1 2 0 6
4:30 PM 20 156 26 6 172 16 38 66 27 29 42 10 608 4 2 0 0 6
4:45 PM 32 105 17 8 145 18 39 59 21 19 40 12 515 11 1 1 0 13
5:00 PM 23 153 19 11 130 19 49 60 20 18 38 10 550 8 1 1 0 10
5:15 PM 20 120 18 11 139 25 35 50 14 18 41 13 504 7 0 1 0 8
5:30 PM 30 120 12 16 167 19 45 50 20 23 57 8 567 12 4 0 0 16
5:45 PM 16 87 22 13 145 7 31 70 20 16 34 16 477 5 1 0 0 6

VOLUMES 203 1,070 141 85 1,183 135 332 479 165 182 310 94 4,379 60 11 5 0 76
APPROACH % 14% 76% 10% 6% 84% 10% 34% 49% 17% 31% 53% 16%
APP/DEPART 1,414 / 1,502 1,403 / 1,590 976 / 694 586 / 593 0
BEGIN PEAK HR
VOLUMES 114 590 70 34 602 65 172 249 91 107 140 47 2,281
APPROACH % 15% 76% 9% 5% 86% 9% 34% 49% 18% 36% 48% 16%
PEAK HR FACTOR 0.856 0.885 0.908 0.907 0.938
APP/DEPART 774 / 811 701 / 828 512 / 348 294 / 294 0

Iowa

NORTH SIDE

Center WEST SIDE EAST SIDE Center

SOUTH SIDE

Iowa

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Iowa
Center

U-TURNS
Iowa Iowa Center Center

AM

7:00 AM

PM

4:00 PM

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 23  

EAST & WEST: CONTROL: STOP ALL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 0 1 0 0 1 0 0 2 0 0 2 0 0 0 0 0

7:00 AM 5 8 2 4 5 11 10 22 1 2 29 18 117 0 0 0 0 0
7:15 AM 7 8 0 8 20 22 18 23 9 4 49 17 185 0 0 0 0 0
7:30 AM 0 7 0 4 10 20 25 36 19 9 52 8 190 0 0 0 0 0
7:45 AM 3 7 1 4 10 10 8 28 2 1 30 7 111 0 0 0 0 0
8:00 AM 0 9 1 1 9 7 9 19 0 1 22 0 78 0 0 1 0 1
8:15 AM 4 4 2 1 4 9 3 21 2 1 22 3 76 0 0 0 0 0
8:30 AM 0 1 1 3 2 9 4 18 2 1 28 1 70 0 0 0 0 0
8:45 AM 0 3 0 2 7 6 6 18 4 1 33 3 83 0 0 0 0 0

VOLUMES 19 47 7 27 67 94 83 185 39 20 265 57 910 0 0 1 0 1
APPROACH % 26% 64% 10% 14% 36% 50% 27% 60% 13% 6% 77% 17%
APP/DEPART 73 / 186 188 / 126 307 / 219 342 / 379 0
BEGIN PEAK HR
VOLUMES 15 30 3 20 45 63 61 109 31 16 160 50 603
APPROACH % 31% 63% 6% 16% 35% 49% 30% 54% 15% 7% 71% 22%
PEAK HR FACTOR 0.800 0.640 0.628 0.807 0.793
APP/DEPART 48 / 141 128 / 92 201 / 132 226 / 238 0

4:00 PM 0 5 0 4 9 13 15 26 2 1 22 3 100 0 0 0 0 0
4:15 PM 1 7 2 11 15 18 20 40 3 0 24 2 143 0 0 0 0 0
4:30 PM 1 10 3 1 8 12 14 51 2 0 18 9 129 0 0 0 0 0
4:45 PM 0 8 1 4 17 22 21 42 6 3 24 3 151 0 0 0 0 0
5:00 PM 2 13 1 9 6 16 15 41 8 3 19 4 137 0 0 0 0 0
5:15 PM 0 5 2 4 11 16 17 40 2 0 23 3 123 0 0 1 0 1
5:30 PM 4 5 2 2 8 22 27 44 6 1 37 3 161 0 0 0 0 0
5:45 PM 1 4 1 7 10 7 24 44 3 2 21 5 129 0 0 1 0 1

VOLUMES 9 57 12 42 84 126 153 328 32 10 188 32 1,073 0 0 2 0 2
APPROACH % 12% 73% 15% 17% 33% 50% 30% 64% 6% 4% 82% 14%
APP/DEPART 78 / 240 252 / 126 513 / 382 230 / 325 0
BEGIN PEAK HR
VOLUMES 6 31 6 19 42 76 80 167 22 7 103 13 572
APPROACH % 14% 72% 14% 14% 31% 55% 30% 62% 8% 6% 84% 11%
PEAK HR FACTOR 0.672 0.797 0.873 0.750 0.888
APP/DEPART 43 / 123 137 / 71 269 / 192 123 / 186 0

Michigan

NORTH SIDE

Center WEST SIDE EAST SIDE Center

SOUTH SIDE

Michigan

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Michigan
Center

U-TURNS
Michigan Michigan Center Center

AM

7:00 AM

PM

4:45 PM

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC3382
Thu, Apr 21, 22 NORTH & SOUTH: LOCATION #: 24  

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 1 1 1 1 1 1 2 0 1 2 0 0 0 0 0

7:00 AM 5 58 0 3 46 12 7 7 12 5 21 16 192 0 0 0 0 0
7:15 AM 10 80 2 7 61 11 13 9 10 4 27 22 256 0 0 0 0 0
7:30 AM 8 67 3 4 51 17 16 6 8 5 28 20 233 0 0 0 0 0
7:45 AM 5 48 2 11 51 15 16 10 5 7 7 26 203 0 0 0 0 0
8:00 AM 7 41 6 7 66 5 7 7 5 1 4 16 172 0 0 0 0 0
8:15 AM 2 57 3 10 52 13 11 5 5 2 6 8 174 0 0 0 0 0
8:30 AM 2 45 0 7 44 11 12 5 4 2 9 8 149 0 0 0 0 0
8:45 AM 6 43 0 3 58 7 7 1 3 4 14 14 160 0 0 0 0 0

VOLUMES 45 439 16 52 429 91 89 50 52 30 116 130 1,539 0 0 0 0 0
APPROACH % 9% 88% 3% 9% 75% 16% 47% 26% 27% 11% 42% 47%
APP/DEPART 500 / 658 572 / 511 191 / 118 276 / 252 0
BEGIN PEAK HR
VOLUMES 28 253 7 25 209 55 52 32 35 21 83 84 884
APPROACH % 10% 88% 2% 9% 72% 19% 44% 27% 29% 11% 44% 45%
PEAK HR FACTOR 0.783 0.915 0.930 0.887 0.863
APP/DEPART 288 / 389 289 / 265 119 / 64 188 / 166 0

4:00 PM 2 74 6 10 57 14 10 10 3 2 9 15 212 0 0 0 0 0
4:15 PM 4 74 5 13 81 13 18 16 6 3 4 12 249 0 0 0 0 0
4:30 PM 4 89 2 20 90 10 25 15 10 3 9 8 285 0 0 0 0 0
4:45 PM 4 59 5 15 82 15 23 7 6 2 7 7 232 0 0 0 0 0
5:00 PM 1 93 3 11 91 10 17 19 4 4 8 7 268 0 0 0 0 0
5:15 PM 6 73 5 13 66 11 12 21 8 4 8 8 235 0 0 0 0 0
5:30 PM 3 69 3 11 87 23 16 16 8 4 8 9 257 0 0 0 0 0
5:45 PM 1 50 4 8 91 15 22 16 10 1 5 10 233 0 0 0 0 0

VOLUMES 25 581 33 101 645 111 143 120 55 23 58 76 1,971 0 0 0 0 0
APPROACH % 4% 91% 5% 12% 75% 13% 45% 38% 17% 15% 37% 48%
APP/DEPART 639 / 800 857 / 723 318 / 254 157 / 194 0
BEGIN PEAK HR
VOLUMES 13 315 15 59 344 48 83 57 26 12 28 34 1,034
APPROACH % 4% 92% 4% 13% 76% 11% 50% 34% 16% 16% 38% 46%
PEAK HR FACTOR 0.884 0.940 0.830 0.925 0.907
APP/DEPART 343 / 432 451 / 382 166 / 131 74 / 89 0

Mt Vernon

NORTH SIDE

Center WEST SIDE EAST SIDE Center

SOUTH SIDE

Mt Vernon

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Grand Terrace
Mt Vernon
Center

U-TURNS
Mt Vernon Mt Vernon Center Center

AM

7:00 AM

PM

4:15 PM

Add U-Turns to Left Turns
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HCM Signalized Intersection Capacity Analysis Existing Conditions
1: S La Cadena Dr & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 188 209 456 127 210 998
Future Volume (vph) 188 209 456 127 210 998
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 204 227 496 138 228 1085
RTOR Reduction (vph) 0 128 0 101 0 0
Lane Group Flow (vph) 204 99 496 37 228 1085
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 34.1 34.1 20.7 20.7 11.0 35.7
Effective Green, g (s) 34.1 34.1 20.7 20.7 11.0 35.7
Actuated g/C Ratio 0.44 0.44 0.27 0.27 0.14 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 693 657 892 399 223 1538
v/s Ratio Prot c0.13 0.15 c0.14 c0.32
v/s Ratio Perm 0.07 0.02
v/c Ratio 0.29 0.15 0.56 0.09 1.02 0.71
Uniform Delay, d1 14.1 13.1 24.6 21.5 33.4 16.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 1.3 0.2 66.2 1.9
Delay (s) 14.3 13.3 25.9 21.7 99.6 18.7
Level of Service B B C C F B
Approach Delay (s) 13.8 25.0 32.8
Approach LOS B C C

Intersection Summary
HCM 2000 Control Delay 27.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 77.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 47.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



MOVEMENT SUMMARY
Site: 2 [Existing AM Peak Hour (Site Folder: Grand Terrace 

Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 1 2.0 1 2.0 0.032 4.7 LOS A 0.1 2.7 0.50 0.40 0.50 35.3
8 T1 3 2.0 3 2.0 0.032 4.7 LOS A 0.1 2.7 0.50 0.40 0.50 35.2
18 R2 20 2.0 21 2.0 0.032 4.7 LOS A 0.1 2.7 0.50 0.40 0.50 34.1
Approach 24 2.0 26 2.0 0.032 4.7 LOS A 0.1 2.7 0.50 0.40 0.50 34.3

East: Barton Rd

1 L2 35 2.0 37 2.0 0.281 5.1 LOS A 1.5 37.2 0.13 0.04 0.13 35.1
6 T1 337 2.0 359 2.0 0.320 5.1 LOS A 1.7 43.6 0.13 0.04 0.13 33.3
16 R2 395 2.0 420 2.0 0.320 5.5 LOS A 1.7 43.6 0.13 0.04 0.13 33.6
Approach 767 2.0 816 2.0 0.320 5.3 LOS A 1.7 43.6 0.13 0.04 0.13 33.6

North: I-215 SB Ramps

7 L2 228 2.0 243 2.0 0.276 6.4 LOS A 1.2 29.4 0.49 0.42 0.49 32.2
4 T1 27 2.0 29 2.0 0.276 6.4 LOS A 1.2 29.4 0.49 0.42 0.49 32.1
14 R2 65 2.0 69 2.0 0.076 4.7 LOS A 0.3 7.1 0.44 0.34 0.44 34.1
Approach 320 2.0 340 2.0 0.276 6.1 LOS A 1.2 29.4 0.48 0.41 0.48 32.5

West: Barton Rd

5 L2 21 2.0 22 2.0 0.188 5.2 LOS A 0.8 20.1 0.43 0.33 0.43 34.9
2 T1 337 2.0 359 2.0 0.188 5.2 LOS A 0.8 20.1 0.43 0.33 0.43 35.0
12 R2 10 2.0 11 2.0 0.188 5.2 LOS A 0.8 20.1 0.43 0.33 0.43 34.1
Approach 368 2.0 391 2.0 0.188 5.2 LOS A 0.8 20.1 0.43 0.33 0.43 35.0

All 
Vehicles

1479 2.0 1573 2.0 0.320 5.4 LOS A 1.7 43.6 0.29 0.20 0.29 33.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: FEHR AND PEERS | Licence: PLUS / Enterprise | Processed: Tuesday, May 31, 2022 3:33:50 PM
Project: \\FpOC03.fpainc.local\Data_OC\Projects\OC18\0551 Grand Terrace Specific Plan\2022 Updated Study\Analysis\SIDRA\Intersection 2 
Analysis.sip9



HCM 6th Signalized Intersection Summary Existing Conditions
3: I-215 NB Off/I-215 NB On & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 67 518 0 0 727 338 40 4 314 0 0 0
Future Volume (veh/h) 67 518 0 0 727 338 40 4 314 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 71 551 0 0 773 146 43 0 75
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 117 1960 0 0 1282 568 179 0 331
Arrive On Green 0.07 0.58 0.00 0.00 0.38 0.38 0.11 0.00 0.11
Sat Flow, veh/h 1688 3455 0 0 3455 1492 1594 0 2946
Grp Volume(v), veh/h 71 551 0 0 773 146 43 0 75
Grp Sat Flow(s),veh/h/ln 1688 1683 0 0 1683 1492 1594 0 1473
Q Serve(g_s), s 1.6 3.1 0.0 0.0 7.0 2.5 0.9 0.0 0.9
Cycle Q Clear(g_c), s 1.6 3.1 0.0 0.0 7.0 2.5 0.9 0.0 0.9
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 117 1960 0 0 1282 568 179 0 331
V/C Ratio(X) 0.61 0.28 0.00 0.00 0.60 0.26 0.24 0.00 0.23
Avail Cap(c_a), veh/h 1112 3105 0 0 3105 1376 1260 0 2329
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 17.2 4.0 0.0 0.0 9.4 8.1 15.4 0.0 15.3
Incr Delay (d2), s/veh 1.9 0.1 0.0 0.0 0.3 0.2 0.7 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.4 0.0 0.0 1.8 0.6 0.3 0.0 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.0 4.0 0.0 0.0 9.8 8.2 16.1 0.0 15.7
LnGrp LOS B A A A A A B A B
Approach Vol, veh/h 622 919 118
Approach Delay, s/veh 5.7 9.5 15.8
Approach LOS A A B

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 27.9 7.6 20.3 10.1
Change Period (Y+Rc), s 5.8 5.0 5.8 5.8
Max Green Setting (Gmax), s 35.0 25.0 35.0 30.0
Max Q Clear Time (g_c+I1), s 5.1 3.6 9.0 2.9
Green Ext Time (p_c), s 3.1 0.1 5.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 8.6
HCM 6th LOS A

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary Existing Conditions
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 112 414 274 87 537 17 402 90 79 66 65 102
Future Volume (veh/h) 112 414 274 87 537 17 402 90 79 66 65 102
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 133 493 102 104 639 20 479 107 34 79 77 81
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 171 955 424 134 872 27 641 466 387 104 105 110
Arrive On Green 0.10 0.28 0.28 0.08 0.26 0.26 0.19 0.26 0.26 0.06 0.13 0.13
Sat Flow, veh/h 1688 3367 1494 1688 3328 104 3375 1772 1473 1688 779 819
Grp Volume(v), veh/h 133 493 102 104 323 336 479 107 34 79 0 158
Grp Sat Flow(s),veh/h/ln1688 1683 1494 1688 1683 1749 1688 1772 1473 1688 0 1598
Q Serve(g_s), s 4.5 7.2 3.1 3.5 10.2 10.2 7.8 2.8 1.0 2.7 0.0 5.5
Cycle Q Clear(g_c), s 4.5 7.2 3.1 3.5 10.2 10.2 7.8 2.8 1.0 2.7 0.0 5.5
Prop In Lane 1.00 1.00 1.00 0.06 1.00 1.00 1.00 0.51
Lane Grp Cap(c), veh/h 171 955 424 134 441 458 641 466 387 104 0 216
V/C Ratio(X) 0.78 0.52 0.24 0.77 0.73 0.73 0.75 0.23 0.09 0.76 0.00 0.73
Avail Cap(c_a), veh/h 578 2019 896 868 1010 1049 1735 911 757 578 0 548
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 25.6 17.5 16.1 26.3 19.7 19.7 22.3 16.9 16.2 26.9 0.0 24.2
Incr Delay (d2), s/veh 5.6 0.2 0.1 6.9 0.9 0.9 1.3 0.1 0.0 8.0 0.0 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.9 2.5 1.0 1.6 3.6 3.8 3.0 1.0 0.3 1.3 0.0 2.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.2 17.7 16.2 33.2 20.5 20.5 23.6 17.0 16.3 34.9 0.0 26.0
LnGrp LOS C B B C C C C B B C A C
Approach Vol, veh/h 728 763 620 237
Approach Delay, s/veh 20.0 22.3 22.1 29.0
Approach LOS B C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.8 21.4 15.3 12.8 10.1 20.2 7.8 20.2
Change Period (Y+Rc), s* 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s* 30 35.0 * 30 20.0 * 20 35.0 * 20 30.0
Max Q Clear Time (g_c+I1), s5.5 9.2 9.8 7.5 6.5 12.2 4.7 4.8
Green Ext Time (p_c), s 0.2 2.3 1.3 0.4 0.2 2.5 0.1 0.4

Intersection Summary
HCM 6th Ctrl Delay 22.2
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing Conditions
5: Mt Vernon Ave & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 108 302 157 300 349 39 158 435 341 26 243 85
Future Volume (veh/h) 108 302 157 300 349 39 158 435 341 26 243 85
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.97 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1575 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 121 339 109 337 392 35 178 489 229 29 273 56
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 147 928 293 396 1294 115 208 592 276 33 440 89
Arrive On Green 0.09 0.37 0.37 0.14 0.41 0.41 0.13 0.27 0.26 0.02 0.16 0.16
Sat Flow, veh/h 1594 2504 791 2910 3122 277 1594 2209 1028 1594 2776 559
Grp Volume(v), veh/h 121 226 222 337 210 217 178 372 346 29 164 165
Grp Sat Flow(s),veh/h/ln1594 1683 1611 1455 1683 1716 1594 1683 1554 1594 1683 1652
Q Serve(g_s), s 6.7 8.8 9.1 10.2 7.5 7.6 9.8 18.7 18.9 1.6 8.1 8.4
Cycle Q Clear(g_c), s 6.7 8.8 9.1 10.2 7.5 7.6 9.8 18.7 18.9 1.6 8.1 8.4
Prop In Lane 1.00 0.49 1.00 0.16 1.00 0.66 1.00 0.34
Lane Grp Cap(c), veh/h 147 624 597 396 697 711 208 451 417 33 267 262
V/C Ratio(X) 0.82 0.36 0.37 0.85 0.30 0.30 0.86 0.82 0.83 0.87 0.61 0.63
Avail Cap(c_a), veh/h 197 624 597 424 697 711 221 505 466 168 449 441
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 40.1 20.6 20.7 38.0 17.6 17.7 38.3 30.9 31.3 43.9 35.3 35.4
Incr Delay (d2), s/veh 14.0 1.6 1.8 13.4 1.1 1.1 24.2 11.0 12.4 21.6 3.9 4.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.1 3.5 3.5 4.3 3.0 3.1 5.1 8.5 8.2 0.8 3.5 3.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.1 22.2 22.5 51.4 18.8 18.8 62.6 41.9 43.7 65.5 39.1 39.6
LnGrp LOS D C C D B B E D D E D D
Approach Vol, veh/h 569 764 896 358
Approach Delay, s/veh 29.1 33.2 46.7 41.5
Approach LOS C C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s5.9 29.0 12.3 42.8 15.7 19.2 16.3 38.8
Change Period (Y+Rc), s 4.0 4.9 4.0 5.5 4.0 4.9 4.0 5.5
Max Green Setting (Gmax), s9.5 27.0 11.1 24.0 12.5 24.0 13.1 22.0
Max Q Clear Time (g_c+I1), s3.6 20.9 8.7 9.6 11.8 10.4 12.2 11.1
Green Ext Time (p_c), s 0.0 3.1 0.0 3.4 0.0 2.3 0.1 2.9

Intersection Summary
HCM 6th Ctrl Delay 38.1
HCM 6th LOS D



HCM 6th AWSC Existing Conditions
6: Michigan St & Commerce Way/Commerce Way/Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh12.3
Intersection LOS B

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 10 2 411 24 5 569
Future Vol, veh/h 10 2 411 24 5 569
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 12 2 489 29 6 677
Number of Lanes 2 0 1 2 1 2

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 3 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 3 2
Conflicting Approach RightNB WB
Conflicting Lanes Right 3 0 3
HCM Control Delay 10.1 14.5 10.6
HCM LOS B B B

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2WBLn1WBLn2WBLn3
Vol Left, % 100% 0% 0% 0% 0% 100% 96% 0%
Vol Thru, % 0% 0% 0% 100% 62% 0% 4% 100%
Vol Right, % 0% 100% 100% 0% 38% 0% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 5 285 285 7 5 206 214 16
LT Vol 5 0 0 0 0 206 206 0
Through Vol 0 0 0 7 3 0 8 16
RT Vol 0 285 285 0 2 0 0 0
Lane Flow Rate 6 339 339 8 6 245 254 19
Geometry Grp 7 7 7 8 8 8 8 8
Degree of Util (X) 0.011 0.497 0.334 0.016 0.012 0.449 0.466 0.023
Departure Headway (Hd) 6.481 5.282 3.549 7.308 7.04 6.614 6.595 4.365
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 549 677 996 491 509 548 549 825
Service Time 4.263 3.063 1.33 5.04 4.773 4.314 4.295 2.065
HCM Lane V/C Ratio 0.011 0.501 0.34 0.016 0.012 0.447 0.463 0.023
HCM Control Delay 9.3 13.2 8.1 10.2 9.9 14.6 14.9 7.2
HCM Lane LOS A B A B A B B A
HCM 95th-tile Q 0 2.8 1.5 0 0 2.3 2.5 0.1



HCM 6th AWSC Existing Conditions
7: Michigan St & De Berry St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh36.3
Intersection LOS E

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 2 2 48 2 190 3 376 30 59 365 6
Future Vol, veh/h 10 2 2 48 2 190 3 376 30 59 365 6
Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 12 2 2 59 2 235 4 464 37 73 451 7
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 11.9 14.4 33.7 51.7
HCM LOS B B D F

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 1% 0% 83% 0% 96% 0% 14% 0%
Vol Thru, % 99% 0% 17% 0% 4% 0% 86% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 379 30 12 2 50 190 424 6
LT Vol 3 0 10 0 48 0 59 0
Through Vol 376 0 2 0 2 0 365 0
RT Vol 0 30 0 2 0 190 0 6
Lane Flow Rate 468 37 15 2 62 235 523 7
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.849 0.06 0.037 0.005 0.138 0.446 0.951 0.012
Departure Headway (Hd) 6.535 5.817 8.952 7.792 8.057 6.844 6.543 5.76
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 557 618 399 458 445 525 555 624
Service Time 4.25 3.532 6.722 5.56 5.802 4.588 4.258 3.474
HCM Lane V/C Ratio 0.84 0.06 0.038 0.004 0.139 0.448 0.942 0.011
HCM Control Delay 35.7 8.9 12.1 10.6 12.1 15 52.3 8.5
HCM Lane LOS E A B B B B F A
HCM 95th-tile Q 9 0.2 0.1 0 0.5 2.3 12.4 0



HCM 6th Signalized Intersection Summary Existing Conditions
8: Mt Vernon Ave & De Berry St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 53 28 12 30 59 117 34 770 35 127 590 39
Future Volume (veh/h) 53 28 12 30 59 117 34 770 35 127 590 39
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.96 0.94 0.95 0.94 0.99 0.97 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 58 31 3 33 65 53 37 846 36 140 648 40
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 404 474 46 475 262 214 366 1232 52 342 1360 84
Arrive On Green 0.30 0.30 0.30 0.30 0.30 0.30 0.03 0.38 0.38 0.08 0.42 0.42
Sat Flow, veh/h 1155 1579 153 1235 874 712 1594 3285 140 1594 3209 198
Grp Volume(v), veh/h 58 0 34 33 0 118 37 433 449 140 340 348
Grp Sat Flow(s),veh/h/ln1155 0 1732 1235 0 1586 1594 1683 1742 1594 1683 1724
Q Serve(g_s), s 2.4 0.0 0.8 1.2 0.0 3.3 0.8 12.8 12.8 3.1 8.6 8.6
Cycle Q Clear(g_c), s 5.7 0.0 0.8 2.0 0.0 3.3 0.8 12.8 12.8 3.1 8.6 8.6
Prop In Lane 1.00 0.09 1.00 0.45 1.00 0.08 1.00 0.11
Lane Grp Cap(c), veh/h 404 0 520 475 0 476 366 631 653 342 713 730
V/C Ratio(X) 0.14 0.00 0.07 0.07 0.00 0.25 0.10 0.69 0.69 0.41 0.48 0.48
Avail Cap(c_a), veh/h 545 0 732 627 0 670 735 996 1031 903 996 1020
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.8 0.0 14.8 15.5 0.0 15.6 11.0 15.6 15.6 11.3 12.3 12.3
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.1 0.0 1.9 1.8 0.3 0.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 0.0 0.3 0.3 0.0 1.1 0.2 4.4 4.5 0.9 2.7 2.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.9 0.0 14.8 15.5 0.0 15.7 11.0 17.5 17.4 11.6 13.0 13.0
LnGrp LOS B A B B A B B B B B B B
Approach Vol, veh/h 92 151 919 828
Approach Delay, s/veh 16.7 15.7 17.2 12.8
Approach LOS B B B B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s9.2 27.2 22.8 6.3 30.1 22.8
Change Period (Y+Rc), s 4.5 5.0 5.0 4.5 5.0 5.0
Max Green Setting (Gmax), s25.5 35.0 25.0 15.5 35.0 25.0
Max Q Clear Time (g_c+I1), s5.1 14.8 7.7 2.8 10.6 5.3
Green Ext Time (p_c), s 0.2 7.4 0.2 0.0 5.9 0.4

Intersection Summary
HCM 6th Ctrl Delay 15.2
HCM 6th LOS B



HCM 6th AWSC Existing Conditions
9: Michigan St & Van Buren St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 20
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 2 5 87 14 70 6 306 21 45 287 51
Future Vol, veh/h 11 2 5 87 14 70 6 306 21 45 287 51
Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 15 3 7 116 19 93 8 408 28 60 383 68
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 10.5 13.5 19.4 23.8
HCM LOS B B C C

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 2% 61% 51% 12%
Vol Thru, % 92% 11% 8% 75%
Vol Right, % 6% 28% 41% 13%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 333 18 171 383
LT Vol 6 11 87 45
Through Vol 306 2 14 287
RT Vol 21 5 70 51
Lane Flow Rate 444 24 228 511
Geometry Grp 1 1 1 1
Degree of Util (X) 0.677 0.048 0.397 0.763
Departure Headway (Hd) 5.487 7.131 6.266 5.377
Convergence, Y/N Yes Yes Yes Yes
Cap 653 505 570 669
Service Time 3.556 5.131 4.347 3.444
HCM Lane V/C Ratio 0.68 0.048 0.4 0.764
HCM Control Delay 19.4 10.5 13.5 23.8
HCM Lane LOS C B B C
HCM 95th-tile Q 5.2 0.2 1.9 7.1



HCM 6th Signalized Intersection Summary Existing Conditions
10: S Iowa Ave & I-215 SB Off Ramp AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 22 471 0 485 410 0
Future Volume (veh/h) 22 471 0 485 410 0
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 0 1772 1772 0
Adj Flow Rate, veh/h 27 434 0 584 494 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 2 2 0 2 2 0
Cap, veh/h 572 539 0 900 900 0
Arrive On Green 0.36 0.36 0.00 0.51 0.51 0.00
Sat Flow, veh/h 1594 1502 0 1772 1772 0
Grp Volume(v), veh/h 27 434 0 584 494 0
Grp Sat Flow(s),veh/h/ln1594 1502 0 1772 1772 0
Q Serve(g_s), s 0.7 15.6 0.0 14.5 11.4 0.0
Cycle Q Clear(g_c), s 0.7 15.6 0.0 14.5 11.4 0.0
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 572 539 0 900 900 0
V/C Ratio(X) 0.05 0.81 0.00 0.65 0.55 0.00
Avail Cap(c_a), veh/h 744 701 0 900 900 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.22 1.00 0.00
Uniform Delay (d), s/veh 12.6 17.4 0.0 10.8 10.1 0.0
Incr Delay (d2), s/veh 0.1 7.5 0.0 0.8 2.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 5.9 0.0 4.4 3.9 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 12.6 24.9 0.0 11.6 12.5 0.0
LnGrp LOS B C A B B A
Approach Vol, veh/h 461 584 494
Approach Delay, s/veh 24.2 11.6 12.5
Approach LOS C B B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 34.5 25.5 34.5
Change Period (Y+Rc), s 6.0 5.5 6.0
Max Green Setting (Gmax), s 22.0 26.5 22.0
Max Q Clear Time (g_c+I1), s 16.5 17.6 13.4
Green Ext Time (p_c), s 1.2 2.4 1.3

Intersection Summary
HCM 6th Ctrl Delay 15.7
HCM 6th LOS B



HCM 6th Signalized Intersection Summary Existing Conditions
11: S Iowa Ave & I-215 NB Ramps AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 253 490 16 232 73 808
Future Volume (veh/h) 253 490 16 232 73 808
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 298 576 19 53 86 380
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 319 827 79 221 638 601
Arrive On Green 0.20 0.47 0.19 0.17 0.40 0.40
Sat Flow, veh/h 1594 1772 413 1152 1594 1502
Grp Volume(v), veh/h 298 576 0 72 86 380
Grp Sat Flow(s),veh/h/ln1594 1772 0 1565 1594 1502
Q Serve(g_s), s 11.0 15.4 0.0 2.4 2.1 12.2
Cycle Q Clear(g_c), s 11.0 15.4 0.0 2.4 2.1 12.2
Prop In Lane 1.00 0.74 1.00 1.00
Lane Grp Cap(c), veh/h 319 827 0 300 638 601
V/C Ratio(X) 0.93 0.70 0.00 0.24 0.13 0.63
Avail Cap(c_a), veh/h 319 827 0 300 638 601
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.65 0.65
Uniform Delay (d), s/veh 23.6 12.6 0.0 21.0 11.4 14.5
Incr Delay (d2), s/veh 36.2 4.8 0.0 0.5 0.3 3.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.8 5.6 0.0 0.9 0.7 10.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.9 17.5 0.0 21.5 11.7 17.7
LnGrp LOS E B A C B B
Approach Vol, veh/h 874 72 466
Approach Delay, s/veh 31.9 21.5 16.6
Approach LOS C C B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 32.0 28.0 16.0 16.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 26.0 22.0 10.0 10.0
Max Q Clear Time (g_c+I1), s 17.4 14.2 13.0 4.4
Green Ext Time (p_c), s 2.6 1.0 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 26.3
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC Existing Conditions
12: Michigan St & Pico St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh22.8
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 26 4 8 48 5 43 6 260 15 13 358 14
Future Vol, veh/h 26 4 8 48 5 43 6 260 15 13 358 14
Peak Hour Factor 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 39 6 12 73 8 65 9 394 23 20 542 21
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 10.9 11.8 17.7 30.4
HCM LOS B B C D

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 2% 68% 50% 3%
Vol Thru, % 93% 11% 5% 93%
Vol Right, % 5% 21% 45% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 281 38 96 385
LT Vol 6 26 48 13
Through Vol 260 4 5 358
RT Vol 15 8 43 14
Lane Flow Rate 426 58 145 583
Geometry Grp 1 1 1 1
Degree of Util (X) 0.641 0.111 0.26 0.847
Departure Headway (Hd) 5.421 6.91 6.443 5.229
Convergence, Y/N Yes Yes Yes Yes
Cap 664 515 554 688
Service Time 3.479 5.008 4.526 3.282
HCM Lane V/C Ratio 0.642 0.113 0.262 0.847
HCM Control Delay 17.7 10.9 11.8 30.4
HCM Lane LOS C B B D
HCM 95th-tile Q 4.6 0.4 1 9.6



HCM 6th Signalized Intersection Summary Existing Conditions
13: Iowa Ave & Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 123 262 454 86 206 622
Future Volume (veh/h) 123 262 454 86 206 622
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 146 312 540 0 245 740
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 398 375 626 294 1078
Arrive On Green 0.25 0.25 0.35 0.00 0.18 0.61
Sat Flow, veh/h 1594 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 146 312 540 0 245 740
Grp Sat Flow(s),veh/h/ln1594 1502 1772 1502 1594 1772
Q Serve(g_s), s 4.8 12.5 18.0 0.0 9.4 17.8
Cycle Q Clear(g_c), s 4.8 12.5 18.0 0.0 9.4 17.8
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 398 375 626 294 1078
V/C Ratio(X) 0.37 0.83 0.86 0.83 0.69
Avail Cap(c_a), veh/h 766 722 712 766 1078
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 19.7 22.6 19.1 0.0 24.9 8.3
Incr Delay (d2), s/veh 0.6 4.9 11.3 0.0 4.9 2.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.7 4.4 8.1 0.0 3.5 4.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.2 27.4 30.4 0.0 29.9 10.7
LnGrp LOS C C C C B
Approach Vol, veh/h 458 540 A 985
Approach Delay, s/veh 25.1 30.4 15.5
Approach LOS C C B

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s16.2 26.9 43.1 20.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s30.5 25.5 25.5 30.5
Max Q Clear Time (g_c+I1), s11.4 20.0 19.8 14.5
Green Ext Time (p_c), s 0.5 2.4 3.4 1.3

Intersection Summary
HCM 6th Ctrl Delay 21.8
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th TWSC Existing Conditions
14: W Main St & Taylor Ave AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 4 272 385 1 2 3
Future Vol, veh/h 4 272 385 1 2 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 60 60 60 60 60 60
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 7 453 642 2 3 5

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 644 0 - 0 1110 643
          Stage 1 - - - - 643 -
          Stage 2 - - - - 467 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 941 - - - 232 473
          Stage 1 - - - - 523 -
          Stage 2 - - - - 631 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 941 - - - 230 473
Mov Cap-2 Maneuver - - - - 230 -
          Stage 1 - - - - 518 -
          Stage 2 - - - - 631 -

Approach EB WB SB
HCM Control Delay, s 0.1 0 16.1
HCM LOS C

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 941 - - - 332
HCM Lane V/C Ratio 0.007 - - - 0.025
HCM Control Delay (s) 8.9 0 - - 16.1
HCM Lane LOS A A - - C
HCM 95th %tile Q(veh) 0 - - - 0.1



HCM 6th TWSC Existing Conditions
15: Sanrive Ave/Titan Way & W Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 1.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 24 239 11 13 344 17 16 1 4 5 1 26
Future Vol, veh/h 24 239 11 13 344 17 16 1 4 5 1 26
Conflicting Peds, #/hr 40 0 40 40 0 40 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 120 - - 125 - 0 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 74 74 74 74 74 74 74 74 74 74 74 74
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 32 323 15 18 465 23 22 1 5 7 1 35

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 528 0 0 378 0 0 966 999 371 939 983 505
          Stage 1 - - - - - - 435 435 - 541 541 -
          Stage 2 - - - - - - 531 564 - 398 442 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1039 - - 1180 - - 234 243 675 244 249 567
          Stage 1 - - - - - - 600 580 - 525 521 -
          Stage 2 - - - - - - 532 508 - 628 576 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 999 - - 1135 - - 202 214 649 223 219 545
Mov Cap-2 Maneuver - - - - - - 202 214 - 223 219 -
          Stage 1 - - - - - - 559 540 - 489 493 -
          Stage 2 - - - - - - 488 481 - 601 536 -

Approach EB WB NB SB
HCM Control Delay, s 0.8 0.3 22.6 14.4
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 233 999 - - 1135 - - 428
HCM Lane V/C Ratio 0.122 0.032 - - 0.015 - - 0.101
HCM Control Delay (s) 22.6 8.7 - - 8.2 - - 14.4
HCM Lane LOS C A - - A - - B
HCM 95th %tile Q(veh) 0.4 0.1 - - 0 - - 0.3



HCM 6th Signalized Intersection Summary Existing Conditions
16: W Main St & HS Driveway AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 86 162 351 7 212 95
Future Volume (veh/h) 86 162 351 7 212 95
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.93 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 141 266 575 6 348 51
Peak Hour Factor 0.61 0.61 0.61 0.61 0.61 0.61
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 306 973 953 395 431 406
Arrive On Green 0.19 0.55 0.28 0.28 0.27 0.27
Sat Flow, veh/h 1594 1772 3455 1396 1594 1502
Grp Volume(v), veh/h 141 266 575 6 348 51
Grp Sat Flow(s),veh/h/ln 1594 1772 1683 1396 1594 1502
Q Serve(g_s), s 4.3 4.4 8.2 0.2 11.3 1.4
Cycle Q Clear(g_c), s 4.3 4.4 8.2 0.2 11.3 1.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 306 973 953 395 431 406
V/C Ratio(X) 0.46 0.27 0.60 0.02 0.81 0.13
Avail Cap(c_a), veh/h 745 1266 2406 997 1306 1230
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 19.9 6.6 17.2 14.3 18.9 15.3
Incr Delay (d2), s/veh 0.4 0.2 0.6 0.0 4.3 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.5 1.3 2.7 0.0 4.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.3 6.8 17.8 14.3 23.2 15.4
LnGrp LOS C A B B C B
Approach Vol, veh/h 407 581 399
Approach Delay, s/veh 11.5 17.8 22.2
Approach LOS B B C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 35.8 19.6 14.7 21.1
Change Period (Y+Rc), s 5.4 4.6 4.1 5.4
Max Green Setting (Gmax), s 39.6 45.4 25.9 39.6
Max Q Clear Time (g_c+I1), s 6.4 13.3 6.3 10.2
Green Ext Time (p_c), s 1.7 1.7 0.2 3.9

Intersection Summary
HCM 6th Ctrl Delay 17.2
HCM 6th LOS B



HCM 6th Signalized Intersection Summary Existing Conditions
17: Michigan St & W Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 118 228 28 7 264 19 58 118 46 10 72 323
Future Volume (veh/h) 118 228 28 7 264 19 58 118 46 10 72 323
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.92 1.00 0.90 1.00 0.92 1.00 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 184 356 19 11 412 28 91 184 61 16 112 352
Peak Hour Factor 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 221 450 351 265 458 31 194 430 142 65 101 319
Arrive On Green 0.14 0.25 0.25 0.17 0.28 0.27 0.12 0.35 0.35 0.04 0.28 0.27
Sat Flow, veh/h 1594 1772 1383 1594 1628 111 1594 1244 412 1594 359 1129
Grp Volume(v), veh/h 184 356 19 11 0 440 91 0 245 16 0 464
Grp Sat Flow(s),veh/h/ln1594 1772 1383 1594 0 1738 1594 0 1657 1594 0 1488
Q Serve(g_s), s 10.4 17.3 0.7 0.5 0.0 22.4 4.9 0.0 10.5 0.9 0.0 26.0
Cycle Q Clear(g_c), s 10.4 17.3 0.7 0.5 0.0 22.4 4.9 0.0 10.5 0.9 0.0 26.0
Prop In Lane 1.00 1.00 1.00 0.06 1.00 0.25 1.00 0.76
Lane Grp Cap(c), veh/h 221 450 351 265 0 489 194 0 572 65 0 420
V/C Ratio(X) 0.83 0.79 0.05 0.04 0.00 0.90 0.47 0.00 0.43 0.25 0.00 1.10
Avail Cap(c_a), veh/h 273 500 390 273 0 491 277 0 572 277 0 420
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 38.6 32.1 12.0 32.2 0.0 31.9 37.7 0.0 23.1 42.8 0.0 33.5
Incr Delay (d2), s/veh 13.6 8.4 0.1 0.0 0.0 19.8 0.7 0.0 2.3 0.7 0.0 75.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.8 8.3 0.3 0.2 0.0 11.6 1.9 0.0 4.4 0.4 0.0 17.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 52.2 40.5 12.1 32.3 0.0 51.7 38.3 0.0 25.4 43.6 0.0 108.9
LnGrp LOS D D B C A D D A C D A F
Approach Vol, veh/h 559 451 336 480
Approach Delay, s/veh 43.4 51.2 28.9 106.7
Approach LOS D D C F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s19.5 27.4 15.2 30.0 17.0 29.9 7.7 37.5
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s15.9 24.6 16.5 24.9 15.9 24.6 16.3 * 25
Max Q Clear Time (g_c+I1), s2.5 19.3 6.9 28.0 12.4 24.4 2.9 12.5
Green Ext Time (p_c), s 0.0 1.3 0.0 0.0 0.1 0.1 0.0 1.2

Intersection Summary
HCM 6th Ctrl Delay 59.3
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing Conditions
18: Stephens Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 137 55 341 173 5 73 2 80 8 8 2
Future Volume (veh/h) 0 137 55 341 173 5 73 2 80 8 8 2
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.97 0.98 0.96 0.99 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No Yes
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1520 1520 1520
Adj Flow Rate, veh/h 0 154 13 383 194 4 82 2 53 9 9 1
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 0 293 238 496 251 592 210 11 61 159 95 8
Arrive On Green 0.00 0.17 0.17 0.44 0.44 0.41 0.11 0.11 0.13 0.11 0.11 0.13
Sat Flow, veh/h 0 1772 1443 1138 577 1460 781 96 553 400 841 69
Grp Volume(v), veh/h 0 154 13 577 0 4 137 0 0 19 0 0
Grp Sat Flow(s),veh/h/ln 0 1772 1443 1715 0 1460 1430 0 0 1310 0 0
Q Serve(g_s), s 0.0 3.7 0.4 13.3 0.0 0.1 3.8 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 3.7 0.4 13.3 0.0 0.1 4.4 0.0 0.0 0.6 0.0 0.0
Prop In Lane 0.00 1.00 0.66 1.00 0.60 0.39 0.47 0.05
Lane Grp Cap(c), veh/h 0 293 238 747 0 592 282 0 0 262 0 0
V/C Ratio(X) 0.00 0.53 0.05 0.77 0.00 0.01 0.49 0.00 0.00 0.07 0.00 0.00
Avail Cap(c_a), veh/h 0 1372 1117 1328 0 1087 567 0 0 503 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 17.7 16.3 11.2 0.0 8.2 20.1 0.0 0.0 18.5 0.0 0.0
Incr Delay (d2), s/veh 0.0 1.5 0.1 1.7 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 1.4 0.1 3.8 0.0 0.0 1.4 0.0 0.0 0.2 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 19.2 16.4 12.9 0.0 8.2 20.6 0.0 0.0 18.6 0.0 0.0
LnGrp LOS A B B B A A C A A B A A
Approach Vol, veh/h 167 581 137 19
Approach Delay, s/veh 19.0 12.9 20.6 18.6
Approach LOS B B C B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 11.7 10.5 24.3 10.5
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 34.6 * 15 34.6 * 15
Max Q Clear Time (g_c+I1), s 5.7 2.6 15.3 6.4
Green Ext Time (p_c), s 0.8 0.0 3.5 0.3

Intersection Summary
HCM 6th Ctrl Delay 15.3
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Existing Conditions
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh19.6
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 22 311 54 28 57 7 34 77 20 127 234 52
Future Vol, veh/h 22 311 54 28 57 7 34 77 20 127 234 52
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 22 317 55 29 58 7 35 79 20 130 239 53
Number of Lanes 0 1 0 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 1 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 1
HCM Control Delay 23.2 11.4 11.6 20.5
HCM LOS C B B C

Lane NBLn1 NBLn2 EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 31% 0% 6% 33% 0% 35% 0%
Vol Thru, % 69% 0% 80% 67% 0% 65% 0%
Vol Right, % 0% 100% 14% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 111 20 387 85 7 361 52
LT Vol 34 0 22 28 0 127 0
Through Vol 77 0 311 57 0 234 0
RT Vol 0 20 54 0 7 0 52
Lane Flow Rate 113 20 395 87 7 368 53
Geometry Grp 7 7 6 7 7 7 7
Degree of Util (X) 0.227 0.036 0.7 0.177 0.013 0.675 0.084
Departure Headway (Hd) 7.223 6.347 6.38 7.351 6.466 6.592 5.701
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 500 567 561 491 556 545 622
Service Time 4.929 4.053 4.466 5.059 4.174 4.381 3.489
HCM Lane V/C Ratio 0.226 0.035 0.704 0.177 0.013 0.675 0.085
HCM Control Delay 12 9.3 23.2 11.6 9.3 22.1 9
HCM Lane LOS B A C B A C A
HCM 95th-tile Q 0.9 0.1 5.5 0.6 0 5.1 0.3



HCM 6th AWSC Existing Conditions
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 9.2
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 33 168 28 27 0 2 0 34 36 2 123 0
Future Vol, veh/h 33 168 28 27 0 2 0 34 36 2 123 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 36 183 30 29 0 2 0 37 39 2 134 0
Number of Lanes 0 1 1 1 0 1 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 9.8 8.7 8 8.8
HCM LOS A A A A

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 0% 16% 0% 100% 0% 2%
Vol Thru, % 49% 84% 0% 0% 0% 98%
Vol Right, % 51% 0% 100% 0% 100% 0%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 70 201 28 27 2 125
LT Vol 0 33 0 27 0 2
Through Vol 34 168 0 0 0 123
RT Vol 36 0 28 0 2 0
Lane Flow Rate 76 218 30 29 2 136
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.095 0.313 0.037 0.047 0.003 0.179
Departure Headway (Hd) 4.506 5.151 4.365 5.785 4.576 4.739
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 794 697 819 618 779 757
Service Time 2.54 2.886 2.099 3.53 2.319 2.767
HCM Lane V/C Ratio 0.096 0.313 0.037 0.047 0.003 0.18
HCM Control Delay 8 10.2 7.3 8.8 7.3 8.8
HCM Lane LOS A B A A A A
HCM 95th-tile Q 0.3 1.3 0.1 0.1 0 0.6



HCM 6th TWSC Existing Conditions
21: Highgrove Pl & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 3.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 208 16 10 454 4 44 1 161 4 3 21
Future Vol, veh/h 1 208 16 10 454 4 44 1 161 4 3 21
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Free - - None - - Stop - - None
Storage Length - - 100 - - - - - 115 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 226 17 11 493 4 48 1 175 4 3 23

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 497 0 - 226 0 0 758 747 226 746 745 495
          Stage 1 - - - - - - 228 228 - 517 517 -
          Stage 2 - - - - - - 530 519 - 229 228 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1067 - 0 1342 - - 324 341 813 330 342 575
          Stage 1 - - 0 - - - 775 715 - 541 534 -
          Stage 2 - - 0 - - - 533 533 - 774 715 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1067 - - 1342 - - 306 337 813 256 338 575
Mov Cap-2 Maneuver - - - - - - 306 337 - 256 338 -
          Stage 1 - - - - - - 774 714 - 540 528 -
          Stage 2 - - - - - - 503 527 - 606 714 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.2 12.4 13.4
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBL WBT WBR SBLn1
Capacity (veh/h) 307 813 1067 - 1342 - - 459
HCM Lane V/C Ratio 0.159 0.215 0.001 - 0.008 - - 0.066
HCM Control Delay (s) 18.9 10.6 8.4 0 7.7 0 - 13.4
HCM Lane LOS C B A A A A - B
HCM 95th %tile Q(veh) 0.6 0.8 0 - 0 - - 0.2



HCM 6th Signalized Intersection Summary Existing Conditions
22: Iowa Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 94 173 85 99 252 64 109 350 44 34 506 107
Future Volume (veh/h) 94 173 85 99 252 64 109 350 44 34 506 107
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 101 186 38 106 271 15 117 376 41 37 544 101
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 234 408 81 348 387 321 181 1024 111 101 803 148
Arrive On Green 0.15 0.15 0.15 0.22 0.22 0.22 0.11 0.33 0.31 0.06 0.28 0.26
Sat Flow, veh/h 1594 2783 555 1594 1772 1470 1594 3057 331 1594 2820 521
Grp Volume(v), veh/h 101 111 113 106 271 15 117 206 211 37 324 321
Grp Sat Flow(s),veh/h/ln 1594 1683 1655 1594 1772 1470 1594 1683 1705 1594 1683 1658
Q Serve(g_s), s 4.0 4.2 4.3 3.9 9.8 0.6 4.9 6.4 6.5 1.5 11.8 12.0
Cycle Q Clear(g_c), s 4.0 4.2 4.3 3.9 9.8 0.6 4.9 6.4 6.5 1.5 11.8 12.0
Prop In Lane 1.00 0.34 1.00 1.00 1.00 0.19 1.00 0.31
Lane Grp Cap(c), veh/h 234 247 243 348 387 321 181 564 571 101 479 472
V/C Ratio(X) 0.43 0.45 0.47 0.30 0.70 0.05 0.65 0.37 0.37 0.37 0.68 0.68
Avail Cap(c_a), veh/h 598 632 621 598 665 552 359 875 886 359 875 861
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.9 27.0 27.1 22.7 25.0 21.4 29.4 17.5 17.6 31.1 21.9 22.2
Incr Delay (d2), s/veh 1.3 1.3 1.4 0.5 2.3 0.1 1.5 0.4 0.4 0.8 1.7 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.5 1.6 1.7 1.4 4.0 0.2 1.8 2.2 2.3 0.6 4.3 4.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.2 28.3 28.5 23.1 27.3 21.4 30.8 17.9 18.0 31.9 23.6 24.0
LnGrp LOS C C C C C C C B B C C C
Approach Vol, veh/h 325 392 534 682
Approach Delay, s/veh 28.3 25.9 20.8 24.2
Approach LOS C C C C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 8.8 27.2 14.2 12.3 23.7 19.1
Change Period (Y+Rc), s * 4.2 5.8 5.4 * 4.2 5.8 5.4
Max Green Setting (Gmax), s * 16 34.2 24.6 * 16 34.2 24.6
Max Q Clear Time (g_c+I1), s 3.5 8.5 6.3 6.9 14.0 11.8
Green Ext Time (p_c), s 0.0 2.2 1.3 0.0 3.5 1.5

Intersection Summary
HCM 6th Ctrl Delay 24.3
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Existing Conditions
23: Michigan St & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 9.5
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 61 109 31 16 160 50 15 30 3 20 45 63
Future Vol, veh/h 61 109 31 16 160 50 15 30 3 20 45 63
Peak Hour Factor 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 77 138 39 20 203 63 19 38 4 25 57 80
Number of Lanes 0 2 0 0 2 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 9.6 9.5 9.6 9.3
HCM LOS A A A A

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 33% 0% 53% 0% 17% 0% 31% 0%
Vol Thru, % 67% 0% 47% 64% 83% 62% 69% 0%
Vol Right, % 0% 100% 0% 36% 0% 38% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 45 3 116 86 96 130 65 63
LT Vol 15 0 61 0 16 0 20 0
Through Vol 30 0 55 55 80 80 45 0
RT Vol 0 3 0 31 0 50 0 63
Lane Flow Rate 57 4 146 108 122 165 82 80
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.1 0.006 0.232 0.156 0.186 0.235 0.139 0.116
Departure Headway (Hd) 6.338 5.46 5.708 5.186 5.501 5.146 6.078 5.215
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 569 659 623 684 646 691 584 679
Service Time 4.038 3.16 3.495 2.973 3.286 2.931 3.873 3.009
HCM Lane V/C Ratio 0.1 0.006 0.234 0.158 0.189 0.239 0.14 0.118
HCM Control Delay 9.7 8.2 10.2 8.9 9.6 9.5 9.9 8.7
HCM Lane LOS A A B A A A A A
HCM 95th-tile Q 0.3 0 0.9 0.6 0.7 0.9 0.5 0.4



HCM 6th Signalized Intersection Summary Existing Conditions
24: Mt Vernon Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 52 32 35 21 83 84 28 253 7 25 209 55
Future Volume (veh/h) 52 32 35 21 83 84 28 253 7 25 209 55
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.95 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 1772 1772 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 60 37 11 24 97 19 33 294 3 29 243 43
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 70 299 84 28 260 49 38 498 414 36 796 138
Arrive On Green 0.04 0.12 0.12 0.02 0.09 0.08 0.02 0.28 0.28 0.02 0.28 0.28
Sat Flow, veh/h 1688 2574 726 1594 2799 530 1594 1772 1473 1688 2857 497
Grp Volume(v), veh/h 60 23 25 24 57 59 33 294 3 29 141 145
Grp Sat Flow(s),veh/h/ln1688 1683 1616 1594 1683 1645 1594 1772 1473 1688 1683 1671
Q Serve(g_s), s 1.2 0.4 0.5 0.5 1.1 1.2 0.7 4.9 0.1 0.6 2.3 2.4
Cycle Q Clear(g_c), s 1.2 0.4 0.5 0.5 1.1 1.2 0.7 4.9 0.1 0.6 2.3 2.4
Prop In Lane 1.00 0.45 1.00 0.32 1.00 1.00 1.00 0.30
Lane Grp Cap(c), veh/h 70 196 188 28 156 153 38 498 414 36 469 465
V/C Ratio(X) 0.86 0.12 0.13 0.84 0.36 0.39 0.88 0.59 0.01 0.81 0.30 0.31
Avail Cap(c_a), veh/h 736 1223 1174 695 1223 1196 695 2060 1713 736 1957 1943
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 16.4 13.6 13.6 16.8 14.7 14.8 16.7 10.7 8.9 16.8 9.8 9.8
Incr Delay (d2), s/veh 11.0 0.3 0.3 20.9 1.4 1.6 20.2 1.6 0.0 15.1 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 0.1 0.1 0.3 0.4 0.4 0.4 1.4 0.0 0.3 0.6 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.4 13.9 14.0 37.8 16.1 16.4 36.9 12.3 8.9 31.8 10.3 10.3
LnGrp LOS C B B D B B D B A C B B
Approach Vol, veh/h 108 140 330 315
Approach Delay, s/veh 21.4 19.9 14.7 12.3
Approach LOS C B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s4.7 9.4 4.9 15.4 5.5 8.6 4.8 15.5
Change Period (Y+Rc), s 4.1 5.4 4.1 5.8 4.1 5.4 4.1 5.8
Max Green Setting (Gmax), s15.0 25.0 15.0 40.0 15.0 25.0 15.0 40.0
Max Q Clear Time (g_c+I1), s2.5 2.5 2.7 4.4 3.2 3.2 2.6 6.9
Green Ext Time (p_c), s 0.0 0.2 0.0 2.3 0.0 0.5 0.0 2.4

Intersection Summary
HCM 6th Ctrl Delay 15.5
HCM 6th LOS B



HCM Signalized Intersection Capacity Analysis Existing Conditions
1: S La Cadena Dr & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 232 258 721 142 323 1012
Future Volume (vph) 232 258 721 142 323 1012
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 247 274 767 151 344 1077
RTOR Reduction (vph) 0 137 0 100 0 0
Lane Group Flow (vph) 247 137 767 51 344 1077
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 34.1 34.1 28.8 28.8 11.0 43.8
Effective Green, g (s) 34.1 34.1 28.8 28.8 11.0 43.8
Actuated g/C Ratio 0.40 0.40 0.34 0.34 0.13 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 628 595 1124 502 202 1709
v/s Ratio Prot c0.16 0.23 c0.22 c0.32
v/s Ratio Perm 0.09 0.03
v/c Ratio 0.39 0.23 0.68 0.10 1.70 0.63
Uniform Delay, d1 18.5 17.2 24.6 19.6 37.5 15.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 2.2 0.2 336.6 1.1
Delay (s) 18.9 17.4 26.8 19.8 374.1 16.3
Level of Service B B C B F B
Approach Delay (s) 18.1 25.7 102.9
Approach LOS B C F

Intersection Summary
HCM 2000 Control Delay 62.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 85.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



MOVEMENT SUMMARY
Site: 2 [Existing PM Peak Hour  (Site Folder: Grand Terrace 

Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 25 3.0 27 3.0 0.088 6.1 LOS A 0.3 7.7 0.56 0.54 0.56 33.4
8 T1 2 3.0 2 3.0 0.088 6.1 LOS A 0.3 7.7 0.56 0.54 0.56 33.3
18 R2 30 3.0 33 3.0 0.088 6.1 LOS A 0.3 7.7 0.56 0.54 0.56 32.4
Approach 57 3.0 62 3.0 0.088 6.1 LOS A 0.3 7.7 0.56 0.54 0.56 32.9

East: Barton Rd

1 L2 9 3.0 10 3.0 0.266 5.0 LOS A 1.4 34.0 0.19 0.08 0.19 35.3
6 T1 330 3.0 359 3.0 0.300 5.1 LOS A 1.5 38.9 0.19 0.08 0.19 33.5
16 R2 342 3.0 372 3.0 0.300 5.5 LOS A 1.5 38.9 0.20 0.08 0.20 33.6
Approach 681 3.0 740 3.0 0.300 5.3 LOS A 1.5 38.9 0.20 0.08 0.20 33.6

North: I-215 SB Ramps

7 L2 274 3.0 298 3.0 0.323 7.1 LOS A 1.4 35.8 0.51 0.45 0.51 31.7
4 T1 15 3.0 16 3.0 0.323 7.1 LOS A 1.4 35.8 0.51 0.45 0.51 31.7
14 R2 102 3.0 111 3.0 0.124 5.2 LOS A 0.5 11.8 0.45 0.37 0.45 33.8
Approach 391 3.0 425 3.0 0.323 6.6 LOS A 1.4 35.8 0.50 0.43 0.50 32.2

West: Barton Rd

5 L2 25 3.0 27 3.0 0.234 5.8 LOS A 1.0 25.9 0.46 0.36 0.46 34.5
2 T1 409 3.0 445 3.0 0.234 5.8 LOS A 1.0 25.9 0.46 0.36 0.46 34.7
12 R2 3 3.0 3 3.0 0.234 5.8 LOS A 1.0 25.9 0.46 0.36 0.46 33.7
Approach 437 3.0 475 3.0 0.234 5.8 LOS A 1.0 25.9 0.46 0.36 0.46 34.6

All 
Vehicles

1566 3.0 1702 3.0 0.323 5.8 LOS A 1.5 38.9 0.36 0.26 0.36 33.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: FEHR AND PEERS | Licence: PLUS / Enterprise | Processed: Tuesday, May 31, 2022 3:33:54 PM
Project: \\FpOC03.fpainc.local\Data_OC\Projects\OC18\0551 Grand Terrace Specific Plan\2022 Updated Study\Analysis\SIDRA\Intersection 2 
Analysis.sip9



HCM 6th Signalized Intersection Summary Existing Conditions
3: I-215 NB Off/I-215 NB On & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 126 886 0 0 688 222 42 0 415 0 0 0
Future Volume (veh/h) 126 886 0 0 688 222 42 0 415 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 131 923 0 0 717 88 44 0 193
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 220 2023 0 0 1269 562 273 0 507
Arrive On Green 0.13 0.60 0.00 0.00 0.38 0.38 0.17 0.00 0.17
Sat Flow, veh/h 1688 3455 0 0 3455 1492 1594 0 2959
Grp Volume(v), veh/h 131 923 0 0 717 88 44 0 193
Grp Sat Flow(s),veh/h/ln 1688 1683 0 0 1683 1492 1594 0 1480
Q Serve(g_s), s 2.9 6.0 0.0 0.0 6.7 1.5 0.9 0.0 2.3
Cycle Q Clear(g_c), s 2.9 6.0 0.0 0.0 6.7 1.5 0.9 0.0 2.3
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 220 2023 0 0 1269 562 273 0 507
V/C Ratio(X) 0.60 0.46 0.00 0.00 0.57 0.16 0.16 0.00 0.38
Avail Cap(c_a), veh/h 1124 3094 0 0 3094 1371 1263 0 2345
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 16.2 4.3 0.0 0.0 9.7 8.1 13.9 0.0 14.5
Incr Delay (d2), s/veh 1.0 0.1 0.0 0.0 0.3 0.1 0.3 0.0 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 0.8 0.0 0.0 1.8 0.4 0.3 0.0 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.2 4.5 0.0 0.0 10.0 8.2 14.2 0.0 15.0
LnGrp LOS B A A A B A B A B
Approach Vol, veh/h 1054 805 237
Approach Delay, s/veh 6.0 9.8 14.8
Approach LOS A A B

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 28.2 8.8 19.4 11.3
Change Period (Y+Rc), s 5.8 5.0 5.8 5.8
Max Green Setting (Gmax), s 35.0 25.0 35.0 30.0
Max Q Clear Time (g_c+I1), s 8.0 4.9 8.7 4.3
Green Ext Time (p_c), s 5.8 0.1 4.4 0.9

Intersection Summary
HCM 6th Ctrl Delay 8.5
HCM 6th LOS A

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary Existing Conditions
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 51 865 342 102 631 12 270 21 72 12 11 9
Future Volume (veh/h) 51 865 342 102 631 12 270 21 72 12 11 9
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 54 911 251 107 664 13 284 22 17 13 12 2
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 90 1272 565 138 1372 27 449 261 216 28 46 8
Arrive On Green 0.05 0.38 0.38 0.08 0.41 0.41 0.13 0.15 0.15 0.02 0.03 0.03
Sat Flow, veh/h 1688 3367 1496 1688 3375 66 3375 1772 1464 1688 1473 246
Grp Volume(v), veh/h 54 911 251 107 331 346 284 22 17 13 0 14
Grp Sat Flow(s),veh/h/ln1688 1683 1496 1688 1683 1758 1688 1772 1464 1688 0 1719
Q Serve(g_s), s 1.5 11.2 6.1 3.0 7.0 7.0 3.9 0.5 0.5 0.4 0.0 0.4
Cycle Q Clear(g_c), s 1.5 11.2 6.1 3.0 7.0 7.0 3.9 0.5 0.5 0.4 0.0 0.4
Prop In Lane 1.00 1.00 1.00 0.04 1.00 1.00 1.00 0.14
Lane Grp Cap(c), veh/h 90 1272 565 138 684 714 449 261 216 28 0 53
V/C Ratio(X) 0.60 0.72 0.44 0.78 0.48 0.48 0.63 0.08 0.08 0.47 0.00 0.26
Avail Cap(c_a), veh/h 697 2435 1082 1046 1218 1271 2092 1099 908 697 0 710
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 22.4 12.8 11.2 21.8 10.6 10.6 19.9 17.8 17.8 23.6 0.0 22.9
Incr Delay (d2), s/veh 4.7 0.3 0.2 6.8 0.2 0.2 1.1 0.1 0.1 8.7 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 3.2 1.7 1.3 2.0 2.0 1.4 0.2 0.2 0.2 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.1 13.1 11.5 28.5 10.8 10.8 21.0 17.9 17.8 32.2 0.0 23.9
LnGrp LOS C B B C B B C B B C A C
Approach Vol, veh/h 1216 784 323 27
Approach Delay, s/veh 13.4 13.2 20.6 27.9
Approach LOS B B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.2 23.2 10.6 6.4 6.8 24.6 5.0 12.0
Change Period (Y+Rc), s* 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s* 30 35.0 * 30 20.0 * 20 35.0 * 20 30.0
Max Q Clear Time (g_c+I1), s5.0 13.2 5.9 2.4 3.5 9.0 2.4 2.5
Green Ext Time (p_c), s 0.2 4.5 0.7 0.0 0.1 2.4 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 14.5
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing Conditions
5: Mt Vernon Ave & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 171 504 217 374 484 43 133 249 306 42 167 88
Future Volume (veh/h) 171 504 217 374 484 43 133 249 306 42 167 88
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1575 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 174 514 176 382 494 39 136 254 69 43 170 14
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 204 1075 366 442 1461 115 164 474 126 52 348 28
Arrive On Green 0.13 0.44 0.42 0.15 0.46 0.45 0.10 0.18 0.18 0.03 0.11 0.12
Sat Flow, veh/h 1594 2450 834 2910 3156 248 1594 2617 694 1594 3136 255
Grp Volume(v), veh/h 174 352 338 382 263 270 136 161 162 43 90 94
Grp Sat Flow(s),veh/h/ln1594 1683 1600 1455 1683 1722 1594 1683 1628 1594 1683 1707
Q Serve(g_s), s 9.7 13.5 13.8 11.7 9.0 9.1 7.6 7.9 8.2 2.4 4.6 4.7
Cycle Q Clear(g_c), s 9.7 13.5 13.8 11.7 9.0 9.1 7.6 7.9 8.2 2.4 4.6 4.7
Prop In Lane 1.00 0.52 1.00 0.14 1.00 0.43 1.00 0.15
Lane Grp Cap(c), veh/h 204 739 703 442 779 797 164 305 295 52 187 190
V/C Ratio(X) 0.85 0.48 0.48 0.87 0.34 0.34 0.83 0.53 0.55 0.83 0.48 0.49
Avail Cap(c_a), veh/h 247 739 703 483 779 797 201 446 431 166 409 415
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.82 0.82 0.82 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 38.9 18.1 18.5 37.7 15.6 15.6 40.1 33.7 33.9 43.8 38.0 38.0
Incr Delay (d2), s/veh 15.6 1.8 1.9 13.2 1.2 1.2 17.7 2.4 2.7 12.0 3.3 3.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.5 5.2 5.1 4.9 3.6 3.7 3.7 3.3 3.3 1.1 2.0 2.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.5 19.9 20.4 50.9 16.7 16.8 57.8 36.2 36.6 55.7 41.3 41.4
LnGrp LOS D B C D B B E D D E D D
Approach Vol, veh/h 864 915 459 227
Approach Delay, s/veh 27.1 31.0 42.7 44.1
Approach LOS C C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.0 22.3 15.6 46.1 13.3 15.9 17.8 44.0
Change Period (Y+Rc), s 4.0 4.9 4.0 5.5 4.0 4.9 4.0 5.5
Max Green Setting (Gmax), s9.5 25.0 14.1 24.0 11.5 23.0 15.1 22.0
Max Q Clear Time (g_c+I1), s4.4 10.2 11.7 11.1 9.6 6.7 13.7 15.8
Green Ext Time (p_c), s 0.0 2.4 0.1 4.0 0.0 1.3 0.1 3.0

Intersection Summary
HCM 6th Ctrl Delay 33.0
HCM 6th LOS C



HCM 6th AWSC Existing Conditions
6: Michigan St & Commerce Way/Commerce Way/Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 11
Intersection LOS B

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 17 5 479 30 7 324
Future Vol, veh/h 17 5 479 30 7 324
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 18 5 510 32 7 345
Number of Lanes 2 0 1 2 1 2

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 3 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 3 2
Conflicting Approach RightNB WB
Conflicting Lanes Right 3 0 3
HCM Control Delay 9.3 12.7 8.4
HCM LOS A B A

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2WBLn1WBLn2WBLn3
Vol Left, % 100% 0% 0% 0% 0% 100% 96% 0%
Vol Thru, % 0% 0% 0% 100% 53% 0% 4% 100%
Vol Right, % 0% 100% 100% 0% 47% 0% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 7 162 162 11 11 240 250 20
LT Vol 7 0 0 0 0 240 240 0
Through Vol 0 0 0 11 6 0 10 20
RT Vol 0 162 162 0 5 0 0 0
Lane Flow Rate 7 172 172 12 11 255 265 21
Geometry Grp 7 7 7 8 8 8 8 8
Degree of Util (X) 0.013 0.251 0.168 0.022 0.02 0.421 0.437 0.022
Departure Headway (Hd) 6.445 5.246 3.512 6.549 6.217 5.945 5.925 3.702
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 554 681 1010 548 577 609 610 973
Service Time 4.205 3.005 1.271 4.269 3.937 3.647 3.627 1.403
HCM Lane V/C Ratio 0.013 0.253 0.17 0.022 0.019 0.419 0.434 0.022
HCM Control Delay 9.3 9.8 7 9.4 9.1 12.9 13.1 6.5
HCM Lane LOS A A A A A B B A
HCM 95th-tile Q 0 1 0.6 0.1 0.1 2.1 2.2 0.1



HCM 6th AWSC Existing Conditions
7: Michigan St & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh15.4
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 4 1 18 3 73 2 253 21 93 373 5
Future Vol, veh/h 7 4 1 18 3 73 2 253 21 93 373 5
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 7 4 1 19 3 76 2 264 22 97 389 5
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 9.8 9.5 11.1 19.3
HCM LOS A A B C

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 1% 0% 64% 0% 86% 0% 20% 0%
Vol Thru, % 99% 0% 36% 0% 14% 0% 80% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 255 21 11 1 21 73 466 5
LT Vol 2 0 7 0 18 0 93 0
Through Vol 253 0 4 0 3 0 373 0
RT Vol 0 21 0 1 0 73 0 5
Lane Flow Rate 266 22 11 1 22 76 485 5
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.39 0.028 0.022 0.002 0.042 0.121 0.702 0.006
Departure Headway (Hd) 5.292 4.583 7.051 6.014 6.879 5.734 5.208 4.404
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 675 775 511 599 517 619 689 807
Service Time 3.059 2.35 4.751 3.714 4.671 3.524 2.967 2.162
HCM Lane V/C Ratio 0.394 0.028 0.022 0.002 0.043 0.123 0.704 0.006
HCM Control Delay 11.4 7.5 9.9 8.7 10 9.3 19.4 7.2
HCM Lane LOS B A A A A A C A
HCM 95th-tile Q 1.9 0.1 0.1 0 0.1 0.4 5.8 0



HCM 6th Signalized Intersection Summary Existing Conditions
8: Mt Vernon Ave & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 46 21 10 12 7 45 16 584 26 57 650 50
Future Volume (veh/h) 46 21 10 12 7 45 16 584 26 57 650 50
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 0.96 0.98 0.96 0.99 0.97 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 48 22 2 12 7 6 17 608 26 59 677 49
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 413 257 23 405 139 119 394 1377 59 451 1435 104
Arrive On Green 0.16 0.16 0.13 0.16 0.16 0.13 0.00 0.42 0.39 0.04 0.45 0.42
Sat Flow, veh/h 1300 1594 145 1287 864 741 1594 3285 140 1594 3174 229
Grp Volume(v), veh/h 48 0 24 12 0 13 17 311 323 59 359 367
Grp Sat Flow(s),veh/h/ln1300 0 1739 1287 0 1605 1594 1683 1742 1594 1683 1720
Q Serve(g_s), s 1.1 0.0 0.4 0.3 0.0 0.2 0.1 4.5 4.5 0.8 5.0 5.1
Cycle Q Clear(g_c), s 1.3 0.0 0.4 0.7 0.0 0.2 0.1 4.5 4.5 0.8 5.0 5.1
Prop In Lane 1.00 0.08 1.00 0.46 1.00 0.08 1.00 0.13
Lane Grp Cap(c), veh/h 413 0 281 405 0 259 394 706 730 451 761 778
V/C Ratio(X) 0.12 0.00 0.09 0.03 0.00 0.05 0.04 0.44 0.44 0.13 0.47 0.47
Avail Cap(c_a), veh/h 1201 0 1335 1186 0 1232 1095 1789 1852 1570 1789 1828
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 12.6 0.0 12.1 12.4 0.0 12.2 8.3 7.0 7.0 6.4 6.5 6.5
Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.6 0.0 0.6 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 0.0 0.1 0.1 0.0 0.1 0.0 0.9 1.0 0.1 1.0 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 12.6 0.0 12.2 12.4 0.0 12.2 8.3 7.6 7.6 6.5 7.1 7.2
LnGrp LOS B A B B A B A A A A A A
Approach Vol, veh/h 72 25 651 785
Approach Delay, s/veh 12.5 12.3 7.6 7.1
Approach LOS B B A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s6.2 18.2 9.5 5.1 19.3 9.5
Change Period (Y+Rc), s 4.5 5.0 5.0 4.5 5.0 5.0
Max Green Setting (Gmax), s25.5 35.0 25.0 15.5 35.0 25.0
Max Q Clear Time (g_c+I1), s2.8 6.5 3.3 2.1 7.1 2.7
Green Ext Time (p_c), s 0.1 5.6 0.1 0.0 6.6 0.0

Intersection Summary
HCM 6th Ctrl Delay 7.7
HCM 6th LOS A



HCM 6th AWSC Existing Conditions
9: Michigan St & Van Buren St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh10.2
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 37 7 11 17 3 24 3 186 27 59 299 9
Future Vol, veh/h 37 7 11 17 3 24 3 186 27 59 299 9
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 37 7 11 17 3 24 3 188 27 60 302 9
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.9 8.5 9.3 11.2
HCM LOS A A A B

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 1% 67% 39% 16%
Vol Thru, % 86% 13% 7% 81%
Vol Right, % 12% 20% 55% 2%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 216 55 44 367
LT Vol 3 37 17 59
Through Vol 186 7 3 299
RT Vol 27 11 24 9
Lane Flow Rate 218 56 44 371
Geometry Grp 1 1 1 1
Degree of Util (X) 0.274 0.082 0.063 0.458
Departure Headway (Hd) 4.519 5.322 5.077 4.448
Convergence, Y/N Yes Yes Yes Yes
Cap 794 671 702 808
Service Time 2.555 3.377 3.134 2.479
HCM Lane V/C Ratio 0.275 0.083 0.063 0.459
HCM Control Delay 9.3 8.9 8.5 11.2
HCM Lane LOS A A A B
HCM 95th-tile Q 1.1 0.3 0.2 2.4



HCM 6th Signalized Intersection Summary Existing Conditions
10: S Iowa Ave & I-215 SB Off Ramp PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 47 454 0 635 417 0
Future Volume (veh/h) 47 454 0 635 417 0
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 0 1772 1772 0
Adj Flow Rate, veh/h 49 303 0 668 439 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 2 2 0
Cap, veh/h 442 417 0 1044 1044 0
Arrive On Green 0.28 0.28 0.00 0.59 0.59 0.00
Sat Flow, veh/h 1594 1502 0 1772 1772 0
Grp Volume(v), veh/h 49 303 0 668 439 0
Grp Sat Flow(s),veh/h/ln1594 1502 0 1772 1772 0
Q Serve(g_s), s 1.4 11.0 0.0 14.9 8.1 0.0
Cycle Q Clear(g_c), s 1.4 11.0 0.0 14.9 8.1 0.0
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 442 417 0 1044 1044 0
V/C Ratio(X) 0.11 0.73 0.00 0.64 0.42 0.00
Avail Cap(c_a), veh/h 744 701 0 1044 1044 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.17 1.00 0.00
Uniform Delay (d), s/veh 16.2 19.6 0.0 8.1 6.7 0.0
Incr Delay (d2), s/veh 0.2 5.1 0.0 0.5 1.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 4.1 0.0 3.9 2.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.4 24.7 0.0 8.6 8.0 0.0
LnGrp LOS B C A A A A
Approach Vol, veh/h 352 668 439
Approach Delay, s/veh 23.6 8.6 8.0
Approach LOS C A A

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 39.3 20.7 39.3
Change Period (Y+Rc), s 6.0 5.5 6.0
Max Green Setting (Gmax), s 22.0 26.5 22.0
Max Q Clear Time (g_c+I1), s 16.9 13.0 10.1
Green Ext Time (p_c), s 1.3 2.2 1.3

Intersection Summary
HCM 6th Ctrl Delay 12.0
HCM 6th LOS B



HCM 6th Signalized Intersection Summary Existing Conditions
11: S Iowa Ave & I-215 NB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 281 563 15 354 91 780
Future Volume (veh/h) 281 563 15 354 91 780
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 305 612 16 60 99 373
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 319 827 63 235 638 601
Arrive On Green 0.20 0.47 0.19 0.17 0.40 0.40
Sat Flow, veh/h 1594 1772 327 1225 1594 1502
Grp Volume(v), veh/h 305 612 0 76 99 373
Grp Sat Flow(s),veh/h/ln1594 1772 0 1551 1594 1502
Q Serve(g_s), s 11.4 16.9 0.0 2.5 2.4 11.9
Cycle Q Clear(g_c), s 11.4 16.9 0.0 2.5 2.4 11.9
Prop In Lane 1.00 0.79 1.00 1.00
Lane Grp Cap(c), veh/h 319 827 0 297 638 601
V/C Ratio(X) 0.96 0.74 0.00 0.26 0.16 0.62
Avail Cap(c_a), veh/h 319 827 0 297 638 601
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.77 0.77
Uniform Delay (d), s/veh 23.7 13.0 0.0 21.1 11.5 14.4
Incr Delay (d2), s/veh 40.5 5.9 0.0 0.5 0.4 3.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln7.3 6.3 0.0 0.9 0.8 10.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.3 18.9 0.0 21.7 11.9 18.1
LnGrp LOS E B A C B B
Approach Vol, veh/h 917 76 472
Approach Delay, s/veh 34.0 21.7 16.8
Approach LOS C C B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 32.0 28.0 16.0 16.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 26.0 22.0 10.0 10.0
Max Q Clear Time (g_c+I1), s 18.9 13.9 13.4 4.5
Green Ext Time (p_c), s 2.4 1.1 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 27.8
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC Existing Conditions
12: Michigan St & Pico St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh10.4
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 13 10 9 42 33 28 169 21 51 216 60
Future Vol, veh/h 13 13 10 9 42 33 28 169 21 51 216 60
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 15 15 11 10 47 37 31 190 24 57 243 67
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.8 9 9.9 11.3
HCM LOS A A A B

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 13% 36% 11% 16%
Vol Thru, % 78% 36% 50% 66%
Vol Right, % 10% 28% 39% 18%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 218 36 84 327
LT Vol 28 13 9 51
Through Vol 169 13 42 216
RT Vol 21 10 33 60
Lane Flow Rate 245 40 94 367
Geometry Grp 1 1 1 1
Degree of Util (X) 0.317 0.06 0.135 0.457
Departure Headway (Hd) 4.653 5.354 5.145 4.481
Convergence, Y/N Yes Yes Yes Yes
Cap 769 663 692 801
Service Time 2.701 3.432 3.213 2.525
HCM Lane V/C Ratio 0.319 0.06 0.136 0.458
HCM Control Delay 9.9 8.8 9 11.3
HCM Lane LOS A A A B
HCM 95th-tile Q 1.4 0.2 0.5 2.4



HCM 6th Signalized Intersection Summary Existing Conditions
13: Iowa Ave & Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 83 170 653 216 106 722
Future Volume (veh/h) 83 170 653 216 106 722
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 89 183 702 0 114 776
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 268 253 823 145 1147
Arrive On Green 0.17 0.17 0.46 0.00 0.09 0.65
Sat Flow, veh/h 1594 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 89 183 702 0 114 776
Grp Sat Flow(s),veh/h/ln1594 1502 1772 1502 1594 1772
Q Serve(g_s), s 2.4 5.6 17.2 0.0 3.4 13.4
Cycle Q Clear(g_c), s 2.4 5.6 17.2 0.0 3.4 13.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 268 253 823 145 1147
V/C Ratio(X) 0.33 0.72 0.85 0.79 0.68
Avail Cap(c_a), veh/h 995 937 925 995 1147
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 17.9 19.2 11.6 0.0 21.8 5.4
Incr Delay (d2), s/veh 0.7 3.9 8.3 0.0 7.5 2.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 1.9 6.2 0.0 1.4 2.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 18.6 23.1 19.9 0.0 29.2 7.5
LnGrp LOS B C B C A
Approach Vol, veh/h 272 702 A 890
Approach Delay, s/veh 21.7 19.9 10.3
Approach LOS C B B

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s8.9 27.2 36.1 12.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s30.5 25.5 25.5 30.5
Max Q Clear Time (g_c+I1), s5.4 19.2 15.4 7.6
Green Ext Time (p_c), s 0.2 3.5 5.7 0.8

Intersection Summary
HCM 6th Ctrl Delay 15.6
HCM 6th LOS B

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th TWSC Existing Conditions
14: W Main St & Taylor Ave PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 271 164 0 0 0
Future Vol, veh/h 0 271 164 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 282 171 0 0 0

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 171 0 - 0 453 171
          Stage 1 - - - - 171 -
          Stage 2 - - - - 282 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1406 - - - 565 873
          Stage 1 - - - - 859 -
          Stage 2 - - - - 766 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1406 - - - 565 873
Mov Cap-2 Maneuver - - - - 565 -
          Stage 1 - - - - 859 -
          Stage 2 - - - - 766 -

Approach EB WB SB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1406 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - - - 0
HCM Lane LOS A - - - A
HCM 95th %tile Q(veh) 0 - - - -



HCM 6th TWSC Existing Conditions
15: Sanrive Ave/Titan Way & W Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 4.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 87 169 15 7 80 113 16 0 4 80 2 68
Future Vol, veh/h 87 169 15 7 80 113 16 0 4 80 2 68
Conflicting Peds, #/hr 20 0 20 20 0 20 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 120 - - 125 - 0 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 93 180 16 7 85 120 17 0 4 85 2 72

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 225 0 0 216 0 0 590 633 208 495 521 105
          Stage 1 - - - - - - 394 394 - 119 119 -
          Stage 2 - - - - - - 196 239 - 376 402 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1344 - - 1354 - - 419 397 832 485 460 949
          Stage 1 - - - - - - 631 605 - 885 797 -
          Stage 2 - - - - - - 806 708 - 645 600 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1318 - - 1328 - - 356 353 816 446 409 931
Mov Cap-2 Maneuver - - - - - - 356 353 - 446 409 -
          Stage 1 - - - - - - 575 551 - 807 778 -
          Stage 2 - - - - - - 737 691 - 596 547 -

Approach EB WB NB SB
HCM Control Delay, s 2.5 0.3 14.5 13.5
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 401 1318 - - 1328 - - 583
HCM Lane V/C Ratio 0.053 0.07 - - 0.006 - - 0.274
HCM Control Delay (s) 14.5 7.9 - - 7.7 - - 13.5
HCM Lane LOS B A - - A - - B
HCM 95th %tile Q(veh) 0.2 0.2 - - 0 - - 1.1



HCM 6th Signalized Intersection Summary Existing Conditions
16: W Main St & HS Driveway PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 4 232 154 1 10 7
Future Volume (veh/h) 4 232 154 1 10 7
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 4 249 166 1 11 4
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 21 774 1116 483 539 507
Arrive On Green 0.01 0.44 0.33 0.33 0.34 0.34
Sat Flow, veh/h 1594 1772 3455 1456 1594 1502
Grp Volume(v), veh/h 4 249 166 1 11 4
Grp Sat Flow(s),veh/h/ln 1594 1772 1683 1456 1594 1502
Q Serve(g_s), s 0.1 4.1 1.5 0.0 0.2 0.1
Cycle Q Clear(g_c), s 0.1 4.1 1.5 0.0 0.2 0.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 21 774 1116 483 539 507
V/C Ratio(X) 0.19 0.32 0.15 0.00 0.02 0.01
Avail Cap(c_a), veh/h 930 1581 3004 1299 1630 1536
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.7 8.2 10.4 9.9 9.8 9.8
Incr Delay (d2), s/veh 1.7 0.2 0.1 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 1.2 0.4 0.0 0.1 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.3 8.4 10.5 9.9 9.8 9.8
LnGrp LOS C A B A A A
Approach Vol, veh/h 253 167 15
Approach Delay, s/veh 8.7 10.5 9.8
Approach LOS A B A

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 24.8 19.6 4.7 20.1
Change Period (Y+Rc), s 5.4 4.6 4.1 5.4
Max Green Setting (Gmax), s 39.6 45.4 25.9 39.6
Max Q Clear Time (g_c+I1), s 6.1 2.2 2.1 3.5
Green Ext Time (p_c), s 1.5 0.0 0.0 1.0

Intersection Summary
HCM 6th Ctrl Delay 9.4
HCM 6th LOS A



HCM 6th Signalized Intersection Summary Existing Conditions
17: Michigan St & W Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 117 118 10 9 66 21 8 95 20 27 125 92
Future Volume (veh/h) 117 118 10 9 66 21 8 95 20 27 125 92
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.95 1.00 0.92 1.00 0.95 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 123 124 4 9 69 9 8 100 16 28 132 77
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 254 392 317 223 306 40 32 491 79 106 417 243
Arrive On Green 0.16 0.22 0.22 0.14 0.20 0.18 0.02 0.33 0.34 0.07 0.40 0.39
Sat Flow, veh/h 1594 1772 1434 1594 1519 198 1594 1478 236 1594 1037 605
Grp Volume(v), veh/h 123 124 4 9 0 78 8 0 116 28 0 209
Grp Sat Flow(s),veh/h/ln1594 1772 1434 1594 0 1717 1594 0 1714 1594 0 1642
Q Serve(g_s), s 5.2 4.4 0.1 0.4 0.0 2.8 0.4 0.0 3.6 1.2 0.0 6.6
Cycle Q Clear(g_c), s 5.2 4.4 0.1 0.4 0.0 2.8 0.4 0.0 3.6 1.2 0.0 6.6
Prop In Lane 1.00 1.00 1.00 0.12 1.00 0.14 1.00 0.37
Lane Grp Cap(c), veh/h 254 392 317 223 0 346 32 0 570 106 0 660
V/C Ratio(X) 0.48 0.32 0.01 0.04 0.00 0.23 0.25 0.00 0.20 0.26 0.00 0.32
Avail Cap(c_a), veh/h 337 617 500 337 0 598 342 0 570 342 0 660
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 28.6 24.3 14.1 27.8 0.0 25.0 36.0 0.0 17.8 33.1 0.0 15.4
Incr Delay (d2), s/veh 0.5 0.7 0.0 0.0 0.0 0.5 1.5 0.0 0.8 0.5 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.0 1.8 0.1 0.1 0.0 1.1 0.2 0.0 1.5 0.5 0.0 2.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.1 25.0 14.1 27.8 0.0 25.4 37.5 0.0 18.6 33.6 0.0 15.7
LnGrp LOS C C B C A C D A B C A B
Approach Vol, veh/h 251 87 124 237
Approach Delay, s/veh 26.8 25.7 19.8 17.8
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.6 20.5 5.5 34.0 16.1 19.1 9.0 30.5
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s15.9 24.6 16.5 24.9 15.9 24.6 16.3 * 25
Max Q Clear Time (g_c+I1), s2.4 6.4 2.4 8.6 7.2 4.8 3.2 5.6
Green Ext Time (p_c), s 0.0 0.8 0.0 1.0 0.1 0.4 0.0 0.6

Intersection Summary
HCM 6th Ctrl Delay 22.4
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing Conditions
18: Stephens Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 239 118 225 156 5 84 3 65 0 7 1
Future Volume (veh/h) 4 239 118 225 156 5 84 3 65 0 7 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.98 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 4 249 33 234 162 3 88 3 42 0 7 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 7 423 353 341 236 441 236 8 48 0 149 21
Arrive On Green 0.24 0.24 0.24 0.34 0.34 0.30 0.11 0.11 0.12 0.00 0.11 0.12
Sat Flow, veh/h 28 1743 1452 1017 704 1456 888 75 444 0 1357 194
Grp Volume(v), veh/h 253 0 33 396 0 3 133 0 0 0 0 8
Grp Sat Flow(s),veh/h/ln1771 0 1452 1721 0 1456 1408 0 0 0 0 1550
Q Serve(g_s), s 5.4 0.0 0.8 8.5 0.0 0.1 3.8 0.0 0.0 0.0 0.0 0.2
Cycle Q Clear(g_c), s 5.4 0.0 0.8 8.5 0.0 0.1 4.0 0.0 0.0 0.0 0.0 0.2
Prop In Lane 0.02 1.00 0.59 1.00 0.66 0.32 0.00 0.12
Lane Grp Cap(c), veh/h 430 0 353 577 0 441 291 0 0 0 0 170
V/C Ratio(X) 0.59 0.00 0.09 0.69 0.00 0.01 0.46 0.00 0.00 0.00 0.00 0.05
Avail Cap(c_a), veh/h 1495 0 1226 1453 0 1181 621 0 0 0 0 538
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 14.3 0.0 12.5 12.2 0.0 10.4 18.6 0.0 0.0 0.0 0.0 17.0
Incr Delay (d2), s/veh 1.3 0.0 0.1 1.5 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.8 0.0 0.2 2.6 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.5 0.0 12.6 13.7 0.0 10.4 19.1 0.0 0.0 0.0 0.0 17.0
LnGrp LOS B A B B A B B A A A A B
Approach Vol, veh/h 286 399 133 8
Approach Delay, s/veh 15.2 13.7 19.1 17.0
Approach LOS B B B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 14.4 10.0 18.3 10.0
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 34.6 * 15 34.6 * 15
Max Q Clear Time (g_c+I1), s 7.4 2.2 10.5 6.0
Green Ext Time (p_c), s 1.5 0.0 2.3 0.3

Intersection Summary
HCM 6th Ctrl Delay 15.1
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Existing Conditions
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh21.4
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 66 229 54 49 55 1 28 181 10 103 238 49
Future Vol, veh/h 66 229 54 49 55 1 28 181 10 103 238 49
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 70 244 57 52 59 1 30 193 11 110 253 52
Number of Lanes 0 1 0 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 1 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 1
HCM Control Delay 25.6 13.2 15.6 23
HCM LOS D B C C

Lane NBLn1 NBLn2 EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 13% 0% 19% 47% 0% 30% 0%
Vol Thru, % 87% 0% 66% 53% 0% 70% 0%
Vol Right, % 0% 100% 15% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 209 10 349 104 1 341 49
LT Vol 28 0 66 49 0 103 0
Through Vol 181 0 229 55 0 238 0
RT Vol 0 10 54 0 1 0 49
Lane Flow Rate 222 11 371 111 1 363 52
Geometry Grp 7 7 6 7 7 7 7
Degree of Util (X) 0.449 0.019 0.715 0.242 0.002 0.705 0.089
Departure Headway (Hd) 7.273 6.485 6.931 7.88 6.918 6.997 6.126
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 494 550 520 455 516 515 584
Service Time 5.031 4.243 4.978 5.646 4.683 4.746 3.875
HCM Lane V/C Ratio 0.449 0.02 0.713 0.244 0.002 0.705 0.089
HCM Control Delay 15.9 9.4 25.6 13.2 9.7 24.9 9.5
HCM Lane LOS C A D B A C A
HCM 95th-tile Q 2.3 0.1 5.7 0.9 0 5.5 0.3



HCM 6th AWSC Existing Conditions
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh10.7
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 47 244 20 23 0 9 0 63 50 7 117 0
Future Vol, veh/h 47 244 20 23 0 9 0 63 50 7 117 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 50 260 21 24 0 10 0 67 53 7 124 0
Number of Lanes 0 1 1 1 0 1 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 12.1 8.6 8.8 9.3
HCM LOS B A A A

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 0% 16% 0% 100% 0% 6%
Vol Thru, % 56% 84% 0% 0% 0% 94%
Vol Right, % 44% 0% 100% 0% 100% 0%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 113 291 20 23 9 124
LT Vol 0 47 0 23 0 7
Through Vol 63 244 0 0 0 117
RT Vol 50 0 20 0 9 0
Lane Flow Rate 120 310 21 24 10 132
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.16 0.453 0.026 0.041 0.013 0.185
Departure Headway (Hd) 4.795 5.269 4.483 6.009 4.796 5.048
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 744 681 794 592 739 707
Service Time 2.85 3.023 2.236 3.783 2.57 3.101
HCM Lane V/C Ratio 0.161 0.455 0.026 0.041 0.014 0.187
HCM Control Delay 8.8 12.4 7.4 9 7.6 9.3
HCM Lane LOS A B A A A A
HCM 95th-tile Q 0.6 2.4 0.1 0.1 0 0.7



HCM 6th TWSC Existing Conditions
21: Highgrove Pl & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 4.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 277 26 5 314 0 46 0 255 6 1 26
Future Vol, veh/h 1 277 26 5 314 0 46 0 255 6 1 26
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Free - - None - - Stop - - None
Storage Length - - 100 - - - - - 115 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 295 28 5 334 0 49 0 271 6 1 28

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 334 0 - 295 0 0 656 641 295 641 641 334
          Stage 1 - - - - - - 297 297 - 344 344 -
          Stage 2 - - - - - - 359 344 - 297 297 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1225 - 0 1266 - - 379 393 744 388 393 708
          Stage 1 - - 0 - - - 712 668 - 671 637 -
          Stage 2 - - 0 - - - 659 637 - 712 668 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1225 - - 1266 - - 362 391 744 245 391 708
Mov Cap-2 Maneuver - - - - - - 362 391 - 245 391 -
          Stage 1 - - - - - - 711 667 - 670 634 -
          Stage 2 - - - - - - 629 634 - 452 667 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.1 13.2 12.5
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBL WBT WBR SBLn1
Capacity (veh/h) 362 744 1225 - 1266 - - 517
HCM Lane V/C Ratio 0.135 0.365 0.001 - 0.004 - - 0.068
HCM Control Delay (s) 16.5 12.6 7.9 0 7.9 0 - 12.5
HCM Lane LOS C B A A A A - B
HCM 95th %tile Q(veh) 0.5 1.7 0 - 0 - - 0.2



HCM 6th Signalized Intersection Summary Existing Conditions
22: Iowa Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 172 249 91 107 140 47 114 590 70 34 602 65
Future Volume (veh/h) 172 249 91 107 140 47 114 590 70 34 602 65
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 183 265 65 114 149 9 121 628 68 36 640 63
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 308 517 124 242 269 222 184 1082 117 99 928 91
Arrive On Green 0.19 0.19 0.19 0.15 0.15 0.15 0.12 0.35 0.33 0.06 0.30 0.27
Sat Flow, veh/h 1594 2679 644 1594 1772 1465 1594 3058 331 1594 3086 303
Grp Volume(v), veh/h 183 164 166 114 149 9 121 345 351 36 349 354
Grp Sat Flow(s),veh/h/ln 1594 1683 1639 1594 1772 1465 1594 1683 1705 1594 1683 1706
Q Serve(g_s), s 7.2 6.0 6.2 4.5 5.3 0.4 5.0 11.4 11.5 1.5 12.5 12.6
Cycle Q Clear(g_c), s 7.2 6.0 6.2 4.5 5.3 0.4 5.0 11.4 11.5 1.5 12.5 12.6
Prop In Lane 1.00 0.39 1.00 1.00 1.00 0.19 1.00 0.18
Lane Grp Cap(c), veh/h 308 325 316 242 269 222 184 596 603 99 506 513
V/C Ratio(X) 0.59 0.51 0.52 0.47 0.55 0.04 0.66 0.58 0.58 0.36 0.69 0.69
Avail Cap(c_a), veh/h 604 638 622 604 672 555 363 884 895 363 884 896
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 25.2 24.7 24.8 26.6 26.9 24.8 29.0 18.0 18.2 30.8 21.1 21.3
Incr Delay (d2), s/veh 1.8 1.2 1.3 1.4 1.8 0.1 1.5 0.9 0.9 0.8 1.7 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 2.3 2.3 1.7 2.2 0.1 1.8 4.0 4.1 0.5 4.5 4.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.1 26.0 26.2 28.0 28.7 24.9 30.5 18.9 19.1 31.7 22.8 23.0
LnGrp LOS C C C C C C C B B C C C
Approach Vol, veh/h 513 272 817 739
Approach Delay, s/veh 26.4 28.3 20.7 23.3
Approach LOS C C C C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 8.7 28.3 17.2 12.3 24.6 14.4
Change Period (Y+Rc), s * 4.2 5.8 5.4 * 4.2 5.8 5.4
Max Green Setting (Gmax), s * 16 34.2 24.6 * 16 34.2 24.6
Max Q Clear Time (g_c+I1), s 3.5 13.5 9.2 7.0 14.6 7.3
Green Ext Time (p_c), s 0.0 3.8 2.1 0.1 3.8 1.0

Intersection Summary
HCM 6th Ctrl Delay 23.7
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Existing Conditions
23: Michigan St & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 9.2
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 80 167 22 7 103 13 6 31 6 19 42 76
Future Vol, veh/h 80 167 22 7 103 13 6 31 6 19 42 76
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 90 188 25 8 116 15 7 35 7 21 47 85
Number of Lanes 0 2 0 0 2 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 9.7 8.7 8.9 8.8
HCM LOS A A A A

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 16% 0% 49% 0% 12% 0% 31% 0%
Vol Thru, % 84% 0% 51% 79% 88% 80% 69% 0%
Vol Right, % 0% 100% 0% 21% 0% 20% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 37 6 164 106 59 65 61 76
LT Vol 6 0 80 0 7 0 19 0
Through Vol 31 0 84 84 52 52 42 0
RT Vol 0 6 0 22 0 13 0 76
Lane Flow Rate 42 7 184 119 66 72 69 85
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.068 0.01 0.278 0.166 0.099 0.105 0.111 0.118
Departure Headway (Hd) 5.89 5.102 5.444 5.052 5.434 5.232 5.836 4.974
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 604 696 658 706 656 681 612 716
Service Time 3.663 2.873 3.199 2.806 3.198 2.996 3.595 2.732
HCM Lane V/C Ratio 0.07 0.01 0.28 0.169 0.101 0.106 0.113 0.119
HCM Control Delay 9.1 7.9 10.3 8.8 8.8 8.6 9.3 8.4
HCM Lane LOS A A B A A A A A
HCM 95th-tile Q 0.2 0 1.1 0.6 0.3 0.4 0.4 0.4



HCM 6th Signalized Intersection Summary Existing Conditions
24: Mt Vernon Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 83 57 26 12 28 34 13 315 15 59 344 48
Future Volume (veh/h) 83 57 26 12 28 34 13 315 15 59 344 48
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.95 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 1772 1772 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 91 63 7 13 31 5 14 346 6 65 378 45
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 112 322 35 16 143 22 17 549 457 77 1043 123
Arrive On Green 0.07 0.11 0.11 0.01 0.05 0.04 0.01 0.31 0.31 0.05 0.34 0.34
Sat Flow, veh/h 1688 3051 332 1594 2895 451 1594 1772 1474 1688 3026 358
Grp Volume(v), veh/h 91 34 36 13 18 18 14 346 6 65 209 214
Grp Sat Flow(s),veh/h/ln1688 1683 1700 1594 1683 1663 1594 1772 1474 1688 1683 1700
Q Serve(g_s), s 2.0 0.7 0.7 0.3 0.4 0.4 0.3 6.1 0.1 1.4 3.4 3.5
Cycle Q Clear(g_c), s 2.0 0.7 0.7 0.3 0.4 0.4 0.3 6.1 0.1 1.4 3.4 3.5
Prop In Lane 1.00 0.20 1.00 0.27 1.00 1.00 1.00 0.21
Lane Grp Cap(c), veh/h 112 178 179 16 83 82 17 549 457 77 580 586
V/C Ratio(X) 0.81 0.19 0.20 0.80 0.21 0.22 0.81 0.63 0.01 0.85 0.36 0.37
Avail Cap(c_a), veh/h 690 1147 1159 652 1147 1133 652 1932 1608 690 1836 1854
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 16.9 15.0 15.0 18.1 16.7 16.8 18.1 10.8 8.8 17.4 9.0 9.0
Incr Delay (d2), s/veh 5.3 0.5 0.5 27.8 1.2 1.4 26.8 1.7 0.0 9.2 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 0.2 0.2 0.2 0.1 0.1 0.2 1.8 0.0 0.6 0.8 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 22.2 15.5 15.5 46.0 18.0 18.2 44.9 12.5 8.8 26.6 9.5 9.6
LnGrp LOS C B B D B B D B A C A A
Approach Vol, veh/h 161 49 366 488
Approach Delay, s/veh 19.3 25.5 13.7 11.8
Approach LOS B C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s4.5 9.3 4.5 18.4 6.5 7.2 5.8 17.2
Change Period (Y+Rc), s 4.1 5.4 4.1 5.8 4.1 5.4 4.1 5.8
Max Green Setting (Gmax), s15.0 25.0 15.0 40.0 15.0 25.0 15.0 40.0
Max Q Clear Time (g_c+I1), s2.3 2.7 2.3 5.5 4.0 2.4 3.4 8.1
Green Ext Time (p_c), s 0.0 0.3 0.0 3.5 0.1 0.1 0.0 2.9

Intersection Summary
HCM 6th Ctrl Delay 14.2
HCM 6th LOS B



Grand Terrance Specific Plan Transportation Impact Study 
August 2022 

APPENDIX D: Opening Year (2024) 
No Project Conditions 



HCM Signalized Intersection Capacity Analysis Opening Year No Project Conditions
1: S La Cadena Dr & Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 196 308 553 166 285 1105
Future Volume (vph) 196 308 553 166 285 1105
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 213 335 601 180 310 1201
RTOR Reduction (vph) 0 189 0 126 0 0
Lane Group Flow (vph) 213 146 601 54 310 1201
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 34.2 34.2 24.5 24.5 11.1 39.6
Effective Green, g (s) 34.2 34.2 24.5 24.5 11.1 39.6
Actuated g/C Ratio 0.42 0.42 0.30 0.30 0.14 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 661 627 1004 449 214 1623
v/s Ratio Prot c0.13 0.18 c0.20 c0.36
v/s Ratio Perm 0.10 0.04
v/c Ratio 0.32 0.23 0.60 0.12 1.45 0.74
Uniform Delay, d1 16.0 15.3 24.5 20.8 35.4 17.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 1.5 0.3 226.1 2.2
Delay (s) 16.3 15.5 25.9 21.1 261.5 19.2
Level of Service B B C C F B
Approach Delay (s) 15.8 24.8 68.9
Approach LOS B C E

Intersection Summary
HCM 2000 Control Delay 46.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 81.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



MOVEMENT SUMMARY
Site: 2 [Opening Year AM Peak Hour - No Project (Site Folder: 

Grand Terrace Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 1 2.0 1 2.0 0.045 6.7 LOS A 0.1 3.8 0.59 0.58 0.59 34.2
8 T1 3 2.0 3 2.0 0.045 6.7 LOS A 0.1 3.8 0.59 0.58 0.59 34.2
18 R2 21 2.0 22 2.0 0.045 6.7 LOS A 0.1 3.8 0.59 0.58 0.59 33.2
Approach 25 2.0 27 2.0 0.045 6.7 LOS A 0.1 3.8 0.59 0.58 0.59 33.3

East: Barton Rd

1 L2 36 2.0 38 2.0 0.444 7.1 LOS A 2.9 72.6 0.28 0.13 0.28 34.1
6 T1 606 2.0 645 2.0 0.444 7.1 LOS A 2.9 72.6 0.28 0.13 0.28 33.8
16 R2 447 2.0 476 2.0 0.444 7.2 LOS A 2.7 70.2 0.27 0.13 0.27 32.8
Approach 1089 2.0 1159 2.0 0.444 7.2 LOS A 2.9 72.6 0.27 0.13 0.27 33.4

North: I-215 SB Ramps

7 L2 432 2.0 460 2.0 0.637 15.7 LOS C 5.3 134.5 0.77 0.99 1.41 28.4
4 T1 28 2.0 30 2.0 0.637 15.7 LOS C 5.3 134.5 0.77 0.99 1.41 28.4
14 R2 157 2.0 167 2.0 0.240 8.0 LOS A 0.9 23.4 0.60 0.60 0.60 32.4
Approach 617 2.0 656 2.0 0.637 13.8 LOS B 5.3 134.5 0.73 0.89 1.20 29.3

West: Barton Rd

5 L2 61 2.0 65 2.0 0.322 7.8 LOS A 1.4 35.9 0.59 0.57 0.59 33.2
2 T1 444 2.0 472 2.0 0.322 7.8 LOS A 1.4 35.9 0.59 0.57 0.59 33.5
12 R2 10 2.0 11 2.0 0.322 7.8 LOS A 1.4 35.9 0.59 0.57 0.59 32.8
Approach 515 2.0 548 2.0 0.322 7.8 LOS A 1.4 35.9 0.59 0.57 0.59 33.4

All 
Vehicles

2246 2.0 2389 2.0 0.637 9.1 LOS A 5.3 134.5 0.48 0.45 0.61 32.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: FEHR AND PEERS | Licence: PLUS / Enterprise | Processed: Tuesday, May 31, 2022 3:33:51 PM
Project: \\FpOC03.fpainc.local\Data_OC\Projects\OC18\0551 Grand Terrace Specific Plan\2022 Updated Study\Analysis\SIDRA\Intersection 2 
Analysis.sip9



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
3: I-215 NB Off/I-215 NB On & Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 126 771 0 0 920 523 169 4 350 0 0 0
Future Volume (veh/h) 126 771 0 0 920 523 169 4 350 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 134 820 0 0 979 287 180 0 87
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 172 2048 0 0 1385 614 273 0 507
Arrive On Green 0.10 0.61 0.00 0.00 0.41 0.41 0.17 0.00 0.17
Sat Flow, veh/h 1688 3455 0 0 3455 1493 1594 0 2959
Grp Volume(v), veh/h 134 820 0 0 979 287 180 0 87
Grp Sat Flow(s),veh/h/ln 1688 1683 0 0 1683 1493 1594 0 1480
Q Serve(g_s), s 4.1 6.6 0.0 0.0 12.7 7.4 5.5 0.0 1.3
Cycle Q Clear(g_c), s 4.1 6.6 0.0 0.0 12.7 7.4 5.5 0.0 1.3
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 172 2048 0 0 1385 614 273 0 507
V/C Ratio(X) 0.78 0.40 0.00 0.00 0.71 0.47 0.66 0.00 0.17
Avail Cap(c_a), veh/h 802 2241 0 0 2241 993 909 0 1688
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.1 5.3 0.0 0.0 12.8 11.3 20.4 0.0 18.6
Incr Delay (d2), s/veh 2.9 0.1 0.0 0.0 0.5 0.4 2.7 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.6 1.5 0.0 0.0 3.9 2.0 2.1 0.0 0.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.0 5.4 0.0 0.0 13.3 11.7 23.1 0.0 18.8
LnGrp LOS C A A A B B C A B
Approach Vol, veh/h 954 1266 267
Approach Delay, s/veh 8.3 13.0 21.7
Approach LOS A B C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 37.8 10.3 27.4 14.8
Change Period (Y+Rc), s 5.8 5.0 5.8 5.8
Max Green Setting (Gmax), s 35.0 25.0 35.0 30.0
Max Q Clear Time (g_c+I1), s 8.6 6.1 14.7 7.5
Green Ext Time (p_c), s 5.0 0.2 6.6 0.8

Intersection Summary
HCM 6th Ctrl Delay 12.1
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 117 543 429 91 752 18 560 99 82 69 77 106
Future Volume (veh/h) 117 543 429 91 752 18 560 99 82 69 77 106
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 139 646 230 108 895 21 667 118 40 82 92 90
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 172 1116 495 138 1044 24 782 552 459 105 115 113
Arrive On Green 0.10 0.33 0.33 0.08 0.31 0.31 0.23 0.31 0.31 0.06 0.14 0.14
Sat Flow, veh/h 1688 3367 1495 1688 3359 79 3375 1772 1474 1688 811 794
Grp Volume(v), veh/h 139 646 230 108 448 468 667 118 40 82 0 182
Grp Sat Flow(s),veh/h/ln1688 1683 1495 1688 1683 1755 1688 1772 1474 1688 0 1605
Q Serve(g_s), s 6.9 13.5 10.4 5.4 21.4 21.4 16.1 4.2 1.6 4.1 0.0 9.4
Cycle Q Clear(g_c), s 6.9 13.5 10.4 5.4 21.4 21.4 16.1 4.2 1.6 4.1 0.0 9.4
Prop In Lane 1.00 1.00 1.00 0.04 1.00 1.00 1.00 0.49
Lane Grp Cap(c), veh/h 172 1116 495 138 523 545 782 552 459 105 0 228
V/C Ratio(X) 0.81 0.58 0.46 0.78 0.86 0.86 0.85 0.21 0.09 0.78 0.00 0.80
Avail Cap(c_a), veh/h 396 1381 613 593 690 720 1187 623 518 396 0 376
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 37.5 23.6 22.5 38.5 27.6 27.6 31.4 21.7 20.8 39.4 0.0 35.4
Incr Delay (d2), s/veh 6.5 0.2 0.3 7.1 6.7 6.4 3.4 0.1 0.0 9.0 0.0 2.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.1 5.1 3.5 2.4 9.1 9.4 6.7 1.7 0.6 1.9 0.0 3.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 43.9 23.8 22.8 45.6 34.3 34.0 34.7 21.7 20.8 48.5 0.0 37.9
LnGrp LOS D C C D C C C C C D A D
Approach Vol, veh/h 1015 1024 825 264
Approach Delay, s/veh 26.3 35.4 32.2 41.2
Approach LOS C D C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.2 33.2 24.0 17.0 12.9 31.4 9.5 31.5
Change Period (Y+Rc), s* 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s* 30 35.0 * 30 20.0 * 20 35.0 * 20 30.0
Max Q Clear Time (g_c+I1), s7.4 15.5 18.1 11.4 8.9 23.4 6.1 6.2
Green Ext Time (p_c), s 0.2 3.2 1.6 0.4 0.2 3.0 0.1 0.4

Intersection Summary
HCM 6th Ctrl Delay 32.1
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
5: Mt Vernon Ave & Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 128 334 222 380 420 52 251 729 468 32 345 110
Future Volume (veh/h) 128 334 222 380 420 52 251 729 468 32 345 110
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1575 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 144 375 128 427 472 49 282 819 416 36 388 88
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 172 775 260 424 1083 112 221 662 334 42 533 120
Arrive On Green 0.11 0.31 0.31 0.15 0.35 0.35 0.14 0.31 0.31 0.03 0.20 0.20
Sat Flow, veh/h 1594 2459 827 2910 3074 318 1594 2147 1082 1594 2718 609
Grp Volume(v), veh/h 144 255 248 427 258 263 282 641 594 36 239 237
Grp Sat Flow(s),veh/h/ln1594 1683 1602 1455 1683 1708 1594 1683 1546 1594 1683 1644
Q Serve(g_s), s 8.0 11.0 11.3 13.1 10.5 10.6 12.5 27.8 27.8 2.0 11.9 12.2
Cycle Q Clear(g_c), s 8.0 11.0 11.3 13.1 10.5 10.6 12.5 27.8 27.8 2.0 11.9 12.2
Prop In Lane 1.00 0.52 1.00 0.19 1.00 0.70 1.00 0.37
Lane Grp Cap(c), veh/h 172 530 505 424 593 602 221 519 477 42 330 322
V/C Ratio(X) 0.84 0.48 0.49 1.01 0.43 0.44 1.27 1.23 1.25 0.85 0.72 0.74
Avail Cap(c_a), veh/h 197 530 505 424 593 602 221 519 477 168 449 438
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 39.4 24.9 25.0 38.5 22.3 22.3 38.8 31.1 31.1 43.6 33.9 34.0
Incr Delay (d2), s/veh 21.1 3.1 3.4 45.8 2.3 2.3 153.6 121.4 127.3 15.6 5.6 6.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.0 4.6 4.5 7.3 4.4 4.5 14.1 28.0 26.5 1.0 5.2 5.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 60.5 28.0 28.4 84.2 24.6 24.6 192.4 152.5 158.4 59.2 39.5 40.3
LnGrp LOS E C C F C C F F F E D D
Approach Vol, veh/h 647 948 1517 512
Approach Delay, s/veh 35.4 51.4 162.2 41.2
Approach LOS D D F D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s6.4 32.7 13.7 37.2 16.5 22.6 17.1 33.8
Change Period (Y+Rc), s 4.0 4.9 4.0 5.5 4.0 4.9 4.0 5.5
Max Green Setting (Gmax), s9.5 27.0 11.1 24.0 12.5 24.0 13.1 22.0
Max Q Clear Time (g_c+I1), s4.0 29.8 10.0 12.6 14.5 14.2 15.1 13.3
Green Ext Time (p_c), s 0.0 0.0 0.0 3.6 0.0 2.8 0.0 2.8

Intersection Summary
HCM 6th Ctrl Delay 93.5
HCM 6th LOS F



HCM 6th AWSC Opening Year No Project Conditions
6: Michigan St & Commerce Way/Commerce Way/Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh20.2
Intersection LOS C

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 10 2 581 25 5 739
Future Vol, veh/h 10 2 581 25 5 739
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 12 2 692 30 6 880
Number of Lanes 2 0 1 2 1 2

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 3 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 3 2
Conflicting Approach RightNB WB
Conflicting Lanes Right 3 0 3
HCM Control Delay 11.2 24.2 17
HCM LOS B C C

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2WBLn1WBLn2WBLn3
Vol Left, % 100% 0% 0% 0% 0% 100% 97% 0%
Vol Thru, % 0% 0% 0% 100% 62% 0% 3% 100%
Vol Right, % 0% 100% 100% 0% 38% 0% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 5 370 370 7 5 291 299 17
LT Vol 5 0 0 0 0 291 291 0
Through Vol 0 0 0 7 3 0 8 17
RT Vol 0 370 370 0 2 0 0 0
Lane Flow Rate 6 440 440 8 6 346 356 20
Geometry Grp 7 7 7 8 8 8 8 8
Degree of Util (X) 0.012 0.726 0.515 0.018 0.014 0.686 0.705 0.027
Departure Headway (Hd) 7.144 5.945 4.211 8.441 8.171 7.145 7.131 4.892
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 504 611 862 427 441 505 505 730
Service Time 4.844 3.645 1.911 6.141 5.871 4.891 4.877 2.637
HCM Lane V/C Ratio 0.012 0.72 0.51 0.019 0.014 0.685 0.705 0.027
HCM Control Delay 9.9 22.8 11.3 11.3 11 24.2 25.2 7.8
HCM Lane LOS A C B B B C D A
HCM 95th-tile Q 0 6.1 3 0.1 0 5.2 5.5 0.1



HCM 6th AWSC Opening Year No Project Conditions
7: Michigan St & De Berry St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh135.9
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 2 2 51 2 198 3 538 31 61 533 6
Future Vol, veh/h 10 2 2 51 2 198 3 538 31 61 533 6
Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 12 2 2 63 2 244 4 664 38 75 658 7
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 13.3 16.5 132.4 192.1
HCM LOS B C F F

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 1% 0% 83% 0% 96% 0% 10% 0%
Vol Thru, % 99% 0% 17% 0% 4% 0% 90% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 541 31 12 2 53 198 594 6
LT Vol 3 0 10 0 51 0 61 0
Through Vol 538 0 2 0 2 0 533 0
RT Vol 0 31 0 2 0 198 0 6
Lane Flow Rate 668 38 15 2 65 244 733 7
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 1.222 0.063 0.038 0.006 0.149 0.476 1.358 0.012
Departure Headway (Hd) 7.023 6.302 10.4 9.219 9.065 7.831 6.976 6.207
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 521 572 346 391 398 464 528 580
Service Time 4.723 4.002 8.1 6.919 6.765 5.531 4.676 3.907
HCM Lane V/C Ratio 1.282 0.066 0.043 0.005 0.163 0.526 1.388 0.012
HCM Control Delay 139.4 9.4 13.5 12 13.3 17.4 193.9 9
HCM Lane LOS F A B B B C F A
HCM 95th-tile Q 24 0.2 0.1 0 0.5 2.5 31.4 0



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
8: Mt Vernon Ave & De Berry St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 55 29 12 31 62 122 35 1276 36 132 833 41
Future Volume (veh/h) 55 29 12 31 62 122 35 1276 36 132 833 41
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.96 0.93 0.95 0.93 1.00 0.97 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 60 32 2 34 68 57 38 1402 40 145 915 44
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 334 443 28 411 232 194 316 1546 44 237 1647 79
Arrive On Green 0.27 0.27 0.27 0.27 0.27 0.27 0.03 0.46 0.46 0.07 0.50 0.50
Sat Flow, veh/h 1144 1642 103 1229 859 720 1594 3340 95 1594 3261 157
Grp Volume(v), veh/h 60 0 34 34 0 125 38 706 736 145 472 487
Grp Sat Flow(s),veh/h/ln1144 0 1744 1229 0 1578 1594 1683 1752 1594 1683 1735
Q Serve(g_s), s 3.2 0.0 1.1 1.6 0.0 4.6 0.9 28.7 28.8 3.4 14.3 14.3
Cycle Q Clear(g_c), s 7.9 0.0 1.1 2.6 0.0 4.6 0.9 28.7 28.8 3.4 14.3 14.3
Prop In Lane 1.00 0.06 1.00 0.46 1.00 0.05 1.00 0.09
Lane Grp Cap(c), veh/h 334 0 470 411 0 426 316 779 811 237 850 876
V/C Ratio(X) 0.18 0.00 0.07 0.08 0.00 0.29 0.12 0.91 0.91 0.61 0.56 0.56
Avail Cap(c_a), veh/h 412 0 589 495 0 533 603 796 829 672 850 876
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 24.6 0.0 20.1 21.1 0.0 21.4 10.7 18.4 18.4 16.2 12.6 12.6
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.1 0.1 14.0 13.9 1.0 1.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 0.0 0.4 0.4 0.0 1.6 0.3 12.4 12.9 1.0 4.7 4.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 24.6 0.0 20.1 21.1 0.0 21.6 10.7 32.4 32.3 17.2 13.6 13.6
LnGrp LOS C A C C A C B C C B B B
Approach Vol, veh/h 94 159 1480 1104
Approach Delay, s/veh 23.0 21.5 31.8 14.1
Approach LOS C C C B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s9.8 39.3 25.0 6.7 42.4 25.0
Change Period (Y+Rc), s 4.5 5.0 5.0 4.5 5.0 5.0
Max Green Setting (Gmax), s25.5 35.0 25.0 15.5 35.0 25.0
Max Q Clear Time (g_c+I1), s5.4 30.8 9.9 2.9 16.3 6.6
Green Ext Time (p_c), s 0.2 3.4 0.2 0.0 7.8 0.4

Intersection Summary
HCM 6th Ctrl Delay 24.0
HCM 6th LOS C



HCM 6th AWSC Opening Year No Project Conditions
9: Michigan St & Van Buren St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh93.2
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 2 5 92 15 73 6 466 22 47 453 53
Future Vol, veh/h 11 2 5 92 15 73 6 466 22 47 453 53
Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 15 3 7 123 20 97 8 621 29 63 604 71
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 12.4 17 84.5 128.4
HCM LOS B C F F

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 1% 61% 51% 8%
Vol Thru, % 94% 11% 8% 82%
Vol Right, % 4% 28% 41% 10%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 494 18 180 553
LT Vol 6 11 92 47
Through Vol 466 2 15 453
RT Vol 22 5 73 53
Lane Flow Rate 659 24 240 737
Geometry Grp 1 1 1 1
Degree of Util (X) 1.078 0.055 0.468 1.204
Departure Headway (Hd) 6.225 8.903 7.535 6.071
Convergence, Y/N Yes Yes Yes Yes
Cap 586 405 482 605
Service Time 4.225 6.903 5.535 4.071
HCM Lane V/C Ratio 1.125 0.059 0.498 1.218
HCM Control Delay 84.5 12.4 17 128.4
HCM Lane LOS F B C F
HCM 95th-tile Q 18.4 0.2 2.5 25.6



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
10: S Iowa Ave & I-215 SB Off Ramp AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 23 549 0 570 477 0
Future Volume (veh/h) 23 549 0 570 477 0
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 0 1772 1772 0
Adj Flow Rate, veh/h 28 583 0 687 575 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 2 2 0 2 2 0
Cap, veh/h 670 631 0 688 688 0
Arrive On Green 0.42 0.42 0.00 0.39 0.39 0.00
Sat Flow, veh/h 1594 1502 0 1772 1772 0
Grp Volume(v), veh/h 28 583 0 687 575 0
Grp Sat Flow(s),veh/h/ln1594 1502 0 1772 1772 0
Q Serve(g_s), s 0.6 22.1 0.0 23.2 17.6 0.0
Cycle Q Clear(g_c), s 0.6 22.1 0.0 23.2 17.6 0.0
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 670 631 0 688 688 0
V/C Ratio(X) 0.04 0.92 0.00 1.00 0.84 0.00
Avail Cap(c_a), veh/h 704 663 0 688 688 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.09 1.00 0.00
Uniform Delay (d), s/veh 10.3 16.5 0.0 18.3 16.6 0.0
Incr Delay (d2), s/veh 0.1 19.3 0.0 10.1 11.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 9.8 0.0 9.6 8.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.3 35.8 0.0 28.4 28.2 0.0
LnGrp LOS B D A C C A
Approach Vol, veh/h 611 687 575
Approach Delay, s/veh 34.6 28.4 28.2
Approach LOS C C C

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 29.3 30.7 29.3
Change Period (Y+Rc), s 6.0 5.5 6.0
Max Green Setting (Gmax), s 22.0 26.5 22.0
Max Q Clear Time (g_c+I1), s 25.2 24.1 19.6
Green Ext Time (p_c), s 0.0 1.1 0.6

Intersection Summary
HCM 6th Ctrl Delay 30.4
HCM 6th LOS C



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
11: S Iowa Ave & I-215 NB Ramps AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 317 772 17 253 81 945
Future Volume (veh/h) 317 772 17 253 81 945
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 373 908 20 51 95 471
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 266 768 74 188 584 551
Arrive On Green 0.17 0.43 0.17 0.17 0.37 0.37
Sat Flow, veh/h 1594 1772 442 1127 1594 1502
Grp Volume(v), veh/h 373 908 0 71 95 471
Grp Sat Flow(s),veh/h/ln1594 1772 0 1569 1594 1502
Q Serve(g_s), s 10.0 26.0 0.0 2.4 2.4 17.4
Cycle Q Clear(g_c), s 10.0 26.0 0.0 2.4 2.4 17.4
Prop In Lane 1.00 0.72 1.00 1.00
Lane Grp Cap(c), veh/h 266 768 0 262 584 551
V/C Ratio(X) 1.40 1.18 0.00 0.27 0.16 0.86
Avail Cap(c_a), veh/h 266 768 0 262 584 551
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.34 0.34
Uniform Delay (d), s/veh 25.0 17.0 0.0 21.8 12.8 17.5
Incr Delay (d2), s/veh 203.0 95.2 0.0 0.7 0.2 6.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln18.3 28.3 0.0 0.9 0.8 13.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 228.0 112.2 0.0 22.5 13.0 23.6
LnGrp LOS F F A C B C
Approach Vol, veh/h 1281 71 566
Approach Delay, s/veh 145.9 22.5 21.8
Approach LOS F C C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 32.0 28.0 16.0 16.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 26.0 22.0 10.0 10.0
Max Q Clear Time (g_c+I1), s 28.0 19.4 12.0 4.4
Green Ext Time (p_c), s 0.0 0.6 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 104.7
HCM 6th LOS F

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC Opening Year No Project Conditions
12: Michigan St & Pico St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh120.2
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 27 4 8 51 5 45 6 419 16 14 527 15
Future Vol, veh/h 27 4 8 51 5 45 6 419 16 14 527 15
Peak Hour Factor 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 41 6 12 77 8 68 9 635 24 21 798 23
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 12.9 14.3 77.9 180.6
HCM LOS B B F F

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 1% 69% 50% 3%
Vol Thru, % 95% 10% 5% 95%
Vol Right, % 4% 21% 45% 3%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 441 39 101 556
LT Vol 6 27 51 14
Through Vol 419 4 5 527
RT Vol 16 8 45 15
Lane Flow Rate 668 59 153 842
Geometry Grp 1 1 1 1
Degree of Util (X) 1.058 0.128 0.306 1.336
Departure Headway (Hd) 6.155 8.656 7.893 5.868
Convergence, Y/N Yes Yes Yes Yes
Cap 595 417 459 623
Service Time 4.155 6.656 5.893 3.868
HCM Lane V/C Ratio 1.123 0.141 0.333 1.352
HCM Control Delay 77.9 12.9 14.3 180.6
HCM Lane LOS F B B F
HCM 95th-tile Q 17.5 0.4 1.3 34.6



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
13: Iowa Ave & Main St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 163 339 726 141 227 735
Future Volume (veh/h) 163 339 726 141 227 735
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 194 404 864 0 270 875
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 480 453 583 312 1032
Arrive On Green 0.30 0.30 0.33 0.00 0.20 0.58
Sat Flow, veh/h 1594 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 194 404 864 0 270 875
Grp Sat Flow(s),veh/h/ln1594 1502 1772 1502 1594 1772
Q Serve(g_s), s 7.5 19.9 25.5 0.0 12.7 31.6
Cycle Q Clear(g_c), s 7.5 19.9 25.5 0.0 12.7 31.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 480 453 583 312 1032
V/C Ratio(X) 0.40 0.89 1.48 0.87 0.85
Avail Cap(c_a), veh/h 627 591 583 627 1032
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 21.6 25.9 26.0 0.0 30.2 13.3
Incr Delay (d2), s/veh 0.5 13.1 226.5 0.0 5.8 7.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.7 8.1 46.1 0.0 5.0 11.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 22.1 39.0 252.5 0.0 36.0 20.7
LnGrp LOS C D F D C
Approach Vol, veh/h 598 864 A 1145
Approach Delay, s/veh 33.5 252.5 24.3
Approach LOS C F C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s19.7 30.0 49.7 27.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s30.5 25.5 25.5 30.5
Max Q Clear Time (g_c+I1), s14.7 27.5 33.6 21.9
Green Ext Time (p_c), s 0.5 0.0 0.0 1.4

Intersection Summary
HCM 6th Ctrl Delay 102.1
HCM 6th LOS F

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th TWSC Opening Year No Project Conditions
14: W Main St & Taylor Ave AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 4 348 509 1 2 3
Future Vol, veh/h 4 348 509 1 2 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 60 60 60 60 60 60
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 7 580 848 2 3 5

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 850 0 - 0 1443 849
          Stage 1 - - - - 849 -
          Stage 2 - - - - 594 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 788 - - - 146 361
          Stage 1 - - - - 419 -
          Stage 2 - - - - 552 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 788 - - - 144 361
Mov Cap-2 Maneuver - - - - 144 -
          Stage 1 - - - - 414 -
          Stage 2 - - - - 552 -

Approach EB WB SB
HCM Control Delay, s 0.1 0 21.6
HCM LOS C

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 788 - - - 225
HCM Lane V/C Ratio 0.008 - - - 0.037
HCM Control Delay (s) 9.6 0 - - 21.6
HCM Lane LOS A A - - C
HCM 95th %tile Q(veh) 0 - - - 0.1



HCM 6th TWSC Opening Year No Project Conditions
15: Sanrive Ave/Titan Way & W Main St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 1.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 25 314 11 14 466 18 17 1 4 5 1 27
Future Vol, veh/h 25 314 11 14 466 18 17 1 4 5 1 27
Conflicting Peds, #/hr 40 0 40 40 0 40 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 120 - - 125 - 0 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 74 74 74 74 74 74 74 74 74 74 74 74
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 34 424 15 19 630 24 23 1 5 7 1 36

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 694 0 0 479 0 0 1239 1272 472 1211 1255 670
          Stage 1 - - - - - - 540 540 - 708 708 -
          Stage 2 - - - - - - 699 732 - 503 547 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 901 - - 1083 - - 152 168 592 159 172 457
          Stage 1 - - - - - - 526 521 - 426 438 -
          Stage 2 - - - - - - 430 427 - 551 517 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 867 - - 1042 - - 127 147 569 144 150 440
Mov Cap-2 Maneuver - - - - - - 127 147 - 144 150 -
          Stage 1 - - - - - - 486 481 - 394 414 -
          Stage 2 - - - - - - 386 404 - 523 478 -

Approach EB WB NB SB
HCM Control Delay, s 0.7 0.2 35.1 18
HCM LOS E C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 149 867 - - 1042 - - 321
HCM Lane V/C Ratio 0.2 0.039 - - 0.018 - - 0.139
HCM Control Delay (s) 35.1 9.3 - - 8.5 - - 18
HCM Lane LOS E A - - A - - C
HCM 95th %tile Q(veh) 0.7 0.1 - - 0.1 - - 0.5



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
16: W Main St & HS Driveway AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 89 234 473 7 221 99
Future Volume (veh/h) 89 234 473 7 221 99
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.94 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 146 384 775 8 362 52
Peak Hour Factor 0.61 0.61 0.61 0.61 0.61 0.61
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 283 1002 1083 453 436 411
Arrive On Green 0.18 0.57 0.32 0.32 0.27 0.27
Sat Flow, veh/h 1594 1772 3455 1408 1594 1502
Grp Volume(v), veh/h 146 384 775 8 362 52
Grp Sat Flow(s),veh/h/ln 1594 1772 1683 1408 1594 1502
Q Serve(g_s), s 5.2 7.5 12.6 0.2 13.3 1.6
Cycle Q Clear(g_c), s 5.2 7.5 12.6 0.2 13.3 1.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 283 1002 1083 453 436 411
V/C Ratio(X) 0.52 0.38 0.72 0.02 0.83 0.13
Avail Cap(c_a), veh/h 664 1129 2145 897 1164 1097
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.1 7.5 18.6 14.4 21.2 17.0
Incr Delay (d2), s/veh 0.5 0.2 0.9 0.0 4.9 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.9 2.3 4.3 0.1 5.1 1.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.7 7.7 19.5 14.4 26.1 17.1
LnGrp LOS C A B B C B
Approach Vol, veh/h 530 783 414
Approach Delay, s/veh 12.1 19.4 25.0
Approach LOS B B C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 40.5 21.6 15.1 25.4
Change Period (Y+Rc), s 5.4 4.6 4.1 5.4
Max Green Setting (Gmax), s 39.6 45.4 25.9 39.6
Max Q Clear Time (g_c+I1), s 9.5 15.3 7.2 14.6
Green Ext Time (p_c), s 2.5 1.8 0.2 5.4

Intersection Summary
HCM 6th Ctrl Delay 18.5
HCM 6th LOS B



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
17: Michigan St & W Main St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 124 292 39 7 377 56 62 234 48 18 220 340
Future Volume (veh/h) 124 292 39 7 377 56 62 234 48 18 220 340
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.92 1.00 0.90 1.00 0.92 1.00 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 194 456 25 11 589 83 97 366 69 28 344 478
Peak Hour Factor 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 224 471 369 224 398 56 205 470 89 106 174 242
Arrive On Green 0.14 0.27 0.27 0.14 0.27 0.27 0.13 0.33 0.33 0.07 0.27 0.27
Sat Flow, veh/h 1594 1772 1389 1594 1497 211 1594 1426 269 1594 647 899
Grp Volume(v), veh/h 194 456 25 11 0 672 97 0 435 28 0 822
Grp Sat Flow(s),veh/h/ln1594 1772 1389 1594 0 1707 1594 0 1695 1594 0 1546
Q Serve(g_s), s 11.0 23.5 0.9 0.6 0.0 24.6 5.2 0.0 21.4 1.5 0.0 24.9
Cycle Q Clear(g_c), s 11.0 23.5 0.9 0.6 0.0 24.6 5.2 0.0 21.4 1.5 0.0 24.9
Prop In Lane 1.00 1.00 1.00 0.12 1.00 0.16 1.00 0.58
Lane Grp Cap(c), veh/h 224 471 369 224 0 454 205 0 558 106 0 416
V/C Ratio(X) 0.87 0.97 0.07 0.05 0.00 1.48 0.47 0.00 0.78 0.26 0.00 1.98
Avail Cap(c_a), veh/h 274 471 369 274 0 454 284 0 558 281 0 416
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 38.9 33.6 12.2 34.4 0.0 34.0 37.4 0.0 28.0 41.0 0.0 33.8
Incr Delay (d2), s/veh 18.4 33.3 0.1 0.0 0.0 227.8 0.6 0.0 10.3 0.5 0.0 447.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.4 14.2 0.4 0.2 0.0 38.3 2.1 0.0 10.1 0.6 0.0 60.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 57.3 66.9 12.3 34.4 0.0 261.8 38.0 0.0 38.3 41.5 0.0 481.7
LnGrp LOS E E B C A F D A D D A F
Approach Vol, veh/h 675 683 532 850
Approach Delay, s/veh 62.1 258.1 38.3 467.2
Approach LOS E F D F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.1 30.0 15.4 30.0 17.1 30.0 9.9 35.6
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s15.9 24.6 16.5 24.9 15.9 24.6 16.3 * 25
Max Q Clear Time (g_c+I1), s2.6 25.5 7.2 26.9 13.0 26.6 3.5 23.4
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.6

Intersection Summary
HCM 6th Ctrl Delay 232.0
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
18: Stephens Ave & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 356 102 558 342 5 129 2 159 8 8 2
Future Volume (veh/h) 0 356 102 558 342 5 129 2 159 8 8 2
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.99 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 0 400 59 627 384 3 145 2 136 9 9 1
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 0 463 380 417 255 570 186 4 119 141 118 11
Arrive On Green 0.00 0.26 0.26 0.39 0.39 0.39 0.17 0.17 0.17 0.17 0.17 0.17
Sat Flow, veh/h 0 1772 1453 1066 653 1459 719 24 688 467 683 64
Grp Volume(v), veh/h 0 400 59 1011 0 3 283 0 0 19 0 0
Grp Sat Flow(s),veh/h/ln 0 1772 1453 1719 0 1459 1431 0 0 1214 0 0
Q Serve(g_s), s 0.0 19.1 2.8 34.6 0.0 0.1 14.4 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 19.1 2.8 34.6 0.0 0.1 15.3 0.0 0.0 0.9 0.0 0.0
Prop In Lane 0.00 1.00 0.62 1.00 0.51 0.48 0.47 0.05
Lane Grp Cap(c), veh/h 0 463 380 672 0 570 309 0 0 270 0 0
V/C Ratio(X) 0.00 0.86 0.16 1.51 0.00 0.01 0.92 0.00 0.00 0.07 0.00 0.00
Avail Cap(c_a), veh/h 0 693 568 672 0 570 309 0 0 271 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 31.2 25.2 27.0 0.0 16.5 37.5 0.0 0.0 30.7 0.0 0.0
Incr Delay (d2), s/veh 0.0 7.5 0.2 235.0 0.0 0.0 30.1 0.0 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 8.6 0.9 56.7 0.0 0.0 8.8 0.0 0.0 0.3 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 38.7 25.4 262.0 0.0 16.5 67.6 0.0 0.0 30.7 0.0 0.0
LnGrp LOS A D C F A B E A A C A A
Approach Vol, veh/h 459 1014 283 19
Approach Delay, s/veh 36.9 261.2 67.6 30.7
Approach LOS D F E C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 28.5 20.0 40.0 20.0
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 34.6 * 15 34.6 * 15
Max Q Clear Time (g_c+I1), s 21.1 2.9 36.6 17.3
Green Ext Time (p_c), s 2.1 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 169.9
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Opening Year No Project Conditions
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh111.5
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 80 521 61 29 166 27 40 85 21 152 248 83
Future Vol, veh/h 80 521 61 29 166 27 40 85 21 152 248 83
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 82 532 62 30 169 28 41 87 21 155 253 85
Number of Lanes 0 1 0 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 1 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 1
HCM Control Delay 215.4 17.7 16 41.2
HCM LOS F C C E

Lane NBLn1 NBLn2 EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 32% 0% 12% 15% 0% 38% 0%
Vol Thru, % 68% 0% 79% 85% 0% 62% 0%
Vol Right, % 0% 100% 9% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 125 21 662 195 27 400 83
LT Vol 40 0 80 29 0 152 0
Through Vol 85 0 521 166 0 248 0
RT Vol 0 21 61 0 27 0 83
Lane Flow Rate 128 21 676 199 28 408 85
Geometry Grp 7 7 6 7 7 7 7
Degree of Util (X) 0.303 0.046 1.404 0.447 0.056 0.87 0.16
Departure Headway (Hd) 9.772 8.866 7.484 8.916 8.108 8.665 7.739
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 370 406 493 406 444 420 467
Service Time 7.472 6.566 5.484 6.616 5.808 6.365 5.439
HCM Lane V/C Ratio 0.346 0.052 1.371 0.49 0.063 0.971 0.182
HCM Control Delay 16.7 12 215.4 18.6 11.3 47.3 11.9
HCM Lane LOS C B F C B E B
HCM 95th-tile Q 1.3 0.1 32.2 2.2 0.2 8.7 0.6



HCM 6th AWSC Opening Year No Project Conditions
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh12.3
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 66 299 29 28 0 78 0 36 37 2 128 0
Future Vol, veh/h 66 299 29 28 0 78 0 36 37 2 128 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 72 325 32 30 0 85 0 39 40 2 139 0
Number of Lanes 0 1 1 1 0 1 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 14.8 8.5 9 9.9
HCM LOS B A A A

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 0% 18% 0% 100% 0% 2%
Vol Thru, % 49% 82% 0% 0% 0% 98%
Vol Right, % 51% 0% 100% 0% 100% 0%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 73 365 29 28 78 130
LT Vol 0 66 0 28 0 2
Through Vol 36 299 0 0 0 128
RT Vol 37 0 29 0 78 0
Lane Flow Rate 79 397 32 30 85 141
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.115 0.585 0.04 0.051 0.114 0.212
Departure Headway (Hd) 5.2 5.311 4.515 6.061 4.848 5.397
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 682 674 785 585 729 658
Service Time 3.293 3.086 2.289 3.859 2.645 3.479
HCM Lane V/C Ratio 0.116 0.589 0.041 0.051 0.117 0.214
HCM Control Delay 9 15.4 7.5 9.2 8.3 9.9
HCM Lane LOS A C A A A A
HCM 95th-tile Q 0.4 3.8 0.1 0.2 0.4 0.8



HCM 6th TWSC Opening Year No Project Conditions
21: Highgrove Pl & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 11.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 429 93 10 787 4 96 1 241 4 3 22
Future Vol, veh/h 1 429 93 10 787 4 96 1 241 4 3 22
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Free - - None - - Stop - - None
Storage Length - - 100 - - - - - 115 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 466 101 11 855 4 104 1 262 4 3 24

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 859 0 - 466 0 0 1361 1349 466 1348 1347 857
          Stage 1 - - - - - - 468 468 - 879 879 -
          Stage 2 - - - - - - 893 881 - 469 468 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 782 - 0 1095 - - 125 151 597 128 151 357
          Stage 1 - - 0 - - - 575 561 - 342 365 -
          Stage 2 - - 0 - - - 336 365 - 575 561 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 782 - - 1095 - - 113 148 597 70 148 357
Mov Cap-2 Maneuver - - - - - - 113 148 - 70 148 -
          Stage 1 - - - - - - 574 560 - 341 358 -
          Stage 2 - - - - - - 305 358 - 321 560 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.1 50.9 25.3
HCM LOS F D

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBL WBT WBR SBLn1
Capacity (veh/h) 113 597 782 - 1095 - - 209
HCM Lane V/C Ratio 0.933 0.439 0.001 - 0.01 - - 0.151
HCM Control Delay (s) 138.4 15.7 9.6 0 8.3 0 - 25.3
HCM Lane LOS F C A A A A - D
HCM 95th %tile Q(veh) 5.8 2.2 0 - 0 - - 0.5



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
22: Iowa Ave & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 105 408 140 137 512 186 152 448 75 79 569 137
Future Volume (veh/h) 105 408 140 137 512 186 152 448 75 79 569 137
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 113 439 123 147 551 83 163 482 70 85 612 131
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 319 519 144 365 405 336 189 885 128 123 710 152
Arrive On Green 0.20 0.20 0.20 0.23 0.23 0.23 0.12 0.30 0.30 0.08 0.26 0.26
Sat Flow, veh/h 1594 2589 718 1594 1772 1471 1594 2944 425 1594 2741 585
Grp Volume(v), veh/h 113 284 278 147 551 83 163 275 277 85 375 368
Grp Sat Flow(s),veh/h/ln 1594 1683 1624 1594 1772 1471 1594 1683 1686 1594 1683 1644
Q Serve(g_s), s 6.6 17.5 17.8 8.4 24.6 5.0 10.8 14.7 14.8 5.6 22.9 23.0
Cycle Q Clear(g_c), s 6.6 17.5 17.8 8.4 24.6 5.0 10.8 14.7 14.8 5.6 22.9 23.0
Prop In Lane 1.00 0.44 1.00 1.00 1.00 0.25 1.00 0.36
Lane Grp Cap(c), veh/h 319 337 325 365 405 336 189 506 507 123 436 426
V/C Ratio(X) 0.35 0.84 0.85 0.40 1.36 0.25 0.86 0.54 0.55 0.69 0.86 0.86
Avail Cap(c_a), veh/h 365 385 371 365 405 336 234 535 536 234 535 523
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 37.0 41.4 41.5 35.2 41.5 33.9 46.6 31.4 31.5 48.4 38.0 38.0
Incr Delay (d2), s/veh 0.7 14.0 15.9 0.7 177.2 0.4 20.0 1.0 1.0 2.6 11.4 12.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 8.3 8.3 3.3 30.3 1.8 5.2 5.8 5.9 2.2 10.3 10.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 37.7 55.4 57.4 36.0 218.6 34.3 66.6 32.4 32.5 51.0 49.4 50.0
LnGrp LOS D E E D F C E C C D D D
Approach Vol, veh/h 675 781 715 828
Approach Delay, s/veh 53.2 164.7 40.3 49.8
Approach LOS D F D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 12.5 38.1 26.9 16.9 33.7 30.0
Change Period (Y+Rc), s * 4.2 5.8 5.4 * 4.2 5.8 5.4
Max Green Setting (Gmax), s * 16 34.2 24.6 * 16 34.2 24.6
Max Q Clear Time (g_c+I1), s 7.6 16.8 19.8 12.8 25.0 26.6
Green Ext Time (p_c), s 0.0 2.8 1.6 0.0 2.9 0.0

Intersection Summary
HCM 6th Ctrl Delay 78.2
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Opening Year No Project Conditions
23: Michigan St & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh23.8
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 63 303 56 17 416 96 28 101 3 72 111 106
Future Vol, veh/h 63 303 56 17 416 96 28 101 3 72 111 106
Peak Hour Factor 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 80 384 71 22 527 122 35 128 4 91 141 134
Number of Lanes 0 2 0 0 2 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 21.7 29.7 18 18.9
HCM LOS C D C C

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 22% 0% 29% 0% 8% 0% 39% 0%
Vol Thru, % 78% 0% 71% 73% 92% 68% 61% 0%
Vol Right, % 0% 100% 0% 27% 0% 32% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 129 3 215 208 225 304 183 106
LT Vol 28 0 63 0 17 0 72 0
Through Vol 101 0 152 152 208 208 111 0
RT Vol 0 3 0 56 0 96 0 106
Lane Flow Rate 163 4 272 263 285 385 232 134
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.413 0.009 0.612 0.566 0.617 0.806 0.558 0.288
Departure Headway (Hd) 9.095 8.253 8.108 7.762 7.804 7.538 8.666 7.737
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 395 432 443 462 461 477 415 463
Service Time 6.884 6.041 5.891 5.544 5.584 5.318 6.445 5.516
HCM Lane V/C Ratio 0.413 0.009 0.614 0.569 0.618 0.807 0.559 0.289
HCM Control Delay 18.2 11.1 23 20.3 22.5 35 21.9 13.6
HCM Lane LOS C B C C C D C B
HCM 95th-tile Q 2 0 4 3.4 4.1 7.5 3.3 1.2



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
24: Mt Vernon Ave & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 92 178 84 34 239 256 124 581 23 103 339 79
Future Volume (veh/h) 92 178 84 34 239 256 124 581 23 103 339 79
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.96 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 1772 1772 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 107 207 51 40 278 124 144 676 12 120 394 76
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 135 600 144 47 392 169 174 750 625 150 1132 216
Arrive On Green 0.08 0.22 0.22 0.03 0.17 0.17 0.11 0.42 0.42 0.09 0.40 0.40
Sat Flow, veh/h 1688 2680 644 1594 2259 975 1594 1772 1477 1688 2811 537
Grp Volume(v), veh/h 107 128 130 40 205 197 144 676 12 120 234 236
Grp Sat Flow(s),veh/h/ln1688 1683 1640 1594 1683 1551 1594 1772 1477 1688 1683 1664
Q Serve(g_s), s 5.2 5.3 5.5 2.1 9.5 10.0 7.3 29.4 0.4 5.8 8.0 8.2
Cycle Q Clear(g_c), s 5.2 5.3 5.5 2.1 9.5 10.0 7.3 29.4 0.4 5.8 8.0 8.2
Prop In Lane 1.00 0.39 1.00 0.63 1.00 1.00 1.00 0.32
Lane Grp Cap(c), veh/h 135 377 367 47 292 269 174 750 625 150 678 670
V/C Ratio(X) 0.79 0.34 0.35 0.85 0.70 0.73 0.83 0.90 0.02 0.80 0.35 0.35
Avail Cap(c_a), veh/h 306 509 495 289 509 468 289 856 714 306 814 804
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 37.4 27.0 27.1 40.0 32.2 32.4 36.1 22.2 13.9 37.0 17.2 17.2
Incr Delay (d2), s/veh 4.0 0.5 0.6 13.9 3.0 3.8 3.7 12.2 0.0 3.7 0.4 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.2 2.1 2.1 1.0 3.9 3.8 2.9 13.1 0.1 2.4 2.8 2.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.4 27.5 27.7 53.9 35.2 36.2 39.8 34.4 13.9 40.7 17.6 17.6
LnGrp LOS D C C D D D D C B D B B
Approach Vol, veh/h 365 442 832 590
Approach Delay, s/veh 31.6 37.3 35.1 22.3
Approach LOS C D D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s6.6 23.9 13.2 39.1 10.7 19.8 11.4 40.8
Change Period (Y+Rc), s 4.1 5.4 4.1 5.8 4.1 5.4 4.1 5.8
Max Green Setting (Gmax), s15.0 25.0 15.0 40.0 15.0 25.0 15.0 40.0
Max Q Clear Time (g_c+I1), s4.1 7.5 9.3 10.2 7.2 12.0 7.8 31.4
Green Ext Time (p_c), s 0.0 1.2 0.1 3.9 0.1 1.8 0.1 3.6

Intersection Summary
HCM 6th Ctrl Delay 31.6
HCM 6th LOS C



HCM Signalized Intersection Capacity Analysis Opening Year No Project Conditions
1: S La Cadena Dr & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 241 351 810 189 418 1162
Future Volume (vph) 241 351 810 189 418 1162
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 256 373 862 201 445 1236
RTOR Reduction (vph) 0 184 0 131 0 0
Lane Group Flow (vph) 256 189 862 70 445 1236
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 34.1 34.1 30.8 30.8 11.0 45.8
Effective Green, g (s) 34.1 34.1 30.8 30.8 11.0 45.8
Actuated g/C Ratio 0.39 0.39 0.35 0.35 0.13 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 614 581 1174 525 198 1747
v/s Ratio Prot c0.16 0.26 c0.28 c0.37
v/s Ratio Perm 0.13 0.05
v/c Ratio 0.42 0.33 0.73 0.13 2.25 0.71
Uniform Delay, d1 19.6 18.8 25.0 19.5 38.5 16.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.3 2.9 0.2 577.3 1.7
Delay (s) 20.1 19.2 27.9 19.7 615.7 17.6
Level of Service C B C B F B
Approach Delay (s) 19.6 26.4 176.0
Approach LOS B C F

Intersection Summary
HCM 2000 Control Delay 99.7 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 87.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



MOVEMENT SUMMARY
Site: 2 [Opening Year PM Peak Hour - No Project  (Site 

Folder: Grand Terrace Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 7 2.0 8 2.0 0.211 15.8 LOS C 0.7 16.7 0.82 0.82 0.82 29.9
8 T1 15 2.0 16 2.0 0.211 15.8 LOS C 0.7 16.7 0.82 0.82 0.82 29.8
18 R2 38 2.0 41 2.0 0.211 15.8 LOS C 0.7 16.7 0.82 0.82 0.82 29.1
Approach 60 2.0 65 2.0 0.211 15.8 LOS C 0.7 16.7 0.82 0.82 0.82 29.4

East: Barton Rd

1 L2 16 2.0 17 2.0 0.424 7.4 LOS A 2.5 62.3 0.44 0.30 0.44 34.0
6 T1 477 2.0 518 2.0 0.424 7.4 LOS A 2.5 62.3 0.44 0.30 0.44 33.4
16 R2 423 2.0 460 2.0 0.424 7.5 LOS A 2.3 60.6 0.43 0.30 0.43 32.7
Approach 916 2.0 996 2.0 0.424 7.4 LOS A 2.5 62.3 0.44 0.30 0.44 33.1

North: I-215 SB Ramps

7 L2 708 2.0 770 2.0 0.903 33.4 LOS D 20.7 525.2 1.00 1.73 3.01 23.3
4 T1 12 2.0 13 2.0 0.903 33.4 LOS D 20.7 525.2 1.00 1.73 3.01 23.3
14 R2 164 2.0 178 2.0 0.225 7.0 LOS A 0.9 22.5 0.55 0.53 0.55 32.9
Approach 884 2.0 961 2.0 0.903 28.5 LOS D 20.7 525.2 0.92 1.51 2.55 24.6

West: Barton Rd

5 L2 148 2.0 161 2.0 0.737 22.8 LOS C 7.1 179.4 0.86 1.17 1.85 27.1
2 T1 743 2.0 808 2.0 0.737 22.8 LOS C 7.1 179.4 0.86 1.17 1.85 27.4
12 R2 7 2.0 8 2.0 0.737 22.8 LOS C 7.1 179.4 0.86 1.17 1.85 26.9
Approach 898 2.0 976 2.0 0.737 22.8 LOS C 7.1 179.4 0.86 1.17 1.85 27.4

All 
Vehicles

2758 2.0 2998 2.0 0.903 19.4 LOS C 20.7 525.2 0.74 0.98 1.58 28.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Organisation: FEHR AND PEERS | Licence: PLUS / Enterprise | Processed: Tuesday, May 31, 2022 3:33:55 PM
Project: \\FpOC03.fpainc.local\Data_OC\Projects\OC18\0551 Grand Terrace Specific Plan\2022 Updated Study\Analysis\SIDRA\Intersection 2 
Analysis.sip9



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
3: I-215 NB Off/I-215 NB On & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 253 1236 0 0 826 348 90 0 467 0 0 0
Future Volume (veh/h) 253 1236 0 0 826 348 90 0 467 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 264 1288 0 0 860 143 94 0 363
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 315 2085 0 0 1178 521 300 0 559
Arrive On Green 0.19 0.62 0.00 0.00 0.35 0.35 0.19 0.00 0.19
Sat Flow, veh/h 1688 3455 0 0 3455 1491 1594 0 2963
Grp Volume(v), veh/h 264 1288 0 0 860 143 94 0 363
Grp Sat Flow(s),veh/h/ln 1688 1683 0 0 1683 1491 1594 0 1482
Q Serve(g_s), s 9.1 14.2 0.0 0.0 13.5 4.2 3.1 0.0 6.8
Cycle Q Clear(g_c), s 9.1 14.2 0.0 0.0 13.5 4.2 3.1 0.0 6.8
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 315 2085 0 0 1178 521 300 0 559
V/C Ratio(X) 0.84 0.62 0.00 0.00 0.73 0.27 0.31 0.00 0.65
Avail Cap(c_a), veh/h 699 2085 0 0 1951 864 792 0 1472
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.7 7.1 0.0 0.0 17.1 14.1 21.1 0.0 22.7
Incr Delay (d2), s/veh 2.3 0.5 0.0 0.0 0.7 0.2 0.6 0.0 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.5 3.6 0.0 0.0 4.6 1.3 1.1 0.0 2.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.0 7.6 0.0 0.0 17.8 14.3 21.7 0.0 23.9
LnGrp LOS C A A A B B C A C
Approach Vol, veh/h 1552 1003 457
Approach Delay, s/veh 10.7 17.3 23.5
Approach LOS B B C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 43.2 16.3 26.9 17.2
Change Period (Y+Rc), s 5.8 5.0 5.8 5.8
Max Green Setting (Gmax), s 35.0 25.0 35.0 30.0
Max Q Clear Time (g_c+I1), s 16.2 11.1 15.5 8.8
Green Ext Time (p_c), s 7.8 0.3 5.2 1.7

Intersection Summary
HCM 6th Ctrl Delay 14.8
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 53 1075 529 106 798 12 364 31 75 12 21 9
Future Volume (veh/h) 53 1075 529 106 798 12 364 31 75 12 21 9
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 56 1132 416 112 840 13 383 33 20 13 22 2
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 84 1420 631 145 1551 24 528 320 265 27 64 6
Arrive On Green 0.05 0.42 0.42 0.09 0.46 0.46 0.16 0.18 0.18 0.02 0.04 0.04
Sat Flow, veh/h 1688 3367 1496 1688 3392 52 3375 1772 1468 1688 1595 145
Grp Volume(v), veh/h 56 1132 416 112 417 436 383 33 20 13 0 24
Grp Sat Flow(s),veh/h/ln1688 1683 1496 1688 1683 1761 1688 1772 1468 1688 0 1740
Q Serve(g_s), s 2.0 18.0 13.7 4.0 11.0 11.0 6.6 1.0 0.7 0.5 0.0 0.8
Cycle Q Clear(g_c), s 2.0 18.0 13.7 4.0 11.0 11.0 6.6 1.0 0.7 0.5 0.0 0.8
Prop In Lane 1.00 1.00 1.00 0.03 1.00 1.00 1.00 0.08
Lane Grp Cap(c), veh/h 84 1420 631 145 770 805 528 320 265 27 0 70
V/C Ratio(X) 0.66 0.80 0.66 0.77 0.54 0.54 0.72 0.10 0.08 0.48 0.00 0.34
Avail Cap(c_a), veh/h 549 1916 852 823 958 1002 1647 865 716 549 0 566
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 28.7 15.5 14.2 27.5 12.0 12.0 24.7 21.0 20.9 30.0 0.0 28.7
Incr Delay (d2), s/veh 6.4 1.2 0.4 6.4 0.2 0.2 1.4 0.1 0.0 9.2 0.0 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.9 5.8 4.1 1.7 3.3 3.5 2.6 0.4 0.2 0.3 0.0 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 35.1 16.7 14.7 34.0 12.3 12.2 26.1 21.1 21.0 39.2 0.0 29.8
LnGrp LOS D B B C B B C C C D A C
Approach Vol, veh/h 1604 965 436 37
Approach Delay, s/veh 16.8 14.8 25.5 33.1
Approach LOS B B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.5 30.8 13.8 7.4 7.3 33.0 5.2 16.0
Change Period (Y+Rc), s* 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s* 30 35.0 * 30 20.0 * 20 35.0 * 20 30.0
Max Q Clear Time (g_c+I1), s6.0 20.0 8.6 2.8 4.0 13.0 2.5 3.0
Green Ext Time (p_c), s 0.2 5.5 1.0 0.0 0.1 3.2 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 17.6
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
5: Mt Vernon Ave & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 197 579 288 494 540 52 192 469 402 56 327 124
Future Volume (veh/h) 197 579 288 494 540 52 192 469 402 56 327 124
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1575 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 201 591 230 504 551 46 196 479 243 57 334 82
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 231 751 292 483 1069 89 201 578 291 70 496 120
Arrive On Green 0.14 0.32 0.32 0.17 0.34 0.34 0.13 0.27 0.27 0.04 0.19 0.19
Sat Flow, veh/h 1594 2351 913 2910 3140 262 1594 2151 1084 1594 2663 642
Grp Volume(v), veh/h 201 423 398 504 295 302 196 374 348 57 209 207
Grp Sat Flow(s),veh/h/ln1594 1683 1581 1455 1683 1718 1594 1683 1552 1594 1683 1622
Q Serve(g_s), s 11.2 20.8 20.9 15.1 12.7 12.8 11.1 19.0 19.2 3.2 10.5 10.8
Cycle Q Clear(g_c), s 11.2 20.8 20.9 15.1 12.7 12.8 11.1 19.0 19.2 3.2 10.5 10.8
Prop In Lane 1.00 0.58 1.00 0.15 1.00 0.70 1.00 0.40
Lane Grp Cap(c), veh/h 231 538 505 483 573 585 201 452 417 70 313 302
V/C Ratio(X) 0.87 0.79 0.79 1.04 0.51 0.52 0.97 0.83 0.83 0.81 0.67 0.69
Avail Cap(c_a), veh/h 247 538 505 483 573 585 201 462 426 166 425 410
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.58 0.58 0.58 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 38.1 28.2 28.2 38.0 24.0 24.0 39.6 31.3 31.4 43.1 34.4 34.5
Incr Delay (d2), s/veh 15.8 6.7 7.2 52.8 3.3 3.2 55.2 12.5 14.1 8.2 4.1 4.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.2 8.8 8.4 8.8 5.5 5.6 7.3 8.9 8.4 1.4 4.5 4.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.9 34.8 35.4 90.8 27.3 27.3 94.8 43.8 45.4 51.3 38.5 39.3
LnGrp LOS D C D F C C F D D D D D
Approach Vol, veh/h 1022 1101 918 473
Approach Delay, s/veh 38.8 56.3 55.3 40.4
Approach LOS D E E D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.0 29.3 17.2 36.5 15.5 21.8 19.1 34.6
Change Period (Y+Rc), s 4.0 4.9 4.0 5.5 4.0 4.9 4.0 5.5
Max Green Setting (Gmax), s9.5 25.0 14.1 24.0 11.5 23.0 15.1 22.0
Max Q Clear Time (g_c+I1), s5.2 21.2 13.2 14.8 13.1 12.8 17.1 22.9
Green Ext Time (p_c), s 0.0 2.1 0.0 3.6 0.0 2.5 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 48.8
HCM 6th LOS D



HCM 6th AWSC Opening Year No Project Conditions
6: Michigan St & Commerce Way/Commerce Way/Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh15.8
Intersection LOS C

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 18 5 681 31 7 429
Future Vol, veh/h 18 5 681 31 7 429
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 19 5 724 33 7 456
Number of Lanes 2 0 1 2 1 2

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 3 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 3 2
Conflicting Approach RightNB WB
Conflicting Lanes Right 3 0 3
HCM Control Delay 10.2 19.4 10.1
HCM LOS B C B

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2WBLn1WBLn2WBLn3
Vol Left, % 100% 0% 0% 0% 0% 100% 97% 0%
Vol Thru, % 0% 0% 0% 100% 55% 0% 3% 100%
Vol Right, % 0% 100% 100% 0% 45% 0% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 7 215 215 12 11 341 351 21
LT Vol 7 0 0 0 0 341 341 0
Through Vol 0 0 0 12 6 0 10 21
RT Vol 0 215 215 0 5 0 0 0
Lane Flow Rate 7 228 228 13 12 362 373 22
Geometry Grp 7 7 7 8 8 8 8 8
Degree of Util (X) 0.015 0.371 0.261 0.026 0.023 0.634 0.652 0.025
Departure Headway (Hd) 7.047 5.847 4.113 7.355 7.031 6.303 6.289 4.057
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 511 618 879 485 508 572 575 882
Service Time 4.747 3.547 1.813 5.118 4.795 4.031 4.016 1.784
HCM Lane V/C Ratio 0.014 0.369 0.259 0.027 0.024 0.633 0.649 0.025
HCM Control Delay 9.9 12 8.3 10.3 10 19.4 20.1 6.9
HCM Lane LOS A B A B A C C A
HCM 95th-tile Q 0 1.7 1 0.1 0.1 4.4 4.7 0.1



HCM 6th AWSC Opening Year No Project Conditions
7: Michigan St & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh43.8
Intersection LOS E

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 4 1 19 3 76 2 355 23 97 571 5
Future Vol, veh/h 7 4 1 19 3 76 2 355 23 97 571 5
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 7 4 1 20 3 79 2 370 24 101 595 5
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 10.7 10.5 15.1 65.4
HCM LOS B B C F

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 1% 0% 64% 0% 86% 0% 15% 0%
Vol Thru, % 99% 0% 36% 0% 14% 0% 85% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 357 23 11 1 22 76 668 5
LT Vol 2 0 7 0 19 0 97 0
Through Vol 355 0 4 0 3 0 571 0
RT Vol 0 23 0 1 0 76 0 5
Lane Flow Rate 372 24 11 1 23 79 696 5
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.572 0.032 0.025 0.002 0.048 0.142 1.031 0.007
Departure Headway (Hd) 5.654 4.943 7.944 6.897 7.768 6.609 5.336 4.559
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 643 729 453 522 464 546 675 774
Service Time 3.354 2.643 5.644 4.597 5.468 4.309 3.132 2.354
HCM Lane V/C Ratio 0.579 0.033 0.024 0.002 0.05 0.145 1.031 0.006
HCM Control Delay 15.6 7.8 10.8 9.6 10.9 10.4 65.8 7.4
HCM Lane LOS C A B A B B F A
HCM 95th-tile Q 3.6 0.1 0.1 0 0.2 0.5 17.3 0



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
8: Mt Vernon Ave & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 48 23 10 12 7 47 17 956 27 59 996 52
Future Volume (veh/h) 48 23 10 12 7 47 17 956 27 59 996 52
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 0.96 0.98 0.96 1.00 0.97 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 50 24 2 12 7 6 18 996 28 61 1038 52
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 321 200 17 311 108 92 340 1629 46 386 1685 84
Arrive On Green 0.12 0.12 0.12 0.12 0.12 0.12 0.02 0.49 0.49 0.05 0.52 0.52
Sat Flow, veh/h 1293 1607 134 1279 863 740 1594 3341 94 1594 3256 163
Grp Volume(v), veh/h 50 0 26 12 0 13 18 502 522 61 537 553
Grp Sat Flow(s),veh/h/ln1293 0 1741 1279 0 1603 1594 1683 1752 1594 1683 1736
Q Serve(g_s), s 1.5 0.0 0.6 0.4 0.0 0.3 0.2 9.3 9.3 0.8 9.6 9.6
Cycle Q Clear(g_c), s 1.8 0.0 0.6 0.9 0.0 0.3 0.2 9.3 9.3 0.8 9.6 9.6
Prop In Lane 1.00 0.08 1.00 0.46 1.00 0.05 1.00 0.09
Lane Grp Cap(c), veh/h 321 0 217 311 0 200 340 820 854 386 871 898
V/C Ratio(X) 0.16 0.00 0.12 0.04 0.00 0.07 0.05 0.61 0.61 0.16 0.62 0.62
Avail Cap(c_a), veh/h 917 0 1020 901 0 939 890 1380 1436 1261 1380 1423
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.3 0.0 16.6 17.0 0.0 16.5 6.1 8.0 8.0 5.9 7.3 7.3
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.1 0.0 1.1 1.0 0.1 1.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 0.0 0.2 0.1 0.0 0.1 0.0 2.2 2.3 0.1 2.1 2.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.4 0.0 16.7 17.0 0.0 16.5 6.2 9.0 9.0 6.0 8.3 8.3
LnGrp LOS B A B B A B A A A A A A
Approach Vol, veh/h 76 25 1042 1151
Approach Delay, s/veh 17.1 16.8 9.0 8.2
Approach LOS B B A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s6.6 25.8 10.3 5.3 27.1 10.3
Change Period (Y+Rc), s 4.5 5.0 5.0 4.5 5.0 5.0
Max Green Setting (Gmax), s25.5 35.0 25.0 15.5 35.0 25.0
Max Q Clear Time (g_c+I1), s2.8 11.3 3.8 2.2 11.6 2.9
Green Ext Time (p_c), s 0.1 9.5 0.1 0.0 10.2 0.0

Intersection Summary
HCM 6th Ctrl Delay 8.9
HCM 6th LOS A



HCM 6th AWSC Opening Year No Project Conditions
9: Michigan St & Van Buren St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh15.7
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 38 7 11 18 3 25 3 287 29 61 494 9
Future Vol, veh/h 38 7 11 18 3 25 3 287 29 61 494 9
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 38 7 11 18 3 25 3 290 29 62 499 9
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.8 9.4 11.5 19.2
HCM LOS A A B C

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 1% 68% 39% 11%
Vol Thru, % 90% 12% 7% 88%
Vol Right, % 9% 20% 54% 2%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 319 56 46 564
LT Vol 3 38 18 61
Through Vol 287 7 3 494
RT Vol 29 11 25 9
Lane Flow Rate 322 57 46 570
Geometry Grp 1 1 1 1
Degree of Util (X) 0.43 0.096 0.076 0.729
Departure Headway (Hd) 4.803 6.129 5.891 4.607
Convergence, Y/N Yes Yes Yes Yes
Cap 741 588 611 780
Service Time 2.88 4.133 3.894 2.672
HCM Lane V/C Ratio 0.435 0.097 0.075 0.731
HCM Control Delay 11.5 9.8 9.4 19.2
HCM Lane LOS B A A C
HCM 95th-tile Q 2.2 0.3 0.2 6.5



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
10: S Iowa Ave & I-215 SB Off Ramp PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 49 626 0 711 503 0
Future Volume (veh/h) 49 626 0 711 503 0
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 0 1772 1772 0
Adj Flow Rate, veh/h 52 564 0 748 529 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 2 2 0
Cap, veh/h 656 618 0 703 703 0
Arrive On Green 0.41 0.41 0.00 0.40 0.40 0.00
Sat Flow, veh/h 1594 1502 0 1772 1772 0
Grp Volume(v), veh/h 52 564 0 748 529 0
Grp Sat Flow(s),veh/h/ln1594 1502 0 1772 1772 0
Q Serve(g_s), s 1.2 21.2 0.0 23.8 15.4 0.0
Cycle Q Clear(g_c), s 1.2 21.2 0.0 23.8 15.4 0.0
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 656 618 0 703 703 0
V/C Ratio(X) 0.08 0.91 0.00 1.06 0.75 0.00
Avail Cap(c_a), veh/h 704 663 0 703 703 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.09 1.00 0.00
Uniform Delay (d), s/veh 10.7 16.6 0.0 18.1 15.6 0.0
Incr Delay (d2), s/veh 0.1 17.5 0.0 32.5 7.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 9.2 0.0 14.2 6.5 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.8 34.2 0.0 50.6 22.9 0.0
LnGrp LOS B C A F C A
Approach Vol, veh/h 616 748 529
Approach Delay, s/veh 32.2 50.6 22.9
Approach LOS C D C

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 29.8 30.2 29.8
Change Period (Y+Rc), s 6.0 5.5 6.0
Max Green Setting (Gmax), s 22.0 26.5 22.0
Max Q Clear Time (g_c+I1), s 25.8 23.2 17.4
Green Ext Time (p_c), s 0.0 1.5 0.9

Intersection Summary
HCM 6th Ctrl Delay 36.9
HCM 6th LOS D



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
11: S Iowa Ave & I-215 NB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 330 787 16 380 99 1031
Future Volume (veh/h) 330 787 16 380 99 1031
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 359 855 17 70 108 472
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 266 768 50 208 584 551
Arrive On Green 0.17 0.43 0.17 0.17 0.37 0.37
Sat Flow, veh/h 1594 1772 302 1245 1594 1502
Grp Volume(v), veh/h 359 855 0 87 108 472
Grp Sat Flow(s),veh/h/ln1594 1772 0 1548 1594 1502
Q Serve(g_s), s 10.0 26.0 0.0 3.0 2.8 17.4
Cycle Q Clear(g_c), s 10.0 26.0 0.0 3.0 2.8 17.4
Prop In Lane 1.00 0.80 1.00 1.00
Lane Grp Cap(c), veh/h 266 768 0 258 584 551
V/C Ratio(X) 1.35 1.11 0.00 0.34 0.18 0.86
Avail Cap(c_a), veh/h 266 768 0 258 584 551
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.42 0.42
Uniform Delay (d), s/veh 25.0 17.0 0.0 22.1 12.9 17.5
Incr Delay (d2), s/veh 180.9 68.3 0.0 0.9 0.3 7.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln16.6 22.5 0.0 1.1 0.9 14.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 205.9 85.3 0.0 23.0 13.2 24.9
LnGrp LOS F F A C B C
Approach Vol, veh/h 1214 87 580
Approach Delay, s/veh 121.0 23.0 22.8
Approach LOS F C C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 32.0 28.0 16.0 16.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 26.0 22.0 10.0 10.0
Max Q Clear Time (g_c+I1), s 28.0 19.4 12.0 5.0
Green Ext Time (p_c), s 0.0 0.6 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 86.2
HCM 6th LOS F

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC Opening Year No Project Conditions
12: Michigan St & Pico St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh18.3
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 14 14 10 9 44 34 29 270 23 53 408 62
Future Vol, veh/h 14 14 10 9 44 34 29 270 23 53 408 62
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 16 16 11 10 49 38 33 303 26 60 458 70
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.9 10.3 13.3 23.3
HCM LOS A B B C

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 9% 37% 10% 10%
Vol Thru, % 84% 37% 51% 78%
Vol Right, % 7% 26% 39% 12%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 322 38 87 523
LT Vol 29 14 9 53
Through Vol 270 14 44 408
RT Vol 23 10 34 62
Lane Flow Rate 362 43 98 588
Geometry Grp 1 1 1 1
Degree of Util (X) 0.511 0.075 0.165 0.788
Departure Headway (Hd) 5.088 6.356 6.069 4.83
Convergence, Y/N Yes Yes Yes Yes
Cap 709 562 589 752
Service Time 3.119 4.411 4.118 2.83
HCM Lane V/C Ratio 0.511 0.077 0.166 0.782
HCM Control Delay 13.3 9.9 10.3 23.3
HCM Lane LOS B A B C
HCM 95th-tile Q 2.9 0.2 0.6 8



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
13: Iowa Ave & Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 109 214 880 289 191 892
Future Volume (veh/h) 109 214 880 289 191 892
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 117 230 946 0 205 959
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 311 293 749 253 1162
Arrive On Green 0.20 0.20 0.42 0.00 0.16 0.66
Sat Flow, veh/h 1594 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 117 230 946 0 205 959
Grp Sat Flow(s),veh/h/ln1594 1502 1772 1502 1594 1772
Q Serve(g_s), s 3.8 8.8 25.5 0.0 7.5 24.5
Cycle Q Clear(g_c), s 3.8 8.8 25.5 0.0 7.5 24.5
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 311 293 749 253 1162
V/C Ratio(X) 0.38 0.79 1.26 0.81 0.83
Avail Cap(c_a), veh/h 806 759 749 806 1162
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 21.1 23.1 17.4 0.0 24.5 7.8
Incr Delay (d2), s/veh 0.8 4.6 129.1 0.0 5.0 5.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.3 3.1 34.8 0.0 2.8 6.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.8 27.7 146.6 0.0 29.5 13.3
LnGrp LOS C C F C B
Approach Vol, veh/h 347 946 A 1164
Approach Delay, s/veh 25.7 146.6 16.2
Approach LOS C F B

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s14.1 30.0 44.1 16.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s30.5 25.5 25.5 30.5
Max Q Clear Time (g_c+I1), s9.5 27.5 26.5 10.8
Green Ext Time (p_c), s 0.4 0.0 0.0 1.0

Intersection Summary
HCM 6th Ctrl Delay 67.7
HCM 6th LOS E

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th TWSC Opening Year No Project Conditions
14: W Main St & Taylor Ave PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 433 232 0 0 0
Future Vol, veh/h 0 433 232 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 451 242 0 0 0

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 242 0 - 0 693 242
          Stage 1 - - - - 242 -
          Stage 2 - - - - 451 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1324 - - - 409 797
          Stage 1 - - - - 798 -
          Stage 2 - - - - 642 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1324 - - - 409 797
Mov Cap-2 Maneuver - - - - 409 -
          Stage 1 - - - - 798 -
          Stage 2 - - - - 642 -

Approach EB WB SB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1324 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - - - 0
HCM Lane LOS A - - - A
HCM 95th %tile Q(veh) 0 - - - -



HCM 6th TWSC Opening Year No Project Conditions
15: Sanrive Ave/Titan Way & W Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 4.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 91 326 16 7 144 118 17 0 4 83 2 71
Future Vol, veh/h 91 326 16 7 144 118 17 0 4 83 2 71
Conflicting Peds, #/hr 20 0 20 20 0 20 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 120 - - 125 - 0 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 97 347 17 7 153 126 18 0 4 88 2 76

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 299 0 0 384 0 0 839 883 376 739 765 173
          Stage 1 - - - - - - 570 570 - 187 187 -
          Stage 2 - - - - - - 269 313 - 552 578 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1262 - - 1174 - - 285 285 670 333 333 871
          Stage 1 - - - - - - 506 505 - 815 745 -
          Stage 2 - - - - - - 737 657 - 518 501 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1238 - - 1152 - - 237 251 657 304 294 854
Mov Cap-2 Maneuver - - - - - - 237 251 - 304 294 -
          Stage 1 - - - - - - 457 457 - 737 726 -
          Stage 2 - - - - - - 666 641 - 474 453 -

Approach EB WB NB SB
HCM Control Delay, s 1.7 0.2 19.5 18.5
HCM LOS C C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 270 1238 - - 1152 - - 430
HCM Lane V/C Ratio 0.083 0.078 - - 0.006 - - 0.386
HCM Control Delay (s) 19.5 8.2 - - 8.1 - - 18.5
HCM Lane LOS C A - - A - - C
HCM 95th %tile Q(veh) 0.3 0.3 - - 0 - - 1.8



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
16: W Main St & HS Driveway PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 4 409 221 1 10 7
Future Volume (veh/h) 4 409 221 1 10 7
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 4 440 238 1 11 4
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 21 774 1116 483 539 507
Arrive On Green 0.01 0.44 0.33 0.33 0.34 0.34
Sat Flow, veh/h 1594 1772 3455 1456 1594 1502
Grp Volume(v), veh/h 4 440 238 1 11 4
Grp Sat Flow(s),veh/h/ln 1594 1772 1683 1456 1594 1502
Q Serve(g_s), s 0.1 8.3 2.3 0.0 0.2 0.1
Cycle Q Clear(g_c), s 0.1 8.3 2.3 0.0 0.2 0.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 21 774 1116 483 539 507
V/C Ratio(X) 0.19 0.57 0.21 0.00 0.02 0.01
Avail Cap(c_a), veh/h 930 1581 3004 1299 1630 1536
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.7 9.4 10.7 9.9 9.8 9.8
Incr Delay (d2), s/veh 1.7 0.7 0.1 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 2.5 0.6 0.0 0.1 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.3 10.0 10.8 9.9 9.8 9.8
LnGrp LOS C B B A A A
Approach Vol, veh/h 444 239 15
Approach Delay, s/veh 10.1 10.8 9.8
Approach LOS B B A

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 24.8 19.6 4.7 20.1
Change Period (Y+Rc), s 5.4 4.6 4.1 5.4
Max Green Setting (Gmax), s 39.6 45.4 25.9 39.6
Max Q Clear Time (g_c+I1), s 10.3 2.2 2.1 4.3
Green Ext Time (p_c), s 3.0 0.0 0.0 1.5

Intersection Summary
HCM 6th Ctrl Delay 10.4
HCM 6th LOS B



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
17: Michigan St & W Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 124 272 22 9 126 43 11 170 21 40 301 97
Future Volume (veh/h) 124 272 22 9 126 43 11 170 21 40 301 97
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.95 1.00 0.93 1.00 0.95 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 131 286 8 9 133 32 12 179 19 42 317 94
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 248 386 312 218 270 65 61 504 53 146 492 146
Arrive On Green 0.16 0.22 0.22 0.14 0.20 0.20 0.04 0.32 0.32 0.09 0.38 0.38
Sat Flow, veh/h 1594 1772 1433 1594 1357 326 1594 1565 166 1594 1303 386
Grp Volume(v), veh/h 131 286 8 9 0 165 12 0 198 42 0 411
Grp Sat Flow(s),veh/h/ln1594 1772 1433 1594 0 1683 1594 0 1731 1594 0 1689
Q Serve(g_s), s 6.0 11.9 0.3 0.4 0.0 6.9 0.6 0.0 6.9 1.9 0.0 15.8
Cycle Q Clear(g_c), s 6.0 11.9 0.3 0.4 0.0 6.9 0.6 0.0 6.9 1.9 0.0 15.8
Prop In Lane 1.00 1.00 1.00 0.19 1.00 0.10 1.00 0.23
Lane Grp Cap(c), veh/h 248 386 312 218 0 335 61 0 557 146 0 638
V/C Ratio(X) 0.53 0.74 0.03 0.04 0.00 0.49 0.20 0.00 0.36 0.29 0.00 0.64
Avail Cap(c_a), veh/h 321 553 447 321 0 525 333 0 557 329 0 638
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 30.7 28.8 15.8 29.6 0.0 28.1 36.8 0.0 20.5 33.4 0.0 20.2
Incr Delay (d2), s/veh 0.7 4.3 0.0 0.0 0.0 1.6 0.6 0.0 1.8 0.4 0.0 2.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.3 5.3 0.1 0.1 0.0 2.7 0.2 0.0 3.0 0.7 0.0 6.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.3 33.0 15.8 29.6 0.0 29.6 37.4 0.0 22.2 33.8 0.0 22.4
LnGrp LOS C C B C A C D A C C A C
Approach Vol, veh/h 425 174 210 453
Approach Delay, s/veh 32.2 29.6 23.1 23.5
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.9 22.6 6.5 34.9 16.4 21.1 10.9 30.5
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s15.9 24.6 16.5 24.9 15.9 24.6 16.3 * 25
Max Q Clear Time (g_c+I1), s2.4 13.9 2.6 17.8 8.0 8.9 3.9 8.9
Green Ext Time (p_c), s 0.0 1.6 0.0 1.4 0.1 1.0 0.0 1.0

Intersection Summary
HCM 6th Ctrl Delay 27.2
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
18: Stephens Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 456 160 426 346 5 195 3 238 0 7 1
Future Volume (veh/h) 4 456 160 426 346 5 195 3 238 0 7 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.99 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 4 475 101 444 360 3 203 3 205 0 7 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 4 530 440 352 285 539 169 2 112 0 222 32
Arrive On Green 0.30 0.30 0.30 0.37 0.37 0.37 0.16 0.16 0.16 0.00 0.16 0.16
Sat Flow, veh/h 15 1756 1456 952 772 1459 681 10 688 0 1357 194
Grp Volume(v), veh/h 479 0 101 804 0 3 411 0 0 0 0 8
Grp Sat Flow(s),veh/h/ln1771 0 1456 1724 0 1459 1378 0 0 0 0 1550
Q Serve(g_s), s 24.2 0.0 4.9 34.6 0.0 0.1 14.9 0.0 0.0 0.0 0.0 0.4
Cycle Q Clear(g_c), s 24.2 0.0 4.9 34.6 0.0 0.1 15.3 0.0 0.0 0.0 0.0 0.4
Prop In Lane 0.01 1.00 0.55 1.00 0.49 0.50 0.00 0.12
Lane Grp Cap(c), veh/h 535 0 440 637 0 539 282 0 0 0 0 253
V/C Ratio(X) 0.90 0.00 0.23 1.26 0.00 0.01 1.45 0.00 0.00 0.00 0.00 0.03
Avail Cap(c_a), veh/h 654 0 538 637 0 539 282 0 0 0 0 255
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 31.3 0.0 24.5 29.5 0.0 18.7 40.9 0.0 0.0 0.0 0.0 33.0
Incr Delay (d2), s/veh 13.1 0.0 0.3 130.5 0.0 0.0 223.4 0.0 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.7 0.0 1.6 36.3 0.0 0.0 24.1 0.0 0.0 0.0 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 44.4 0.0 24.8 160.0 0.0 18.7 264.3 0.0 0.0 0.0 0.0 33.0
LnGrp LOS D A C F A B F A A A A C
Approach Vol, veh/h 580 807 411 8
Approach Delay, s/veh 41.0 159.5 264.3 33.0
Approach LOS D F F C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 33.7 20.0 40.0 20.0
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 34.6 * 15 34.6 * 15
Max Q Clear Time (g_c+I1), s 26.2 2.4 36.6 17.3
Green Ext Time (p_c), s 2.1 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 144.7
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Opening Year No Project Conditions
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh154.9
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 140 402 62 51 307 29 35 194 10 130 254 89
Future Vol, veh/h 140 402 62 51 307 29 35 194 10 130 254 89
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 149 428 66 54 327 31 37 206 11 138 270 95
Number of Lanes 0 1 0 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 1 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 1
HCM Control Delay 321 68 32.7 75.7
HCM LOS F F D F

Lane NBLn1 NBLn2 EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 15% 0% 23% 14% 0% 34% 0%
Vol Thru, % 85% 0% 67% 86% 0% 66% 0%
Vol Right, % 0% 100% 10% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 229 10 604 358 29 384 89
LT Vol 35 0 140 51 0 130 0
Through Vol 194 0 402 307 0 254 0
RT Vol 0 10 62 0 29 0 89
Lane Flow Rate 244 11 643 381 31 409 95
Geometry Grp 7 7 6 7 7 7 7
Degree of Util (X) 0.655 0.026 1.635 0.96 0.071 1.028 0.215
Departure Headway (Hd) 11.445 10.613 9.518 10.552 9.736 10.582 9.658
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 319 339 386 347 370 347 374
Service Time 9.145 8.313 7.518 8.252 7.436 8.282 7.358
HCM Lane V/C Ratio 0.765 0.032 1.666 1.098 0.084 1.179 0.254
HCM Control Delay 33.5 13.6 321 72.4 13.2 89.8 15
HCM Lane LOS D B F F B F B
HCM 95th-tile Q 4.3 0.1 36.4 10.3 0.2 12.1 0.8



HCM 6th AWSC Opening Year No Project Conditions
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh25.2
Intersection LOS D

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 90 445 21 24 0 62 0 66 52 7 123 0
Future Vol, veh/h 90 445 21 24 0 62 0 66 52 7 123 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 96 473 22 26 0 66 0 70 55 7 131 0
Number of Lanes 0 1 1 1 0 1 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 34.2 9 10.4 11
HCM LOS D A B B

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 0% 17% 0% 100% 0% 5%
Vol Thru, % 56% 83% 0% 0% 0% 95%
Vol Right, % 44% 0% 100% 0% 100% 0%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 118 535 21 24 62 130
LT Vol 0 90 0 24 0 7
Through Vol 66 445 0 0 0 123
RT Vol 52 0 21 0 62 0
Lane Flow Rate 126 569 22 26 66 138
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.203 0.878 0.03 0.047 0.099 0.233
Departure Headway (Hd) 5.826 5.552 4.761 6.611 5.391 6.064
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 614 655 753 541 664 591
Service Time 3.877 3.277 2.485 4.356 3.135 4.114
HCM Lane V/C Ratio 0.205 0.869 0.029 0.048 0.099 0.234
HCM Control Delay 10.4 35.2 7.6 9.7 8.7 11
HCM Lane LOS B E A A A B
HCM 95th-tile Q 0.8 10.5 0.1 0.1 0.3 0.9



HCM 6th TWSC Opening Year No Project Conditions
21: Highgrove Pl & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 24

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 613 80 5 625 0 125 0 378 6 1 27
Future Vol, veh/h 1 613 80 5 625 0 125 0 378 6 1 27
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Free - - None - - Stop - - None
Storage Length - - 100 - - - - - 115 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 652 85 5 665 0 133 0 402 6 1 29

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 665 0 - 652 0 0 1344 1329 652 1329 1329 665
          Stage 1 - - - - - - 654 654 - 675 675 -
          Stage 2 - - - - - - 690 675 - 654 654 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 924 - 0 935 - - ~ 129 155 468 132 155 460
          Stage 1 - - 0 - - - 456 463 - 444 453 -
          Stage 2 - - 0 - - - 435 453 - 456 463 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 924 - - 935 - - ~ 119 153 468 18 153 460
Mov Cap-2 Maneuver - - - - - - ~ 119 153 - 18 153 -
          Stage 1 - - - - - - 455 462 - 443 449 -
          Stage 2 - - - - - - 404 449 - 64 462 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.1 79.8 75.6
HCM LOS F F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBL WBT WBR SBLn1
Capacity (veh/h) 119 468 924 - 935 - - 85
HCM Lane V/C Ratio 1.117 0.859 0.001 - 0.006 - - 0.426
HCM Control Delay (s) 187.8 44.1 8.9 0 8.9 0 - 75.6
HCM Lane LOS F E A A A A - F
HCM 95th %tile Q(veh) 8 8.8 0 - 0 - - 1.7

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
22: Iowa Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 180 614 177 151 368 131 167 696 115 109 699 95
Future Volume (veh/h) 180 614 177 151 368 131 167 696 115 109 699 95
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 191 653 167 161 391 29 178 740 111 116 744 92
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 336 557 142 336 374 310 202 915 137 139 819 101
Arrive On Green 0.21 0.21 0.21 0.21 0.21 0.21 0.13 0.31 0.31 0.09 0.27 0.27
Sat Flow, veh/h 1594 2642 675 1594 1772 1470 1594 2928 439 1594 3003 371
Grp Volume(v), veh/h 191 416 404 161 391 29 178 425 426 116 417 419
Grp Sat Flow(s),veh/h/ln 1594 1683 1633 1594 1772 1470 1594 1683 1683 1594 1683 1691
Q Serve(g_s), s 12.5 24.6 24.6 10.3 24.6 1.9 12.8 27.1 27.1 8.4 27.9 27.9
Cycle Q Clear(g_c), s 12.5 24.6 24.6 10.3 24.6 1.9 12.8 27.1 27.1 8.4 27.9 27.9
Prop In Lane 1.00 0.41 1.00 1.00 1.00 0.26 1.00 0.22
Lane Grp Cap(c), veh/h 336 355 345 336 374 310 202 526 526 139 459 461
V/C Ratio(X) 0.57 1.17 1.17 0.48 1.05 0.09 0.88 0.81 0.81 0.84 0.91 0.91
Avail Cap(c_a), veh/h 336 355 345 336 374 310 216 526 526 216 494 496
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.2 46.0 46.0 40.4 46.0 37.0 50.0 36.9 36.9 52.4 41.0 41.0
Incr Delay (d2), s/veh 2.2 102.7 104.2 1.1 59.0 0.1 29.0 9.1 9.2 8.8 19.7 19.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 20.1 19.7 4.1 16.6 0.7 6.6 12.0 12.0 3.6 13.6 13.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 43.5 148.7 150.2 41.4 105.0 37.1 79.1 46.0 46.1 61.2 60.7 60.8
LnGrp LOS D F F D F D E D D E E E
Approach Vol, veh/h 1011 581 1029 952
Approach Delay, s/veh 129.4 84.0 51.8 60.8
Approach LOS F F D E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 14.3 42.2 30.0 19.0 37.6 30.0
Change Period (Y+Rc), s * 4.2 5.8 5.4 * 4.2 5.8 5.4
Max Green Setting (Gmax), s * 16 34.2 24.6 * 16 34.2 24.6
Max Q Clear Time (g_c+I1), s 10.4 29.1 26.6 14.8 29.9 26.6
Green Ext Time (p_c), s 0.0 2.2 0.0 0.0 1.9 0.0

Intersection Summary
HCM 6th Ctrl Delay 81.4
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Opening Year No Project Conditions
23: Michigan St & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh16.6
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 83 442 41 7 318 39 32 81 6 59 115 153
Future Vol, veh/h 83 442 41 7 318 39 32 81 6 59 115 153
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 88 470 44 7 338 41 34 86 6 63 122 163
Number of Lanes 0 2 0 0 2 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 19.6 14.6 14.1 14.4
HCM LOS C B B B

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 28% 0% 27% 0% 4% 0% 34% 0%
Vol Thru, % 72% 0% 73% 84% 96% 80% 66% 0%
Vol Right, % 0% 100% 0% 16% 0% 20% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 113 6 304 262 166 198 174 153
LT Vol 32 0 83 0 7 0 59 0
Through Vol 81 0 221 221 159 159 115 0
RT Vol 0 6 0 41 0 39 0 153
Lane Flow Rate 120 6 323 279 177 211 185 163
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.278 0.013 0.639 0.531 0.36 0.419 0.403 0.314
Departure Headway (Hd) 8.315 7.446 7.112 6.86 7.331 7.168 7.83 6.937
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 432 480 508 527 491 501 459 518
Service Time 6.068 5.198 4.856 4.605 5.08 4.917 5.574 4.681
HCM Lane V/C Ratio 0.278 0.013 0.636 0.529 0.36 0.421 0.403 0.315
HCM Control Delay 14.3 10.3 21.7 17.2 14.2 15 15.8 12.8
HCM Lane LOS B B C C B B C B
HCM 95th-tile Q 1.1 0 4.4 3.1 1.6 2 1.9 1.3



HCM 6th Signalized Intersection Summary Opening Year No Project Conditions
24: Mt Vernon Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 118 230 109 32 145 131 80 569 33 188 580 90
Future Volume (veh/h) 118 230 109 32 145 131 80 569 33 188 580 90
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.95 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 1772 1772 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 133 258 73 36 163 20 90 639 16 211 652 92
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 165 441 122 42 296 36 112 728 607 248 1441 203
Arrive On Green 0.10 0.17 0.17 0.03 0.10 0.10 0.07 0.41 0.41 0.15 0.49 0.49
Sat Flow, veh/h 1688 2591 716 1594 3005 362 1594 1772 1477 1688 2956 416
Grp Volume(v), veh/h 133 165 166 36 90 93 90 639 16 211 371 373
Grp Sat Flow(s),veh/h/ln1688 1683 1623 1594 1683 1683 1594 1772 1477 1688 1683 1689
Q Serve(g_s), s 6.1 7.1 7.4 1.8 4.0 4.2 4.4 26.2 0.5 9.6 11.4 11.5
Cycle Q Clear(g_c), s 6.1 7.1 7.4 1.8 4.0 4.2 4.4 26.2 0.5 9.6 11.4 11.5
Prop In Lane 1.00 0.44 1.00 0.21 1.00 1.00 1.00 0.25
Lane Grp Cap(c), veh/h 165 287 276 42 166 166 112 728 607 248 821 823
V/C Ratio(X) 0.80 0.58 0.60 0.86 0.54 0.56 0.80 0.88 0.03 0.85 0.45 0.45
Avail Cap(c_a), veh/h 321 533 514 303 533 533 303 898 748 321 853 856
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.9 30.1 30.3 38.3 33.9 34.0 36.2 21.4 13.9 32.8 13.3 13.3
Incr Delay (d2), s/veh 3.5 1.8 2.1 16.9 2.7 2.9 5.0 9.2 0.0 12.9 0.6 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.5 2.9 2.9 0.9 1.7 1.8 1.8 11.2 0.2 4.5 3.8 3.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 38.3 32.0 32.3 55.2 36.6 36.9 41.1 30.6 13.9 45.7 13.9 13.9
LnGrp LOS D C C E D D D C B D B B
Approach Vol, veh/h 464 219 745 955
Approach Delay, s/veh 33.9 39.8 31.5 20.9
Approach LOS C D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s6.2 18.8 9.7 44.3 11.8 13.2 15.7 38.2
Change Period (Y+Rc), s 4.1 5.4 4.1 5.8 4.1 5.4 4.1 5.8
Max Green Setting (Gmax), s15.0 25.0 15.0 40.0 15.0 25.0 15.0 40.0
Max Q Clear Time (g_c+I1), s3.8 9.4 6.4 13.5 8.1 6.2 11.6 28.2
Green Ext Time (p_c), s 0.0 1.5 0.1 6.5 0.1 0.8 0.1 4.2

Intersection Summary
HCM 6th Ctrl Delay 28.5
HCM 6th LOS C



Grand Terrance Specific Plan Transportation Impact Study 
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HCM Signalized Intersection Capacity Analysis OY Plus Project Phase One Conditions
1: S La Cadena Dr & Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 196 321 553 166 290 1105
Future Volume (vph) 196 321 553 166 290 1105
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 213 349 601 180 315 1201
RTOR Reduction (vph) 0 196 0 126 0 0
Lane Group Flow (vph) 213 153 601 54 315 1201
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 34.2 34.2 24.5 24.5 11.1 39.6
Effective Green, g (s) 34.2 34.2 24.5 24.5 11.1 39.6
Actuated g/C Ratio 0.42 0.42 0.30 0.30 0.14 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 661 627 1004 449 214 1623
v/s Ratio Prot c0.13 0.18 c0.20 c0.36
v/s Ratio Perm 0.10 0.04
v/c Ratio 0.32 0.24 0.60 0.12 1.47 0.74
Uniform Delay, d1 16.0 15.4 24.5 20.8 35.4 17.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 1.5 0.3 236.0 2.2
Delay (s) 16.3 15.6 25.9 21.1 271.3 19.2
Level of Service B B C C F B
Approach Delay (s) 15.9 24.8 71.6
Approach LOS B C E

Intersection Summary
HCM 2000 Control Delay 47.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 81.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



MOVEMENT SUMMARY
Site: 2 [Opening Year AM Peak Hour - Plus Project Phase 

One Conditions (Site Folder: Grand Terrace Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 1 2.0 1 2.0 0.047 6.8 LOS A 0.2 3.9 0.60 0.59 0.60 34.1
8 T1 3 2.0 3 2.0 0.047 6.8 LOS A 0.2 3.9 0.60 0.59 0.60 34.1
18 R2 21 2.0 22 2.0 0.047 6.8 LOS A 0.2 3.9 0.60 0.59 0.60 33.1
Approach 25 2.0 27 2.0 0.047 6.8 LOS A 0.2 3.9 0.60 0.59 0.60 33.2

East: Barton Rd

1 L2 36 2.0 38 2.0 0.469 7.5 LOS A 3.2 80.1 0.29 0.14 0.29 33.9
6 T1 619 2.0 659 2.0 0.469 7.5 LOS A 3.2 80.1 0.29 0.14 0.29 33.5
16 R2 497 2.0 529 2.0 0.469 7.6 LOS A 3.0 77.3 0.28 0.13 0.28 32.7
Approach 1152 2.0 1226 2.0 0.469 7.5 LOS A 3.2 80.1 0.29 0.14 0.29 33.2

North: I-215 SB Ramps

7 L2 456 2.0 485 2.0 0.679 17.5 LOS C 6.1 156.2 0.80 1.05 1.56 27.8
4 T1 28 2.0 30 2.0 0.679 17.5 LOS C 6.1 156.2 0.80 1.05 1.56 27.7
14 R2 157 2.0 167 2.0 0.243 8.1 LOS A 0.9 23.7 0.61 0.61 0.61 32.4
Approach 641 2.0 682 2.0 0.679 15.2 LOS C 6.1 156.2 0.75 0.94 1.33 28.8

West: Barton Rd

5 L2 61 2.0 65 2.0 0.333 8.1 LOS A 1.5 37.1 0.61 0.60 0.61 33.1
2 T1 449 2.0 478 2.0 0.333 8.1 LOS A 1.5 37.1 0.61 0.60 0.61 33.3
12 R2 10 2.0 11 2.0 0.333 8.1 LOS A 1.5 37.1 0.61 0.60 0.61 32.6
Approach 520 2.0 553 2.0 0.333 8.1 LOS A 1.5 37.1 0.61 0.60 0.61 33.3

All 
Vehicles

2338 2.0 2487 2.0 0.679 9.8 LOS A 6.1 156.2 0.49 0.47 0.65 31.8

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Analysis.sip9



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
3: I-215 NB Off/I-215 NB On & Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 126 800 0 0 983 588 169 4 363 0 0 0
Future Volume (veh/h) 126 800 0 0 983 588 169 4 363 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 134 851 0 0 1046 342 180 0 157
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 171 2078 0 0 1434 636 279 0 517
Arrive On Green 0.10 0.62 0.00 0.00 0.43 0.43 0.17 0.00 0.17
Sat Flow, veh/h 1688 3455 0 0 3455 1493 1594 0 2960
Grp Volume(v), veh/h 134 851 0 0 1046 342 180 0 157
Grp Sat Flow(s),veh/h/ln 1688 1683 0 0 1683 1493 1594 0 1480
Q Serve(g_s), s 4.3 7.2 0.0 0.0 14.4 9.5 5.9 0.0 2.6
Cycle Q Clear(g_c), s 4.3 7.2 0.0 0.0 14.4 9.5 5.9 0.0 2.6
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 171 2078 0 0 1434 636 279 0 517
V/C Ratio(X) 0.78 0.41 0.00 0.00 0.73 0.54 0.65 0.00 0.30
Avail Cap(c_a), veh/h 757 2114 0 0 2114 937 858 0 1593
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 24.4 5.5 0.0 0.0 13.3 11.9 21.4 0.0 20.0
Incr Delay (d2), s/veh 2.9 0.1 0.0 0.0 0.5 0.5 2.5 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 1.6 0.0 0.0 4.5 2.6 2.2 0.0 0.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.4 5.6 0.0 0.0 13.9 12.4 23.9 0.0 20.4
LnGrp LOS C A A A B B C A C
Approach Vol, veh/h 985 1388 337
Approach Delay, s/veh 8.5 13.5 22.3
Approach LOS A B C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 40.2 10.7 29.5 15.5
Change Period (Y+Rc), s 5.8 5.0 5.8 5.8
Max Green Setting (Gmax), s 35.0 25.0 35.0 30.0
Max Q Clear Time (g_c+I1), s 9.2 6.3 16.4 7.9
Green Ext Time (p_c), s 5.2 0.2 7.0 1.1

Intersection Summary
HCM 6th Ctrl Delay 12.8
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 117 543 471 332 754 18 688 112 215 69 82 106
Future Volume (veh/h) 117 543 471 332 754 18 688 112 215 69 82 106
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 139 646 144 395 898 21 819 133 100 82 98 91
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 165 759 336 414 1253 29 827 567 471 103 113 105
Arrive On Green 0.10 0.23 0.23 0.25 0.37 0.37 0.25 0.32 0.32 0.06 0.14 0.14
Sat Flow, veh/h 1688 3367 1492 1688 3360 79 3375 1772 1475 1688 834 774
Grp Volume(v), veh/h 139 646 144 395 450 469 819 133 100 82 0 189
Grp Sat Flow(s),veh/h/ln1688 1683 1492 1688 1683 1755 1688 1772 1475 1688 0 1608
Q Serve(g_s), s 9.9 22.5 10.1 28.2 28.0 28.0 29.6 6.8 6.1 5.9 0.0 14.1
Cycle Q Clear(g_c), s 9.9 22.5 10.1 28.2 28.0 28.0 29.6 6.8 6.1 5.9 0.0 14.1
Prop In Lane 1.00 1.00 1.00 0.04 1.00 1.00 1.00 0.48
Lane Grp Cap(c), veh/h 165 759 336 414 628 654 827 567 471 103 0 218
V/C Ratio(X) 0.84 0.85 0.43 0.96 0.72 0.72 0.99 0.23 0.21 0.80 0.00 0.87
Avail Cap(c_a), veh/h 276 963 427 414 628 654 827 567 471 276 0 263
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 54.3 45.4 40.6 45.5 32.9 32.9 46.1 30.6 30.4 56.7 0.0 51.8
Incr Delay (d2), s/veh 8.8 5.0 0.3 32.7 3.4 3.3 28.7 0.1 0.1 9.9 0.0 19.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.6 9.8 3.8 15.4 11.8 12.3 15.6 2.9 2.2 2.8 0.0 6.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 63.1 50.4 41.0 78.2 36.2 36.1 74.8 30.7 30.5 66.6 0.0 71.3
LnGrp LOS E D D E D D E C C E A E
Approach Vol, veh/h 929 1314 1052 271
Approach Delay, s/veh 50.8 48.8 65.0 69.9
Approach LOS D D E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s34.2 32.5 34.2 21.5 16.2 50.5 11.7 44.0
Change Period (Y+Rc), s* 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s* 30 35.0 * 30 20.0 * 20 35.0 * 20 30.0
Max Q Clear Time (g_c+I1), s30.2 24.5 31.6 16.1 11.9 30.0 7.9 8.8
Green Ext Time (p_c), s 0.0 2.4 0.0 0.2 0.1 1.8 0.1 0.6

Intersection Summary
HCM 6th Ctrl Delay 55.7
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
5: Mt Vernon Ave & Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 138 474 222 264 541 52 251 732 341 32 229 230
Future Volume (veh/h) 138 474 222 264 541 52 251 732 341 32 229 230
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1575 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 155 533 194 297 608 50 282 822 323 36 257 50
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 184 831 301 359 1113 91 221 703 276 42 527 101
Arrive On Green 0.12 0.35 0.35 0.12 0.35 0.35 0.14 0.30 0.30 0.03 0.19 0.19
Sat Flow, veh/h 1594 2406 872 2910 3145 258 1594 2344 919 1594 2806 536
Grp Volume(v), veh/h 155 372 355 297 325 333 282 590 555 36 152 155
Grp Sat Flow(s),veh/h/ln1594 1683 1594 1455 1683 1720 1594 1683 1580 1594 1683 1659
Q Serve(g_s), s 8.6 16.7 16.9 9.0 13.9 14.0 12.5 27.0 27.0 2.0 7.3 7.5
Cycle Q Clear(g_c), s 8.6 16.7 16.9 9.0 13.9 14.0 12.5 27.0 27.0 2.0 7.3 7.5
Prop In Lane 1.00 0.55 1.00 0.15 1.00 0.58 1.00 0.32
Lane Grp Cap(c), veh/h 184 582 551 359 595 608 221 505 474 42 316 311
V/C Ratio(X) 0.84 0.64 0.64 0.83 0.55 0.55 1.27 1.17 1.17 0.85 0.48 0.50
Avail Cap(c_a), veh/h 197 582 551 424 595 608 221 505 474 168 449 442
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 39.0 24.7 24.8 38.5 23.3 23.3 38.8 31.5 31.5 43.6 32.6 32.7
Incr Delay (d2), s/veh 24.1 5.3 5.7 9.6 3.6 3.5 153.6 95.2 97.8 15.6 1.9 2.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.5 7.1 6.8 3.6 5.9 6.1 14.1 23.5 22.5 1.0 3.0 3.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 63.1 30.1 30.5 48.1 26.9 26.8 192.4 126.7 129.3 59.2 34.6 34.8
LnGrp LOS E C C D C C F F F E C C
Approach Vol, veh/h 882 955 1427 343
Approach Delay, s/veh 36.1 33.5 140.7 37.3
Approach LOS D C F D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s6.4 31.9 14.4 37.3 16.5 21.8 15.1 36.6
Change Period (Y+Rc), s 4.0 4.9 4.0 5.5 4.0 4.9 4.0 5.5
Max Green Setting (Gmax), s9.5 27.0 11.1 24.0 12.5 24.0 13.1 22.0
Max Q Clear Time (g_c+I1), s4.0 29.0 10.6 16.0 14.5 9.5 11.0 18.9
Green Ext Time (p_c), s 0.0 0.0 0.0 3.6 0.0 2.2 0.1 1.7

Intersection Summary
HCM 6th Ctrl Delay 76.9
HCM 6th LOS E



HCM 6th AWSC OY Plus Project Phase One Conditions
6: Michigan St & Commerce Way/Commerce Way/Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh42.7
Intersection LOS E

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 517 10 325 568 14 524
Future Vol, veh/h 517 10 325 568 14 524
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 615 12 387 676 17 624
Number of Lanes 2 0 1 2 1 2

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 3 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 3 2
Conflicting Approach RightNB WB
Conflicting Lanes Right 3 0 3
HCM Control Delay 74.3 37.2 21
HCM LOS F E C

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2WBLn1WBLn2WBLn3
Vol Left, % 100% 0% 0% 0% 0% 100% 16% 0%
Vol Thru, % 0% 0% 0% 100% 95% 0% 84% 100%
Vol Right, % 0% 100% 100% 0% 5% 0% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 14 262 262 345 182 289 225 379
LT Vol 14 0 0 0 0 289 36 0
Through Vol 0 0 0 345 172 0 189 379
RT Vol 0 262 262 0 10 0 0 0
Lane Flow Rate 17 312 312 410 217 344 268 451
Geometry Grp 7 7 7 8 8 8 8 8
Degree of Util (X) 0.042 0.678 0.535 1.081 0.569 0.852 0.639 0.843
Departure Headway (Hd) 9.359 8.124 6.339 9.483 9.443 9.252 8.818 6.947
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 385 449 574 386 382 393 413 523
Service Time 7.059 5.824 4.039 7.231 7.192 6.952 6.518 4.647
HCM Lane V/C Ratio 0.044 0.695 0.544 1.062 0.568 0.875 0.649 0.862
HCM Control Delay 12.5 26.3 16.1 100.9 24 46.9 25.9 36.6
HCM Lane LOS B D C F C E D E
HCM 95th-tile Q 0.1 4.9 3.2 14.4 3.4 8.1 4.3 8.7



HCM 6th AWSC OY Plus Project Phase One Conditions
7: Michigan St & De Berry St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh22.3
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 12 8 10 51 12 198 13 323 31 61 277 11
Future Vol, veh/h 12 8 10 51 12 198 13 323 31 61 277 11
Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 15 10 12 63 15 244 16 399 38 75 342 14
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 11.2 13.8 24.8 27.1
HCM LOS B B C D

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 4% 0% 60% 0% 81% 0% 18% 0%
Vol Thru, % 96% 0% 40% 0% 19% 0% 82% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 336 31 20 10 63 198 338 11
LT Vol 13 0 12 0 51 0 61 0
Through Vol 323 0 8 0 12 0 277 0
RT Vol 0 31 0 10 0 198 0 11
Lane Flow Rate 415 38 25 12 78 244 417 14
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.751 0.061 0.057 0.025 0.166 0.444 0.765 0.022
Departure Headway (Hd) 6.514 5.781 8.363 7.329 7.664 6.533 6.601 5.796
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 556 622 428 487 468 552 551 620
Service Time 4.226 3.493 6.123 5.089 5.404 4.272 4.314 3.509
HCM Lane V/C Ratio 0.746 0.061 0.058 0.025 0.167 0.442 0.757 0.023
HCM Control Delay 26.3 8.9 11.6 10.3 11.9 14.4 27.7 8.6
HCM Lane LOS D A B B B B D A
HCM 95th-tile Q 6.5 0.2 0.2 0.1 0.6 2.3 6.8 0.1



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
8: Mt Vernon Ave & De Berry St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 55 29 12 31 62 122 35 1151 36 132 601 41
Future Volume (veh/h) 55 29 12 31 62 122 35 1151 36 132 601 41
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.96 1.00 0.95 0.93 0.99 0.97 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 60 32 0 34 68 57 38 1265 40 145 660 42
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 343 486 0 421 235 197 401 1502 47 262 1584 101
Arrive On Green 0.27 0.27 0.00 0.27 0.27 0.27 0.03 0.45 0.45 0.07 0.49 0.49
Sat Flow, veh/h 1145 1772 0 1232 859 720 1594 3328 105 1594 3203 204
Grp Volume(v), veh/h 60 32 0 34 0 125 38 639 666 145 347 355
Grp Sat Flow(s),veh/h/ln1145 1772 0 1232 0 1579 1594 1683 1750 1594 1683 1723
Q Serve(g_s), s 3.1 1.0 0.0 1.5 0.0 4.5 0.9 24.1 24.2 3.4 9.4 9.4
Cycle Q Clear(g_c), s 7.6 1.0 0.0 2.5 0.0 4.5 0.9 24.1 24.2 3.4 9.4 9.4
Prop In Lane 1.00 0.00 1.00 0.46 1.00 0.06 1.00 0.12
Lane Grp Cap(c), veh/h 343 486 0 421 0 433 401 760 790 262 832 852
V/C Ratio(X) 0.18 0.07 0.00 0.08 0.00 0.29 0.09 0.84 0.84 0.55 0.42 0.42
Avail Cap(c_a), veh/h 427 617 0 512 0 549 697 820 852 712 832 852
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.6 19.3 0.0 20.2 0.0 20.6 10.2 17.4 17.4 14.9 11.6 11.6
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.1 0.0 7.9 7.7 0.7 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 0.4 0.0 0.4 0.0 1.6 0.3 9.5 9.9 1.0 3.1 3.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.6 19.3 0.0 20.2 0.0 20.7 10.2 25.3 25.1 15.6 12.0 12.0
LnGrp LOS C B A C A C B C C B B B
Approach Vol, veh/h 92 159 1343 847
Approach Delay, s/veh 22.1 20.6 24.8 12.6
Approach LOS C C C B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s9.7 37.4 24.7 6.6 40.5 24.7
Change Period (Y+Rc), s 4.5 5.0 5.0 4.5 5.0 5.0
Max Green Setting (Gmax), s25.5 35.0 25.0 15.5 35.0 25.0
Max Q Clear Time (g_c+I1), s5.4 26.2 9.6 2.9 11.4 6.5
Green Ext Time (p_c), s 0.2 6.2 0.1 0.0 6.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 20.2
HCM 6th LOS C



HCM 6th AWSC OY Plus Project Phase One Conditions
9: Michigan St & Van Buren St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh16.1
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 63 29 32 92 23 73 17 199 22 47 183 67
Future Vol, veh/h 63 29 32 92 23 73 17 199 22 47 183 67
Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 84 39 43 123 31 97 23 265 29 63 244 89
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 12.6 14.3 15.8 18.8
HCM LOS B B C C

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 7% 51% 49% 16%
Vol Thru, % 84% 23% 12% 62%
Vol Right, % 9% 26% 39% 23%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 238 124 188 297
LT Vol 17 63 92 47
Through Vol 199 29 23 183
RT Vol 22 32 73 67
Lane Flow Rate 317 165 251 396
Geometry Grp 1 1 1 1
Degree of Util (X) 0.532 0.304 0.44 0.642
Departure Headway (Hd) 6.035 6.623 6.319 5.834
Convergence, Y/N Yes Yes Yes Yes
Cap 597 541 569 618
Service Time 4.084 4.681 4.37 3.879
HCM Lane V/C Ratio 0.531 0.305 0.441 0.641
HCM Control Delay 15.8 12.6 14.3 18.8
HCM Lane LOS C B B C
HCM 95th-tile Q 3.1 1.3 2.2 4.6



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
10: S Iowa Ave & I-215 SB Off Ramp AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 23 549 0 570 477 0
Future Volume (veh/h) 23 549 0 570 477 0
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 0 1772 1772 0
Adj Flow Rate, veh/h 28 583 0 687 575 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 2 2 0 2 2 0
Cap, veh/h 665 627 0 692 692 0
Arrive On Green 0.42 0.42 0.00 0.39 0.39 0.00
Sat Flow, veh/h 1594 1502 0 1772 1772 0
Grp Volume(v), veh/h 28 583 0 687 575 0
Grp Sat Flow(s),veh/h/ln1594 1502 0 1772 1772 0
Q Serve(g_s), s 0.6 22.2 0.0 23.1 17.6 0.0
Cycle Q Clear(g_c), s 0.6 22.2 0.0 23.1 17.6 0.0
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 665 627 0 692 692 0
V/C Ratio(X) 0.04 0.93 0.00 0.99 0.83 0.00
Avail Cap(c_a), veh/h 691 651 0 692 692 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.09 1.00 0.00
Uniform Delay (d), s/veh 10.4 16.6 0.0 18.2 16.5 0.0
Incr Delay (d2), s/veh 0.1 20.5 0.0 8.6 11.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 10.1 0.0 9.3 7.9 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.4 37.1 0.0 26.8 27.6 0.0
LnGrp LOS B D A C C A
Approach Vol, veh/h 611 687 575
Approach Delay, s/veh 35.9 26.8 27.6
Approach LOS D C C

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 29.4 30.6 29.4
Change Period (Y+Rc), s 6.0 5.5 6.0
Max Green Setting (Gmax), s 22.0 26.0 22.0
Max Q Clear Time (g_c+I1), s 25.1 24.2 19.6
Green Ext Time (p_c), s 0.0 0.9 0.6

Intersection Summary
HCM 6th Ctrl Delay 30.0
HCM 6th LOS C



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
11: S Iowa St/I-215 NB Ramps & S Iowa Ave AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 317 773 24 253 81 945
Future Volume (veh/h) 317 773 24 253 81 945
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 373 909 28 39 95 488
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 398 768 56 78 584 551
Arrive On Green 0.25 0.43 0.08 0.08 0.37 0.37
Sat Flow, veh/h 1594 1772 670 934 1594 1502
Grp Volume(v), veh/h 373 909 0 67 95 488
Grp Sat Flow(s),veh/h/ln1594 1772 0 1604 1594 1502
Q Serve(g_s), s 13.7 26.0 0.0 2.4 2.4 18.3
Cycle Q Clear(g_c), s 13.7 26.0 0.0 2.4 2.4 18.3
Prop In Lane 1.00 0.58 1.00 1.00
Lane Grp Cap(c), veh/h 398 768 0 134 584 551
V/C Ratio(X) 0.94 1.18 0.00 0.50 0.16 0.89
Avail Cap(c_a), veh/h 398 768 0 267 584 551
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.33 0.33
Uniform Delay (d), s/veh 22.0 17.0 0.0 26.3 12.8 17.8
Incr Delay (d2), s/veh 31.6 95.8 0.0 3.5 0.2 7.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln7.8 28.4 0.0 1.0 0.8 14.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.6 112.8 0.0 29.8 13.0 25.2
LnGrp LOS D F A C B C
Approach Vol, veh/h 1282 67 583
Approach Delay, s/veh 95.6 29.8 23.2
Approach LOS F C C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 32.0 28.0 21.0 11.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 26.0 22.0 10.0 10.0
Max Q Clear Time (g_c+I1), s 28.0 20.3 15.7 4.4
Green Ext Time (p_c), s 0.0 0.4 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 71.4
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC OY Plus Project Phase One Conditions
12: Michigan St & Pico St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh13.8
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 27 4 8 51 5 45 8 163 16 14 280 15
Future Vol, veh/h 27 4 8 51 5 45 8 163 16 14 280 15
Peak Hour Factor 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 41 6 12 77 8 68 12 247 24 21 424 23
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.9 10.7 11.7 16.6
HCM LOS A B B C

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 4% 69% 50% 5%
Vol Thru, % 87% 10% 5% 91%
Vol Right, % 9% 21% 45% 5%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 187 39 101 309
LT Vol 8 27 51 14
Through Vol 163 4 5 280
RT Vol 16 8 45 15
Lane Flow Rate 283 59 153 468
Geometry Grp 1 1 1 1
Degree of Util (X) 0.407 0.101 0.245 0.645
Departure Headway (Hd) 5.168 6.156 5.756 4.956
Convergence, Y/N Yes Yes Yes Yes
Cap 697 581 623 730
Service Time 3.202 4.209 3.802 2.985
HCM Lane V/C Ratio 0.406 0.102 0.246 0.641
HCM Control Delay 11.7 9.9 10.7 16.6
HCM Lane LOS B A B C
HCM 95th-tile Q 2 0.3 1 4.7



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
13: Iowa Ave & Main St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 344 339 727 267 234 735
Future Volume (veh/h) 344 339 727 267 234 735
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 410 404 865 0 279 875
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 487 459 572 320 1029
Arrive On Green 0.31 0.31 0.32 0.00 0.20 0.58
Sat Flow, veh/h 1594 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 410 404 865 0 279 875
Grp Sat Flow(s),veh/h/ln1594 1502 1772 1502 1594 1772
Q Serve(g_s), s 19.0 20.2 25.5 0.0 13.4 32.3
Cycle Q Clear(g_c), s 19.0 20.2 25.5 0.0 13.4 32.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 487 459 572 320 1029
V/C Ratio(X) 0.84 0.88 1.51 0.87 0.85
Avail Cap(c_a), veh/h 615 579 572 615 1029
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 25.7 26.1 26.8 0.0 30.6 13.7
Incr Delay (d2), s/veh 8.4 12.3 239.9 0.0 5.9 7.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln7.7 8.1 47.6 0.0 5.2 11.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.1 38.4 266.7 0.0 36.5 21.3
LnGrp LOS C D F D C
Approach Vol, veh/h 814 865 A 1154
Approach Delay, s/veh 36.2 266.7 25.0
Approach LOS D F C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s20.4 30.0 50.4 28.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s30.5 25.5 25.5 30.5
Max Q Clear Time (g_c+I1), s15.4 27.5 34.3 22.2
Green Ext Time (p_c), s 0.5 0.0 0.0 2.0

Intersection Summary
HCM 6th Ctrl Delay 102.0
HCM 6th LOS F

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th TWSC OY Plus Project Phase One Conditions
14: W Main St & Commerce Way AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 6484.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 297 195 426 127 287 302
Future Vol, veh/h 297 195 426 127 287 302
Conflicting Peds, #/hr 0 0 0 40 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 60 60 60 60 60 60
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 495 325 710 212 478 503

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 962 0 - 0 2171 856
          Stage 1 - - - - 856 -
          Stage 2 - - - - 1315 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 715 - - - ~ 51 ~ 357
          Stage 1 - - - - ~ 416 -
          Stage 2 - - - - ~ 251 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 688 - - - ~ 6 ~ 343
Mov Cap-2 Maneuver - - - - ~ 6 -
          Stage 1 - - - - ~ 49 -
          Stage 2 - - - - ~ 241 -

Approach EB WB SB
HCM Control Delay, s 13.6 0 $ 17978
HCM LOS F

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 688 - - - 6 343
HCM Lane V/C Ratio 0.719 - - - 79.722 1.467
HCM Control Delay (s) 22.5 0 - -$ 36627.5 254.8
HCM Lane LOS C A - - F F
HCM 95th %tile Q(veh) 6.1 - - - 61.9 27

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC OY Plus Project Phase One Conditions
15: Sanrive Ave/Titan Way & W Main St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 6.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 31 440 11 14 474 18 50 1 4 5 1 29
Future Vol, veh/h 31 440 11 14 474 18 50 1 4 5 1 29
Conflicting Peds, #/hr 40 0 40 40 0 40 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 120 - - 125 - 0 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 74 74 74 74 74 74 74 74 74 74 74 74
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 42 595 15 19 641 24 68 1 5 7 1 39

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 705 0 0 650 0 0 1438 1470 643 1409 1453 681
          Stage 1 - - - - - - 727 727 - 719 719 -
          Stage 2 - - - - - - 711 743 - 690 734 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 893 - - 936 - - 111 127 473 116 130 450
          Stage 1 - - - - - - 415 429 - 420 433 -
          Stage 2 - - - - - - 424 422 - 435 426 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 859 - - 900 - - 91 109 455 103 112 433
Mov Cap-2 Maneuver - - - - - - 91 109 - 103 112 -
          Stage 1 - - - - - - 380 393 - 384 408 -
          Stage 2 - - - - - - 376 398 - 407 390 -

Approach EB WB NB SB
HCM Control Delay, s 0.6 0.3 114.3 20.4
HCM LOS F C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 97 859 - - 900 - - 281
HCM Lane V/C Ratio 0.766 0.049 - - 0.021 - - 0.168
HCM Control Delay (s) 114.3 9.4 - - 9.1 - - 20.4
HCM Lane LOS F A - - A - - C
HCM 95th %tile Q(veh) 4 0.2 - - 0.1 - - 0.6



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
16: W Main St & HS Driveway AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 226 223 463 7 221 99
Future Volume (veh/h) 226 223 463 7 221 99
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.93 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 370 366 759 8 362 47
Peak Hour Factor 0.61 0.61 0.61 0.61 0.61 0.61
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 407 1073 998 415 421 397
Arrive On Green 0.26 0.61 0.30 0.30 0.26 0.26
Sat Flow, veh/h 1594 1772 3455 1400 1594 1502
Grp Volume(v), veh/h 370 366 759 8 362 47
Grp Sat Flow(s),veh/h/ln 1594 1772 1683 1400 1594 1502
Q Serve(g_s), s 17.3 7.9 15.7 0.3 16.6 1.8
Cycle Q Clear(g_c), s 17.3 7.9 15.7 0.3 16.6 1.8
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 407 1073 998 415 421 397
V/C Ratio(X) 0.91 0.34 0.76 0.02 0.86 0.12
Avail Cap(c_a), veh/h 537 1073 1734 721 941 887
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 27.7 7.5 24.6 19.1 26.9 21.5
Incr Delay (d2), s/veh 14.0 0.2 1.2 0.0 6.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.8 2.6 5.9 0.1 6.7 1.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.7 7.7 25.8 19.2 33.1 21.6
LnGrp LOS D A C B C C
Approach Vol, veh/h 736 767 409
Approach Delay, s/veh 24.8 25.7 31.8
Approach LOS C C C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 51.9 24.9 23.8 28.2
Change Period (Y+Rc), s 5.4 4.6 4.1 5.4
Max Green Setting (Gmax), s 39.6 45.4 25.9 39.6
Max Q Clear Time (g_c+I1), s 9.9 18.6 19.3 17.7
Green Ext Time (p_c), s 2.4 1.7 0.4 5.1

Intersection Summary
HCM 6th Ctrl Delay 26.7
HCM 6th LOS C



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
17: Michigan St & W Main St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 36 311 99 7 295 56 113 66 48 18 177 136
Future Volume (veh/h) 36 311 99 7 295 56 113 66 48 18 177 136
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.93 1.00 0.91 1.00 0.92 1.00 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 56 486 68 11 461 82 177 103 56 28 277 185
Peak Hour Factor 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 173 483 379 173 392 70 227 365 198 107 266 178
Arrive On Green 0.11 0.27 0.27 0.11 0.27 0.27 0.14 0.35 0.35 0.07 0.28 0.28
Sat Flow, veh/h 1594 1772 1391 1594 1439 256 1594 1045 568 1594 966 645
Grp Volume(v), veh/h 56 486 68 11 0 543 177 0 159 28 0 462
Grp Sat Flow(s),veh/h/ln1594 1772 1391 1594 0 1694 1594 0 1613 1594 0 1611
Q Serve(g_s), s 2.9 24.6 2.3 0.6 0.0 24.6 9.7 0.0 6.4 1.5 0.0 24.9
Cycle Q Clear(g_c), s 2.9 24.6 2.3 0.6 0.0 24.6 9.7 0.0 6.4 1.5 0.0 24.9
Prop In Lane 1.00 1.00 1.00 0.15 1.00 0.35 1.00 0.40
Lane Grp Cap(c), veh/h 173 483 379 173 0 462 227 0 563 107 0 444
V/C Ratio(X) 0.32 1.01 0.18 0.06 0.00 1.18 0.78 0.00 0.28 0.26 0.00 1.04
Avail Cap(c_a), veh/h 281 483 379 281 0 462 291 0 563 288 0 444
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 37.2 32.8 11.2 36.1 0.0 32.8 37.3 0.0 21.2 40.0 0.0 32.7
Incr Delay (d2), s/veh 0.4 42.5 0.3 0.1 0.0 99.8 7.3 0.0 1.3 0.5 0.0 53.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 15.9 1.1 0.2 0.0 22.3 4.2 0.0 2.6 0.6 0.0 15.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 37.6 75.3 11.5 36.2 0.0 132.6 44.6 0.0 22.5 40.5 0.0 86.1
LnGrp LOS D F B D A F D A C D A F
Approach Vol, veh/h 610 554 336 490
Approach Delay, s/veh 64.8 130.7 34.1 83.5
Approach LOS E F C F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.9 30.0 16.3 30.0 13.9 30.0 9.8 36.6
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s15.9 24.6 16.5 24.9 15.9 24.6 16.3 * 25
Max Q Clear Time (g_c+I1), s2.6 26.6 11.7 26.9 4.9 26.6 3.5 8.4
Green Ext Time (p_c), s 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.8

Intersection Summary
HCM 6th Ctrl Delay 82.5
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
18: Stephens Ave & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 361 102 579 354 5 130 2 160 8 8 2
Future Volume (veh/h) 0 361 102 579 354 5 130 2 160 8 8 2
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.99 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 0 406 61 651 398 3 146 2 138 9 9 1
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 0 469 384 415 254 568 185 4 119 140 117 11
Arrive On Green 0.00 0.26 0.26 0.39 0.39 0.39 0.17 0.17 0.17 0.17 0.17 0.17
Sat Flow, veh/h 0 1772 1454 1067 652 1459 718 22 690 467 682 64
Grp Volume(v), veh/h 0 406 61 1049 0 3 286 0 0 19 0 0
Grp Sat Flow(s),veh/h/ln 0 1772 1454 1719 0 1459 1431 0 0 1212 0 0
Q Serve(g_s), s 0.0 19.4 2.9 34.6 0.0 0.1 14.4 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 19.4 2.9 34.6 0.0 0.1 15.3 0.0 0.0 0.9 0.0 0.0
Prop In Lane 0.00 1.00 0.62 1.00 0.51 0.48 0.47 0.05
Lane Grp Cap(c), veh/h 0 469 384 669 0 568 307 0 0 268 0 0
V/C Ratio(X) 0.00 0.87 0.16 1.57 0.00 0.01 0.93 0.00 0.00 0.07 0.00 0.00
Avail Cap(c_a), veh/h 0 690 566 669 0 568 307 0 0 270 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 31.2 25.1 27.2 0.0 16.6 37.8 0.0 0.0 30.8 0.0 0.0
Incr Delay (d2), s/veh 0.0 7.8 0.2 263.0 0.0 0.0 33.1 0.0 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 8.8 1.0 61.7 0.0 0.0 9.1 0.0 0.0 0.3 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 39.0 25.3 290.2 0.0 16.6 70.9 0.0 0.0 30.9 0.0 0.0
LnGrp LOS A D C F A B E A A C A A
Approach Vol, veh/h 467 1052 286 19
Approach Delay, s/veh 37.2 289.4 70.9 30.9
Approach LOS D F E C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 28.9 20.0 40.0 20.0
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 34.6 * 15 34.6 * 15
Max Q Clear Time (g_c+I1), s 21.4 2.9 36.6 17.3
Green Ext Time (p_c), s 2.1 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 187.9
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC OY Plus Project Phase One Conditions
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh121.8
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 80 542 61 29 168 27 40 85 21 152 248 83
Future Vol, veh/h 80 542 61 29 168 27 40 85 21 152 248 83
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 82 553 62 30 171 28 41 87 21 155 253 85
Number of Lanes 0 1 0 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 1 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 1
HCM Control Delay 235.2 18 16.1 41.6
HCM LOS F C C E

Lane NBLn1 NBLn2 EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 32% 0% 12% 15% 0% 38% 0%
Vol Thru, % 68% 0% 79% 85% 0% 62% 0%
Vol Right, % 0% 100% 9% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 125 21 683 197 27 400 83
LT Vol 40 0 80 29 0 152 0
Through Vol 85 0 542 168 0 248 0
RT Vol 0 21 61 0 27 0 83
Lane Flow Rate 128 21 697 201 28 408 85
Geometry Grp 7 7 6 7 7 7 7
Degree of Util (X) 0.303 0.046 1.451 0.451 0.056 0.871 0.16
Departure Headway (Hd) 9.889 8.982 7.493 8.987 8.178 8.759 7.833
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 366 401 488 404 441 416 461
Service Time 7.589 6.682 5.493 6.687 5.878 6.459 5.533
HCM Lane V/C Ratio 0.35 0.052 1.428 0.498 0.063 0.981 0.184
HCM Control Delay 16.8 12.1 235.2 18.9 11.4 47.8 12
HCM Lane LOS C B F C B E B
HCM 95th-tile Q 1.3 0.1 34.6 2.3 0.2 8.7 0.6



HCM 6th AWSC OY Plus Project Phase One Conditions
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh12.5
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 66 304 29 28 0 82 0 36 37 2 128 0
Future Vol, veh/h 66 304 29 28 0 82 0 36 37 2 128 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 72 330 32 30 0 89 0 39 40 2 139 0
Number of Lanes 0 1 1 1 0 1 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 15.1 8.5 9 10
HCM LOS C A A A

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 0% 18% 0% 100% 0% 2%
Vol Thru, % 49% 82% 0% 0% 0% 98%
Vol Right, % 51% 0% 100% 0% 100% 0%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 73 370 29 28 82 130
LT Vol 0 66 0 28 0 2
Through Vol 36 304 0 0 0 128
RT Vol 37 0 29 0 82 0
Lane Flow Rate 79 402 32 30 89 141
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.115 0.594 0.04 0.051 0.12 0.213
Departure Headway (Hd) 5.226 5.318 4.523 6.072 4.859 5.423
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 678 676 784 584 728 656
Service Time 3.321 3.092 2.296 3.869 2.654 3.505
HCM Lane V/C Ratio 0.117 0.595 0.041 0.051 0.122 0.215
HCM Control Delay 9 15.7 7.5 9.2 8.3 10
HCM Lane LOS A C A A A A
HCM 95th-tile Q 0.4 3.9 0.1 0.2 0.4 0.8



HCM 6th TWSC OY Plus Project Phase One Conditions
21: Highgrove Pl & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 12.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 431 97 10 820 4 96 1 246 4 3 22
Future Vol, veh/h 1 431 97 10 820 4 96 1 246 4 3 22
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Free - - None - - Stop - - None
Storage Length - - 100 - - - - - 115 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 468 105 11 891 4 104 1 267 4 3 24

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 895 0 - 468 0 0 1399 1387 468 1386 1385 893
          Stage 1 - - - - - - 470 470 - 915 915 -
          Stage 2 - - - - - - 929 917 - 471 470 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 758 - 0 1094 - - 118 143 595 120 143 340
          Stage 1 - - 0 - - - 574 560 - 327 352 -
          Stage 2 - - 0 - - - 321 351 - 573 560 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 758 - - 1094 - - 106 140 595 65 140 340
Mov Cap-2 Maneuver - - - - - - 106 140 - 65 140 -
          Stage 1 - - - - - - 573 559 - 326 345 -
          Stage 2 - - - - - - 290 344 - 314 559 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.1 57 26.9
HCM LOS F D

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBL WBT WBR SBLn1
Capacity (veh/h) 106 595 758 - 1094 - - 196
HCM Lane V/C Ratio 0.995 0.449 0.001 - 0.01 - - 0.161
HCM Control Delay (s) 161.1 15.9 9.8 0 8.3 0 - 26.9
HCM Lane LOS F C A A A A - D
HCM 95th %tile Q(veh) 6.3 2.3 0 - 0 - - 0.6



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
22: Iowa Ave & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 209 309 141 90 523 186 152 466 61 79 728 159
Future Volume (veh/h) 209 309 141 90 523 186 152 466 61 79 728 159
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 225 332 108 97 562 84 163 501 58 85 783 154
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 278 435 139 352 391 325 188 1041 120 119 836 164
Arrive On Green 0.17 0.17 0.17 0.22 0.22 0.22 0.12 0.34 0.34 0.07 0.30 0.30
Sat Flow, veh/h 1594 2494 796 1594 1772 1471 1594 3035 350 1594 2788 548
Grp Volume(v), veh/h 225 222 218 97 562 84 163 277 282 85 473 464
Grp Sat Flow(s),veh/h/ln 1594 1683 1607 1594 1772 1471 1594 1683 1702 1594 1683 1653
Q Serve(g_s), s 15.1 14.0 14.4 5.6 24.6 5.3 11.2 14.4 14.5 5.8 30.5 30.5
Cycle Q Clear(g_c), s 15.1 14.0 14.4 5.6 24.6 5.3 11.2 14.4 14.5 5.8 30.5 30.5
Prop In Lane 1.00 0.50 1.00 1.00 1.00 0.21 1.00 0.33
Lane Grp Cap(c), veh/h 278 294 280 352 391 325 188 577 584 119 505 496
V/C Ratio(X) 0.81 0.76 0.78 0.28 1.44 0.26 0.87 0.48 0.48 0.71 0.94 0.94
Avail Cap(c_a), veh/h 352 372 355 352 391 325 226 577 584 226 517 507
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 44.2 43.7 43.9 36.0 43.4 35.9 48.3 28.8 28.8 50.3 38.0 38.0
Incr Delay (d2), s/veh 10.6 6.6 8.2 0.4 210.4 0.4 22.2 0.6 0.6 2.9 24.5 24.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.6 6.2 6.2 2.2 33.3 1.9 5.5 5.7 5.8 2.3 15.3 15.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.8 50.3 52.1 36.4 253.8 36.3 70.4 29.4 29.4 53.2 62.4 62.8
LnGrp LOS D D D D F D E C C D E E
Approach Vol, veh/h 665 743 722 1022
Approach Delay, s/veh 52.4 200.8 38.7 61.8
Approach LOS D F D E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 12.6 44.0 24.8 17.3 39.2 30.0
Change Period (Y+Rc), s * 4.2 5.8 5.4 * 4.2 5.8 5.4
Max Green Setting (Gmax), s * 16 34.2 24.6 * 16 34.2 24.6
Max Q Clear Time (g_c+I1), s 7.8 16.5 17.1 13.2 32.5 26.6
Green Ext Time (p_c), s 0.0 2.8 1.9 0.0 1.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 87.3
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC OY Plus Project Phase One Conditions
23: Michigan St & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh18.9
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 238 56 17 366 98 28 101 3 76 111 119
Future Vol, veh/h 15 238 56 17 366 98 28 101 3 76 111 119
Peak Hour Factor 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 19 301 71 22 463 124 35 128 4 96 141 151
Number of Lanes 0 2 0 0 2 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 16 22.5 16.6 17.3
HCM LOS C C C C

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 22% 0% 11% 0% 9% 0% 41% 0%
Vol Thru, % 78% 0% 89% 68% 92% 65% 59% 0%
Vol Right, % 0% 100% 0% 32% 0% 35% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 129 3 134 175 200 281 187 119
LT Vol 28 0 15 0 17 0 76 0
Through Vol 101 0 119 119 183 183 111 0
RT Vol 0 3 0 56 0 98 0 119
Lane Flow Rate 163 4 170 222 253 356 237 151
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.387 0.008 0.368 0.463 0.524 0.707 0.535 0.301
Departure Headway (Hd) 8.542 7.704 7.812 7.523 7.447 7.153 8.133 7.203
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 420 463 460 478 484 505 443 497
Service Time 6.317 5.478 5.578 5.289 5.208 4.914 5.896 4.965
HCM Lane V/C Ratio 0.388 0.009 0.37 0.464 0.523 0.705 0.535 0.304
HCM Control Delay 16.7 10.5 15.1 16.7 18.2 25.5 19.9 13.1
HCM Lane LOS C B C C C D C B
HCM 95th-tile Q 1.8 0 1.7 2.4 3 5.6 3.1 1.3



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
24: Mt Vernon Ave & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 27 179 87 34 240 260 125 585 23 115 249 29
Future Volume (veh/h) 27 179 87 34 240 260 125 585 23 115 249 29
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.96 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 1772 1772 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 31 208 48 40 279 123 145 680 13 134 290 27
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 36 467 105 47 407 174 177 777 647 167 1326 122
Arrive On Green 0.02 0.17 0.17 0.03 0.18 0.18 0.11 0.44 0.44 0.10 0.43 0.43
Sat Flow, veh/h 1688 2716 612 1594 2268 968 1594 1772 1477 1688 3111 287
Grp Volume(v), veh/h 31 127 129 40 205 197 145 680 13 134 156 161
Grp Sat Flow(s),veh/h/ln1688 1683 1645 1594 1683 1553 1594 1772 1477 1688 1683 1715
Q Serve(g_s), s 1.4 5.0 5.2 1.9 8.4 8.9 6.6 26.0 0.4 5.8 4.3 4.4
Cycle Q Clear(g_c), s 1.4 5.0 5.2 1.9 8.4 8.9 6.6 26.0 0.4 5.8 4.3 4.4
Prop In Lane 1.00 0.37 1.00 0.62 1.00 1.00 1.00 0.17
Lane Grp Cap(c), veh/h 36 289 283 47 302 279 177 777 647 167 718 731
V/C Ratio(X) 0.86 0.44 0.46 0.86 0.68 0.71 0.82 0.88 0.02 0.80 0.22 0.22
Avail Cap(c_a), veh/h 341 567 554 322 567 523 322 955 796 341 907 924
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 36.2 27.5 27.6 35.9 28.4 28.6 32.2 19.0 11.8 32.7 13.5 13.5
Incr Delay (d2), s/veh 18.5 1.0 1.2 15.0 2.6 3.3 3.5 8.5 0.0 3.4 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.7 2.0 2.0 0.9 3.4 3.3 2.5 10.7 0.1 2.3 1.5 1.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.7 28.6 28.8 50.8 31.1 31.9 35.8 27.5 11.8 36.1 13.7 13.7
LnGrp LOS D C C D C C D C B D B B
Approach Vol, veh/h 287 442 838 451
Approach Delay, s/veh 31.5 33.2 28.7 20.3
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s6.3 18.1 12.4 37.4 5.7 18.7 11.5 38.3
Change Period (Y+Rc), s 4.1 5.4 4.1 5.8 4.1 5.4 4.1 5.8
Max Green Setting (Gmax), s15.0 25.0 15.0 40.0 15.0 25.0 15.0 40.0
Max Q Clear Time (g_c+I1), s3.9 7.2 8.6 6.4 3.4 10.9 7.8 28.0
Green Ext Time (p_c), s 0.0 1.2 0.1 2.5 0.0 1.9 0.1 4.6

Intersection Summary
HCM 6th Ctrl Delay 28.2
HCM 6th LOS C



HCM 6th TWSC OY Plus Project Phase One Conditions
25: Commerce Way & De Berry St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 20 506 10 10 572
Future Vol, veh/h 10 20 506 10 10 572
Conflicting Peds, #/hr 0 0 0 10 10 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 22 550 11 11 622

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 899 291 0 0 571 0
          Stage 1 566 - - - - -
          Stage 2 333 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 279 706 - - 998 -
          Stage 1 532 - - - - -
          Stage 2 698 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 273 699 - - 988 -
Mov Cap-2 Maneuver 393 - - - - -
          Stage 1 527 - - - - -
          Stage 2 690 - - - - -

Approach WB NB SB
HCM Control Delay, s 11.9 0 0.1
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 555 988 -
HCM Lane V/C Ratio - - 0.059 0.011 -
HCM Control Delay (s) - - 11.9 8.7 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.2 0 -



HCM 6th TWSC OY Plus Project Phase One Conditions
26: Commerce Way & Van Buren St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 2.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 46 109 397 17 39 504
Future Vol, veh/h 46 109 397 17 39 504
Conflicting Peds, #/hr 0 0 0 40 40 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 50 118 432 18 42 548

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 839 265 0 0 490 0
          Stage 1 481 - - - - -
          Stage 2 358 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 304 733 - - 1070 -
          Stage 1 588 - - - - -
          Stage 2 678 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 281 705 - - 1029 -
Mov Cap-2 Maneuver 403 - - - - -
          Stage 1 566 - - - - -
          Stage 2 650 - - - - -

Approach WB NB SB
HCM Control Delay, s 13.8 0 0.6
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 577 1029 -
HCM Lane V/C Ratio - - 0.292 0.041 -
HCM Control Delay (s) - - 13.8 8.6 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 1.2 0.1 -



HCM Signalized Intersection Capacity Analysis OY Plus Project Phase One Conditions
1: S La Cadena Dr & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 241 359 810 189 434 1162
Future Volume (vph) 241 359 810 189 434 1162
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 256 382 862 201 462 1236
RTOR Reduction (vph) 0 187 0 131 0 0
Lane Group Flow (vph) 256 195 862 70 462 1236
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 34.1 34.1 30.8 30.8 11.0 45.8
Effective Green, g (s) 34.1 34.1 30.8 30.8 11.0 45.8
Actuated g/C Ratio 0.39 0.39 0.35 0.35 0.13 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 614 581 1174 525 198 1747
v/s Ratio Prot c0.16 0.26 c0.29 c0.37
v/s Ratio Perm 0.13 0.05
v/c Ratio 0.42 0.34 0.73 0.13 2.33 0.71
Uniform Delay, d1 19.6 18.9 25.0 19.5 38.5 16.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.3 2.9 0.2 615.5 1.7
Delay (s) 20.1 19.3 27.9 19.7 654.0 17.6
Level of Service C B C B F B
Approach Delay (s) 19.6 26.4 190.8
Approach LOS B C F

Intersection Summary
HCM 2000 Control Delay 107.2 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 87.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



MOVEMENT SUMMARY
Site: 2 [Opening Year PM Peak Hour - Plus Project Phase 

One Conditions (Site Folder: Grand Terrace Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
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Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 7 2.0 8 2.0 0.230 17.7 LOS C 0.7 18.2 0.83 0.85 0.89 29.2
8 T1 15 2.0 16 2.0 0.230 17.7 LOS C 0.7 18.2 0.83 0.85 0.89 29.1
18 R2 38 2.0 41 2.0 0.230 17.7 LOS C 0.7 18.2 0.83 0.85 0.89 28.4
Approach 60 2.0 65 2.0 0.230 17.7 LOS C 0.7 18.2 0.83 0.85 0.89 28.7

East: Barton Rd

1 L2 16 2.0 17 2.0 0.445 7.7 LOS A 2.7 67.1 0.45 0.31 0.45 33.9
6 T1 485 2.0 527 2.0 0.445 7.7 LOS A 2.7 67.1 0.45 0.31 0.45 32.5
16 R2 459 2.0 499 2.0 0.445 7.8 LOS A 2.5 65.2 0.44 0.30 0.44 32.5
Approach 960 2.0 1043 2.0 0.445 7.7 LOS A 2.7 67.1 0.45 0.31 0.45 32.5

North: I-215 SB Ramps

7 L2 788 2.0 857 2.0 1.011 55.4 LOS F 36.5 927.3 1.00 2.30 4.58 19.1
4 T1 12 2.0 13 2.0 1.011 55.4 LOS F 36.5 927.3 1.00 2.30 4.58 19.1
14 R2 164 2.0 178 2.0 0.227 7.1 LOS A 0.9 22.7 0.56 0.54 0.56 32.9
Approach 964 2.0 1048 2.0 1.011 47.2 LOS E 36.5 927.3 0.92 2.00 3.90 20.5

West: Barton Rd

5 L2 148 2.0 161 2.0 0.809 30.1 LOS D 8.7 222.2 0.90 1.32 2.26 25.0
2 T1 759 2.0 825 2.0 0.809 30.1 LOS D 8.7 222.2 0.90 1.32 2.26 25.2
12 R2 7 2.0 8 2.0 0.809 30.1 LOS D 8.7 222.2 0.90 1.32 2.26 24.8
Approach 914 2.0 993 2.0 0.809 30.1 LOS D 8.7 222.2 0.90 1.32 2.26 25.2

All 
Vehicles

2898 2.0 3150 2.0 1.011 28.1 LOS D 36.5 927.3 0.76 1.20 2.18 25.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Project: \\FpOC03.fpainc.local\Data_OC\Projects\OC18\0551 Grand Terrace Specific Plan\2022 Updated Study\Analysis\SIDRA\Intersection 2 
Analysis.sip9



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
3: I-215 NB Off/I-215 NB On & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 253 1332 0 0 870 399 90 0 509 0 0 0
Future Volume (veh/h) 253 1332 0 0 870 399 90 0 509 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 264 1388 0 0 906 180 94 0 409
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 313 2087 0 0 1203 533 320 0 595
Arrive On Green 0.19 0.62 0.00 0.00 0.36 0.36 0.20 0.00 0.20
Sat Flow, veh/h 1688 3455 0 0 3455 1491 1594 0 2966
Grp Volume(v), veh/h 264 1388 0 0 906 180 94 0 409
Grp Sat Flow(s),veh/h/ln 1688 1683 0 0 1683 1491 1594 0 1483
Q Serve(g_s), s 9.8 17.2 0.0 0.0 15.3 5.7 3.2 0.0 8.3
Cycle Q Clear(g_c), s 9.8 17.2 0.0 0.0 15.3 5.7 3.2 0.0 8.3
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 313 2087 0 0 1203 533 320 0 595
V/C Ratio(X) 0.84 0.67 0.00 0.00 0.75 0.34 0.29 0.00 0.69
Avail Cap(c_a), veh/h 652 2087 0 0 1822 807 739 0 1376
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 25.4 7.9 0.0 0.0 18.3 15.2 22.0 0.0 24.0
Incr Delay (d2), s/veh 2.4 0.7 0.0 0.0 0.7 0.3 0.5 0.0 1.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.8 4.6 0.0 0.0 5.3 1.8 1.2 0.0 2.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.9 8.7 0.0 0.0 19.0 15.5 22.5 0.0 25.4
LnGrp LOS C A A A B B C A C
Approach Vol, veh/h 1652 1086 503
Approach Delay, s/veh 11.8 18.4 24.8
Approach LOS B B C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 45.9 17.0 28.9 18.8
Change Period (Y+Rc), s 5.8 5.0 5.8 5.8
Max Green Setting (Gmax), s 35.0 25.0 35.0 30.0
Max Q Clear Time (g_c+I1), s 19.2 11.8 17.3 10.3
Green Ext Time (p_c), s 7.7 0.3 5.4 1.9

Intersection Summary
HCM 6th Ctrl Delay 16.0
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 53 1075 667 445 799 12 459 35 376 12 28 9
Future Volume (veh/h) 53 1075 667 445 799 12 459 35 376 12 28 9
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.98 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 56 1132 487 468 841 13 483 85 69 13 29 2
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 71 1121 498 481 1953 30 570 343 285 25 65 4
Arrive On Green 0.04 0.33 0.33 0.29 0.58 0.58 0.17 0.19 0.19 0.02 0.04 0.04
Sat Flow, veh/h 1688 3367 1495 1688 3392 52 3375 1772 1469 1688 1632 113
Grp Volume(v), veh/h 56 1132 487 468 417 437 483 85 69 13 0 31
Grp Sat Flow(s),veh/h/ln1688 1683 1495 1688 1683 1761 1688 1772 1469 1688 0 1744
Q Serve(g_s), s 3.5 35.0 33.9 28.8 14.7 14.7 14.6 4.3 4.2 0.8 0.0 1.8
Cycle Q Clear(g_c), s 3.5 35.0 33.9 28.8 14.7 14.7 14.6 4.3 4.2 0.8 0.0 1.8
Prop In Lane 1.00 1.00 1.00 0.03 1.00 1.00 1.00 0.06
Lane Grp Cap(c), veh/h 71 1121 498 481 969 1014 570 343 285 25 0 70
V/C Ratio(X) 0.79 1.01 0.98 0.97 0.43 0.43 0.85 0.25 0.24 0.51 0.00 0.44
Avail Cap(c_a), veh/h 321 1121 498 481 969 1014 963 505 419 321 0 332
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 49.9 35.1 34.7 37.2 12.6 12.6 42.4 35.9 35.9 51.4 0.0 49.3
Incr Delay (d2), s/veh 13.1 29.4 34.7 33.7 0.1 0.1 2.7 0.1 0.2 11.4 0.0 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.7 18.1 16.8 15.9 5.0 5.3 6.2 1.9 1.5 0.4 0.0 0.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 63.0 64.5 69.4 70.9 12.7 12.7 45.1 36.0 36.0 62.8 0.0 51.0
LnGrp LOS E F E E B B D D D E A D
Approach Vol, veh/h 1675 1322 637 44
Approach Delay, s/veh 65.9 33.3 42.9 54.5
Approach LOS E C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s34.2 39.9 22.0 9.1 8.6 65.5 5.8 25.3
Change Period (Y+Rc), s* 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s* 30 35.0 * 30 20.0 * 20 35.0 * 20 30.0
Max Q Clear Time (g_c+I1), s30.8 37.0 16.6 3.8 5.5 16.7 2.8 6.3
Green Ext Time (p_c), s 0.0 0.0 1.2 0.0 0.1 3.0 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 50.1
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
5: Mt Vernon Ave & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 203 873 288 349 698 52 192 471 116 56 160 265
Future Volume (veh/h) 203 873 288 349 698 52 192 471 116 56 160 265
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1575 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 207 891 262 356 712 49 196 481 95 57 163 56
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 237 991 291 417 1223 84 201 621 122 70 343 112
Arrive On Green 0.15 0.39 0.39 0.14 0.38 0.38 0.13 0.22 0.22 0.04 0.14 0.14
Sat Flow, veh/h 1594 2552 749 2910 3191 219 1594 2794 548 1594 2453 804
Grp Volume(v), veh/h 207 587 566 356 375 386 196 289 287 57 109 110
Grp Sat Flow(s),veh/h/ln1594 1683 1617 1455 1683 1727 1594 1683 1660 1594 1683 1574
Q Serve(g_s), s 11.6 29.8 30.0 10.9 16.1 16.1 11.1 14.6 14.8 3.2 5.4 5.9
Cycle Q Clear(g_c), s 11.6 29.8 30.0 10.9 16.1 16.1 11.1 14.6 14.8 3.2 5.4 5.9
Prop In Lane 1.00 0.46 1.00 0.13 1.00 0.33 1.00 0.51
Lane Grp Cap(c), veh/h 237 654 628 417 645 662 201 374 369 70 235 220
V/C Ratio(X) 0.87 0.90 0.90 0.85 0.58 0.58 0.97 0.77 0.78 0.81 0.46 0.50
Avail Cap(c_a), veh/h 247 654 628 483 645 662 201 462 456 166 425 398
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.26 0.26 0.26 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 37.9 26.2 26.2 38.0 22.3 22.3 39.6 33.2 33.3 43.1 36.0 36.2
Incr Delay (d2), s/veh 8.4 5.6 6.0 11.1 3.8 3.7 55.2 7.9 8.5 8.2 2.4 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.9 12.0 11.6 4.4 6.8 7.0 7.3 6.5 6.5 1.4 2.3 2.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 46.4 31.8 32.2 49.1 26.1 26.0 94.8 41.2 41.8 51.3 38.4 39.2
LnGrp LOS D C C D C C F D D D D D
Approach Vol, veh/h 1360 1117 772 276
Approach Delay, s/veh 34.2 33.4 55.0 41.4
Approach LOS C C E D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.0 25.1 17.5 40.4 15.5 17.6 17.1 40.8
Change Period (Y+Rc), s 4.0 4.9 4.0 5.5 4.0 4.9 4.0 5.5
Max Green Setting (Gmax), s9.5 25.0 14.1 24.0 11.5 23.0 15.1 22.0
Max Q Clear Time (g_c+I1), s5.2 16.8 13.6 18.1 13.1 7.9 12.9 32.0
Green Ext Time (p_c), s 0.0 3.1 0.0 3.2 0.0 1.5 0.2 0.0

Intersection Summary
HCM 6th Ctrl Delay 39.1
HCM 6th LOS D



HCM 6th AWSC OY Plus Project Phase One Conditions
6: Michigan St & Commerce Way/Commerce Way/Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh31.2
Intersection LOS D

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 603 14 473 723 7 174
Future Vol, veh/h 603 14 473 723 7 174
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 641 15 503 769 7 185
Number of Lanes 2 0 1 2 1 2

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 3 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 3 2
Conflicting Approach RightNB WB
Conflicting Lanes Right 3 0 3
HCM Control Delay 39.9 29.8 11.3
HCM LOS E D B

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2WBLn1WBLn2WBLn3
Vol Left, % 100% 0% 0% 0% 0% 100% 26% 0%
Vol Thru, % 0% 0% 0% 100% 93% 0% 74% 100%
Vol Right, % 0% 100% 100% 0% 7% 0% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 7 87 87 402 215 388 326 482
LT Vol 7 0 0 0 0 388 85 0
Through Vol 0 0 0 402 201 0 241 482
RT Vol 0 87 87 0 14 0 0 0
Lane Flow Rate 7 93 93 428 229 413 347 513
Geometry Grp 7 7 7 8 8 8 8 8
Degree of Util (X) 0.019 0.202 0.157 0.919 0.488 0.868 0.694 0.756
Departure Headway (Hd) 9.105 7.873 6.093 7.734 7.688 7.574 7.199 5.307
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 393 456 588 470 469 479 503 682
Service Time 6.851 5.618 3.837 5.481 5.435 5.311 4.936 3.043
HCM Lane V/C Ratio 0.018 0.204 0.158 0.911 0.488 0.862 0.69 0.752
HCM Control Delay 12 12.6 10 51.8 17.6 42.7 24.8 22.7
HCM Lane LOS B B A F C E C C
HCM 95th-tile Q 0.1 0.7 0.6 10.5 2.6 9.1 5.3 6.9



HCM 6th AWSC OY Plus Project Phase One Conditions
7: Michigan St & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh15.1
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 11 11 19 12 76 12 100 23 97 363 5
Future Vol, veh/h 7 11 11 19 12 76 12 100 23 97 363 5
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 7 11 11 20 13 79 13 104 24 101 378 5
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 9.1 9.2 9.1 18.5
HCM LOS A A A C

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 11% 0% 39% 0% 61% 0% 21% 0%
Vol Thru, % 89% 0% 61% 0% 39% 0% 79% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 112 23 18 11 31 76 460 5
LT Vol 12 0 7 0 19 0 97 0
Through Vol 100 0 11 0 12 0 363 0
RT Vol 0 23 0 11 0 76 0 5
Lane Flow Rate 117 24 19 11 32 79 479 5
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.176 0.031 0.034 0.018 0.058 0.12 0.687 0.006
Departure Headway (Hd) 5.426 4.667 6.485 5.578 6.467 5.448 5.16 4.351
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 657 760 548 635 551 653 700 817
Service Time 3.197 2.437 4.278 3.371 4.241 3.223 2.914 2.105
HCM Lane V/C Ratio 0.178 0.032 0.035 0.017 0.058 0.121 0.684 0.006
HCM Control Delay 9.4 7.6 9.5 8.5 9.6 9 18.6 7.1
HCM Lane LOS A A A A A A C A
HCM 95th-tile Q 0.6 0.1 0.1 0.1 0.2 0.4 5.5 0



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
8: Mt Vernon Ave & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 48 23 10 12 7 47 17 671 27 59 683 52
Future Volume (veh/h) 48 23 10 12 7 47 17 671 27 59 683 52
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 0.96 0.98 0.96 1.00 0.97 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 50 24 2 12 7 6 18 699 27 61 711 51
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 362 211 18 352 113 97 419 1364 53 457 1416 102
Arrive On Green 0.13 0.13 0.13 0.13 0.13 0.13 0.02 0.41 0.41 0.05 0.45 0.45
Sat Flow, veh/h 1294 1608 134 1280 864 741 1594 3301 127 1594 3176 228
Grp Volume(v), veh/h 50 0 26 12 0 13 18 356 370 61 377 385
Grp Sat Flow(s),veh/h/ln1294 0 1742 1280 0 1604 1594 1683 1745 1594 1683 1721
Q Serve(g_s), s 1.3 0.0 0.5 0.3 0.0 0.3 0.2 5.6 5.7 0.8 5.7 5.7
Cycle Q Clear(g_c), s 1.5 0.0 0.5 0.8 0.0 0.3 0.2 5.6 5.7 0.8 5.7 5.7
Prop In Lane 1.00 0.08 1.00 0.46 1.00 0.07 1.00 0.13
Lane Grp Cap(c), veh/h 362 0 229 352 0 211 419 696 721 457 751 767
V/C Ratio(X) 0.14 0.00 0.11 0.03 0.00 0.06 0.04 0.51 0.51 0.13 0.50 0.50
Avail Cap(c_a), veh/h 1094 0 1215 1077 0 1119 1079 1644 1704 1510 1644 1680
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 14.3 0.0 13.7 14.1 0.0 13.6 6.2 7.8 7.8 5.8 7.1 7.1
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.8 0.8 0.0 0.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 0.0 0.2 0.1 0.0 0.1 0.0 1.3 1.3 0.1 1.2 1.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.4 0.0 13.8 14.1 0.0 13.7 6.2 8.7 8.6 5.9 7.8 7.8
LnGrp LOS B A B B A B A A A A A A
Approach Vol, veh/h 76 25 744 823
Approach Delay, s/veh 14.2 13.9 8.6 7.7
Approach LOS B B A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s6.3 19.8 9.7 5.2 21.0 9.7
Change Period (Y+Rc), s 4.5 5.0 5.0 4.5 5.0 5.0
Max Green Setting (Gmax), s25.5 35.0 25.0 15.5 35.0 25.0
Max Q Clear Time (g_c+I1), s2.8 7.7 3.5 2.2 7.7 2.8
Green Ext Time (p_c), s 0.1 6.5 0.1 0.0 7.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 8.5
HCM 6th LOS A



HCM 6th AWSC OY Plus Project Phase One Conditions
9: Michigan St & Van Buren St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh10.3
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 74 19 24 18 25 25 39 89 29 61 244 51
Future Vol, veh/h 74 19 24 18 25 25 39 89 29 61 244 51
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 75 19 24 18 25 25 39 90 29 62 246 52
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.4 8.8 9.1 11.4
HCM LOS A A A B

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 25% 63% 26% 17%
Vol Thru, % 57% 16% 37% 69%
Vol Right, % 18% 21% 37% 14%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 157 117 68 356
LT Vol 39 74 18 61
Through Vol 89 19 25 244
RT Vol 29 24 25 51
Lane Flow Rate 159 118 69 360
Geometry Grp 1 1 1 1
Degree of Util (X) 0.21 0.171 0.098 0.455
Departure Headway (Hd) 4.768 5.224 5.133 4.553
Convergence, Y/N Yes Yes Yes Yes
Cap 749 682 692 788
Service Time 2.828 3.294 3.21 2.601
HCM Lane V/C Ratio 0.212 0.173 0.1 0.457
HCM Control Delay 9.1 9.4 8.8 11.4
HCM Lane LOS A A A B
HCM 95th-tile Q 0.8 0.6 0.3 2.4



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
10: S Iowa St & I-215 SB Off Ramp PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 49 626 0 711 504 0
Future Volume (veh/h) 49 626 0 711 504 0
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 0 1772 1772 0
Adj Flow Rate, veh/h 52 563 0 748 531 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 2 2 0
Cap, veh/h 652 614 0 708 708 0
Arrive On Green 0.41 0.41 0.00 0.40 0.40 0.00
Sat Flow, veh/h 1594 1502 0 1772 1772 0
Grp Volume(v), veh/h 52 563 0 748 531 0
Grp Sat Flow(s),veh/h/ln1594 1502 0 1772 1772 0
Q Serve(g_s), s 1.2 21.3 0.0 24.0 15.4 0.0
Cycle Q Clear(g_c), s 1.2 21.3 0.0 24.0 15.4 0.0
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 652 614 0 708 708 0
V/C Ratio(X) 0.08 0.92 0.00 1.06 0.75 0.00
Avail Cap(c_a), veh/h 691 651 0 708 708 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.09 1.00 0.00
Uniform Delay (d), s/veh 10.8 16.8 0.0 18.0 15.4 0.0
Incr Delay (d2), s/veh 0.1 18.5 0.0 29.3 7.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 9.4 0.0 13.6 6.5 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.9 35.3 0.0 47.3 22.6 0.0
LnGrp LOS B D A F C A
Approach Vol, veh/h 615 748 531
Approach Delay, s/veh 33.2 47.3 22.6
Approach LOS C D C

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 30.0 30.0 30.0
Change Period (Y+Rc), s 6.0 5.5 6.0
Max Green Setting (Gmax), s 22.0 26.0 22.0
Max Q Clear Time (g_c+I1), s 26.0 23.3 17.4
Green Ext Time (p_c), s 0.0 1.3 0.9

Intersection Summary
HCM 6th Ctrl Delay 35.8
HCM 6th LOS D



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
11: S Iowa St & I-215 NB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 330 789 40 380 99 1031
Future Volume (veh/h) 330 789 40 380 99 1031
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 359 858 43 61 108 528
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 374 768 66 93 584 551
Arrive On Green 0.23 0.43 0.10 0.10 0.37 0.37
Sat Flow, veh/h 1594 1772 663 940 1594 1502
Grp Volume(v), veh/h 359 858 0 104 108 528
Grp Sat Flow(s),veh/h/ln1594 1772 0 1603 1594 1502
Q Serve(g_s), s 13.4 26.0 0.0 3.8 2.8 20.6
Cycle Q Clear(g_c), s 13.4 26.0 0.0 3.8 2.8 20.6
Prop In Lane 1.00 0.59 1.00 1.00
Lane Grp Cap(c), veh/h 374 768 0 158 584 551
V/C Ratio(X) 0.96 1.12 0.00 0.66 0.18 0.96
Avail Cap(c_a), veh/h 374 768 0 267 584 551
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.41 0.41
Uniform Delay (d), s/veh 22.7 17.0 0.0 26.1 12.9 18.6
Incr Delay (d2), s/veh 37.6 69.7 0.0 5.5 0.3 16.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.2 22.9 0.0 1.6 0.9 16.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 60.3 86.7 0.0 31.5 13.2 35.1
LnGrp LOS E F A C B D
Approach Vol, veh/h 1217 104 636
Approach Delay, s/veh 79.0 31.5 31.4
Approach LOS E C C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 32.0 28.0 20.1 11.9
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 26.0 22.0 10.0 10.0
Max Q Clear Time (g_c+I1), s 28.0 22.6 15.4 5.8
Green Ext Time (p_c), s 0.0 0.0 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 61.0
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC OY Plus Project Phase One Conditions
12: Michigan St & Pico St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 9.6
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 14 14 10 9 44 34 29 120 23 53 171 62
Future Vol, veh/h 14 14 10 9 44 34 29 120 23 53 171 62
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 16 16 11 10 49 38 33 135 26 60 192 70
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.5 8.7 9.1 10.3
HCM LOS A A A B

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 17% 37% 10% 19%
Vol Thru, % 70% 37% 51% 60%
Vol Right, % 13% 26% 39% 22%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 172 38 87 286
LT Vol 29 14 9 53
Through Vol 120 14 44 171
RT Vol 23 10 34 62
Lane Flow Rate 193 43 98 321
Geometry Grp 1 1 1 1
Degree of Util (X) 0.246 0.061 0.134 0.394
Departure Headway (Hd) 4.589 5.139 4.926 4.41
Convergence, Y/N Yes Yes Yes Yes
Cap 781 693 724 816
Service Time 2.629 3.198 2.979 2.445
HCM Lane V/C Ratio 0.247 0.062 0.135 0.393
HCM Control Delay 9.1 8.5 8.7 10.3
HCM Lane LOS A A A B
HCM 95th-tile Q 1 0.2 0.5 1.9



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
13: Iowa Ave & Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 457 214 851 575 215 892
Future Volume (veh/h) 457 214 851 575 215 892
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 491 230 915 0 231 959
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 536 505 571 271 974
Arrive On Green 0.34 0.34 0.32 0.00 0.17 0.55
Sat Flow, veh/h 1594 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 491 230 915 0 231 959
Grp Sat Flow(s),veh/h/ln1594 1502 1772 1502 1594 1772
Q Serve(g_s), s 23.4 9.5 25.5 0.0 11.1 42.0
Cycle Q Clear(g_c), s 23.4 9.5 25.5 0.0 11.1 42.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 536 505 571 271 974
V/C Ratio(X) 0.92 0.46 1.60 0.85 0.98
Avail Cap(c_a), veh/h 615 579 571 615 974
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 25.2 20.6 26.8 0.0 31.8 17.5
Incr Delay (d2), s/veh 17.1 0.6 278.9 0.0 6.0 25.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln10.5 3.1 53.8 0.0 4.4 20.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 42.3 21.2 305.6 0.0 37.8 42.6
LnGrp LOS D C F D D
Approach Vol, veh/h 721 915 A 1190
Approach Delay, s/veh 35.6 305.6 41.7
Approach LOS D F D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s18.0 30.0 48.0 31.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s30.5 25.5 25.5 30.5
Max Q Clear Time (g_c+I1), s13.1 27.5 44.0 25.4
Green Ext Time (p_c), s 0.4 0.0 0.0 1.3

Intersection Summary
HCM 6th Ctrl Delay 125.6
HCM 6th LOS F

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th TWSC OY Plus Project Phase One Conditions
14: W Main St & Commerce Way PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 55.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 521 174 120 61 136 498
Future Vol, veh/h 521 174 120 61 136 498
Conflicting Peds, #/hr 0 0 0 20 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 543 181 125 64 142 519

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 209 0 - 0 1444 177
          Stage 1 - - - - 177 -
          Stage 2 - - - - 1267 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1362 - - - 145 866
          Stage 1 - - - - 854 -
          Stage 2 - - - - 265 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1336 - - - ~ 76 850
Mov Cap-2 Maneuver - - - - ~ 76 -
          Stage 1 - - - - 459 -
          Stage 2 - - - - 260 -

Approach EB WB SB
HCM Control Delay, s 7.1 0 124.9
HCM LOS F

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1336 - - - 76 850
HCM Lane V/C Ratio 0.406 - - - 1.864 0.61
HCM Control Delay (s) 9.5 0 - -$ 525.2 15.6
HCM Lane LOS A A - - F C
HCM 95th %tile Q(veh) 2 - - - 12.5 4.3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC OY Plus Project Phase One Conditions
15: Sanrive Ave/Titan Way & W Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 4.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 93 201 16 7 90 118 17 0 4 83 2 74
Future Vol, veh/h 93 201 16 7 90 118 17 0 4 83 2 74
Conflicting Peds, #/hr 20 0 20 20 0 20 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 120 - - 125 - 0 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 99 214 17 7 96 126 18 0 4 88 2 79

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 242 0 0 251 0 0 655 697 243 553 579 116
          Stage 1 - - - - - - 441 441 - 130 130 -
          Stage 2 - - - - - - 214 256 - 423 449 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1324 - - 1314 - - 379 365 796 444 426 936
          Stage 1 - - - - - - 595 577 - 874 789 -
          Stage 2 - - - - - - 788 696 - 609 572 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1299 - - 1289 - - 318 323 781 406 377 918
Mov Cap-2 Maneuver - - - - - - 318 323 - 406 377 -
          Stage 1 - - - - - - 539 523 - 792 770 -
          Stage 2 - - - - - - 715 679 - 560 518 -

Approach EB WB NB SB
HCM Control Delay, s 2.4 0.3 15.7 14.5
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 358 1299 - - 1289 - - 548
HCM Lane V/C Ratio 0.062 0.076 - - 0.006 - - 0.309
HCM Control Delay (s) 15.7 8 - - 7.8 - - 14.5
HCM Lane LOS C A - - A - - B
HCM 95th %tile Q(veh) 0.2 0.2 - - 0 - - 1.3



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
16: W Main St & HS Driveway PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 4 284 168 1 10 7
Future Volume (veh/h) 4 284 168 1 10 7
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 4 305 181 1 11 4
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 21 774 1116 483 539 507
Arrive On Green 0.01 0.44 0.33 0.33 0.34 0.34
Sat Flow, veh/h 1594 1772 3455 1456 1594 1502
Grp Volume(v), veh/h 4 305 181 1 11 4
Grp Sat Flow(s),veh/h/ln 1594 1772 1683 1456 1594 1502
Q Serve(g_s), s 0.1 5.2 1.7 0.0 0.2 0.1
Cycle Q Clear(g_c), s 0.1 5.2 1.7 0.0 0.2 0.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 21 774 1116 483 539 507
V/C Ratio(X) 0.19 0.39 0.16 0.00 0.02 0.01
Avail Cap(c_a), veh/h 930 1581 3004 1299 1630 1536
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.7 8.5 10.5 9.9 9.8 9.8
Incr Delay (d2), s/veh 1.7 0.3 0.1 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 1.6 0.5 0.0 0.1 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.3 8.8 10.6 9.9 9.8 9.8
LnGrp LOS C A B A A A
Approach Vol, veh/h 309 182 15
Approach Delay, s/veh 9.0 10.5 9.8
Approach LOS A B A

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 24.8 19.6 4.7 20.1
Change Period (Y+Rc), s 5.4 4.6 4.1 5.4
Max Green Setting (Gmax), s 39.6 45.4 25.9 39.6
Max Q Clear Time (g_c+I1), s 7.2 2.2 2.1 3.7
Green Ext Time (p_c), s 1.9 0.0 0.0 1.1

Intersection Summary
HCM 6th Ctrl Delay 9.6
HCM 6th LOS A



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
17: Michigan St & W Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 34 188 74 9 71 43 53 111 21 25 130 47
Future Volume (veh/h) 34 188 74 9 71 43 53 111 21 25 130 47
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.93 1.00 0.95 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 36 198 21 9 75 22 56 117 18 26 137 38
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 150 401 325 112 262 77 198 549 84 109 419 116
Arrive On Green 0.09 0.23 0.23 0.07 0.20 0.20 0.12 0.37 0.37 0.07 0.32 0.32
Sat Flow, veh/h 1594 1772 1435 1594 1291 379 1594 1488 229 1594 1324 367
Grp Volume(v), veh/h 36 198 21 9 0 97 56 0 135 26 0 175
Grp Sat Flow(s),veh/h/ln1594 1772 1435 1594 0 1669 1594 0 1717 1594 0 1691
Q Serve(g_s), s 1.4 6.7 0.5 0.4 0.0 3.4 2.2 0.0 3.7 1.1 0.0 5.4
Cycle Q Clear(g_c), s 1.4 6.7 0.5 0.4 0.0 3.4 2.2 0.0 3.7 1.1 0.0 5.4
Prop In Lane 1.00 1.00 1.00 0.23 1.00 0.13 1.00 0.22
Lane Grp Cap(c), veh/h 150 401 325 112 0 339 198 0 634 109 0 535
V/C Ratio(X) 0.24 0.49 0.06 0.08 0.00 0.29 0.28 0.00 0.21 0.24 0.00 0.33
Avail Cap(c_a), veh/h 368 633 513 368 0 597 382 0 634 377 0 612
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 28.9 23.2 9.4 29.9 0.0 23.2 27.4 0.0 14.9 30.4 0.0 18.0
Incr Delay (d2), s/veh 0.3 1.3 0.1 0.1 0.0 0.7 0.3 0.0 0.8 0.4 0.0 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 2.8 0.3 0.1 0.0 1.3 0.8 0.0 1.5 0.4 0.0 2.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.2 24.5 9.6 30.0 0.0 23.9 27.7 0.0 15.6 30.8 0.0 18.3
LnGrp LOS C C A C A C C A B C A B
Approach Vol, veh/h 255 106 191 201
Approach Delay, s/veh 23.9 24.4 19.2 19.9
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.9 21.0 12.0 26.9 10.6 19.4 8.4 30.5
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s15.9 24.6 16.5 24.9 15.9 24.6 16.3 * 25
Max Q Clear Time (g_c+I1), s2.4 8.7 4.2 7.4 3.4 5.4 3.1 5.7
Green Ext Time (p_c), s 0.0 1.4 0.0 0.8 0.0 0.5 0.0 0.7

Intersection Summary
HCM 6th Ctrl Delay 21.7
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
18: Stephens Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 469 160 441 354 5 195 3 239 0 7 1
Future Volume (veh/h) 4 469 160 441 354 5 195 3 239 0 7 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.98 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 4 489 105 459 369 3 203 3 206 0 7 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 4 542 449 350 281 534 167 2 111 0 219 31
Arrive On Green 0.31 0.31 0.31 0.37 0.37 0.37 0.16 0.16 0.16 0.00 0.16 0.16
Sat Flow, veh/h 14 1757 1456 956 768 1459 679 10 689 0 1357 194
Grp Volume(v), veh/h 493 0 105 828 0 3 412 0 0 0 0 8
Grp Sat Flow(s),veh/h/ln1771 0 1456 1724 0 1459 1378 0 0 0 0 1550
Q Serve(g_s), s 25.2 0.0 5.1 34.6 0.0 0.1 14.9 0.0 0.0 0.0 0.0 0.4
Cycle Q Clear(g_c), s 25.2 0.0 5.1 34.6 0.0 0.1 15.3 0.0 0.0 0.0 0.0 0.4
Prop In Lane 0.01 1.00 0.55 1.00 0.49 0.50 0.00 0.12
Lane Grp Cap(c), veh/h 547 0 449 631 0 534 280 0 0 0 0 251
V/C Ratio(X) 0.90 0.00 0.23 1.31 0.00 0.01 1.47 0.00 0.00 0.00 0.00 0.03
Avail Cap(c_a), veh/h 648 0 533 631 0 534 280 0 0 0 0 252
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 31.3 0.0 24.4 30.0 0.0 19.1 41.4 0.0 0.0 0.0 0.0 33.4
Incr Delay (d2), s/veh 14.3 0.0 0.3 151.9 0.0 0.0 231.3 0.0 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln12.3 0.0 1.7 39.9 0.0 0.0 24.6 0.0 0.0 0.0 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 45.6 0.0 24.6 181.9 0.0 19.1 272.7 0.0 0.0 0.0 0.0 33.4
LnGrp LOS D A C F A B F A A A A C
Approach Vol, veh/h 598 831 412 8
Approach Delay, s/veh 42.0 181.3 272.7 33.4
Approach LOS D F F C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.6 20.0 40.0 20.0
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 34.6 * 15 34.6 * 15
Max Q Clear Time (g_c+I1), s 27.2 2.4 36.6 17.3
Green Ext Time (p_c), s 2.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 156.0
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC OY Plus Project Phase One Conditions
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 163
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 140 417 62 51 308 29 35 194 10 130 254 89
Future Vol, veh/h 140 417 62 51 308 29 35 194 10 130 254 89
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 149 444 66 54 328 31 37 206 11 138 270 95
Number of Lanes 0 1 0 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 1 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 1
HCM Control Delay 338.7 68.7 33 76.1
HCM LOS F F D F

Lane NBLn1 NBLn2 EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 15% 0% 23% 14% 0% 34% 0%
Vol Thru, % 85% 0% 67% 86% 0% 66% 0%
Vol Right, % 0% 100% 10% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 229 10 619 359 29 384 89
LT Vol 35 0 140 51 0 130 0
Through Vol 194 0 417 308 0 254 0
RT Vol 0 10 62 0 29 0 89
Lane Flow Rate 244 11 659 382 31 409 95
Geometry Grp 7 7 6 7 7 7 7
Degree of Util (X) 0.656 0.026 1.676 0.962 0.071 1.028 0.216
Departure Headway (Hd) 11.538 10.706 9.525 10.63 9.814 10.665 9.741
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 317 336 389 344 367 343 371
Service Time 9.238 8.406 7.525 8.33 7.514 8.365 7.441
HCM Lane V/C Ratio 0.77 0.033 1.694 1.11 0.084 1.192 0.256
HCM Control Delay 33.8 13.7 338.7 73.2 13.3 90.2 15.1
HCM Lane LOS D B F F B F C
HCM 95th-tile Q 4.3 0.1 38.2 10.3 0.2 12 0.8



HCM 6th AWSC OY Plus Project Phase One Conditions
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh27.9
Intersection LOS D

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 90 461 21 24 0 74 0 66 52 7 123 0
Future Vol, veh/h 90 461 21 24 0 74 0 66 52 7 123 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 96 490 22 26 0 79 0 70 55 7 131 0
Number of Lanes 0 1 1 1 0 1 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 38.5 9.1 10.5 11.1
HCM LOS E A B B

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 0% 16% 0% 100% 0% 5%
Vol Thru, % 56% 84% 0% 0% 0% 95%
Vol Right, % 44% 0% 100% 0% 100% 0%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 118 551 21 24 74 130
LT Vol 0 90 0 24 0 7
Through Vol 66 461 0 0 0 123
RT Vol 52 0 21 0 74 0
Lane Flow Rate 126 586 22 26 79 138
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.206 0.908 0.03 0.047 0.119 0.236
Departure Headway (Hd) 5.916 5.578 4.788 6.651 5.43 6.153
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 605 651 748 538 659 582
Service Time 3.97 3.304 2.514 4.397 3.175 4.206
HCM Lane V/C Ratio 0.208 0.9 0.029 0.048 0.12 0.237
HCM Control Delay 10.5 39.7 7.7 9.7 8.9 11.1
HCM Lane LOS B E A A A B
HCM 95th-tile Q 0.8 11.6 0.1 0.1 0.4 0.9



HCM 6th TWSC OY Plus Project Phase One Conditions
21: Highgrove Pl & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 27.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 615 92 5 648 0 125 0 394 6 1 27
Future Vol, veh/h 1 615 92 5 648 0 125 0 394 6 1 27
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Free - - None - - Stop - - None
Storage Length - - 100 - - - - - 115 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 654 98 5 689 0 133 0 419 6 1 29

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 689 0 - 654 0 0 1370 1355 654 1355 1355 689
          Stage 1 - - - - - - 656 656 - 699 699 -
          Stage 2 - - - - - - 714 699 - 656 656 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 905 - 0 933 - - ~ 124 149 467 127 149 446
          Stage 1 - - 0 - - - 454 462 - 430 442 -
          Stage 2 - - 0 - - - 422 442 - 454 462 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 905 - - 933 - - ~ 114 147 467 13 147 446
Mov Cap-2 Maneuver - - - - - - ~ 114 147 - 13 147 -
          Stage 1 - - - - - - 453 461 - 429 438 -
          Stage 2 - - - - - - 390 438 - 46 461 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.1 88.1 117.9
HCM LOS F F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBL WBT WBR SBLn1
Capacity (veh/h) 114 467 905 - 933 - - 64
HCM Lane V/C Ratio 1.166 0.898 0.001 - 0.006 - - 0.565
HCM Control Delay (s) 208.1 50 9 0 8.9 0 - 117.9
HCM Lane LOS F F A A A A - F
HCM 95th %tile Q(veh) 8.3 9.9 0 - 0 - - 2.3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
22: Iowa Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 371 440 178 84 276 131 167 750 74 109 932 210
Future Volume (veh/h) 371 440 178 84 276 131 167 750 74 109 932 210
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 395 468 154 89 294 27 178 798 74 116 991 207
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 338 526 172 298 331 274 202 1040 96 139 813 169
Arrive On Green 0.21 0.21 0.21 0.19 0.19 0.19 0.13 0.33 0.33 0.09 0.29 0.29
Sat Flow, veh/h 1594 2480 809 1594 1772 1468 1594 3109 288 1594 2756 574
Grp Volume(v), veh/h 395 316 306 89 294 27 178 432 440 116 604 594
Grp Sat Flow(s),veh/h/ln 1594 1683 1606 1594 1772 1468 1594 1683 1714 1594 1683 1647
Q Serve(g_s), s 24.6 21.2 21.5 5.6 18.8 1.8 12.7 26.6 26.7 8.3 34.2 34.2
Cycle Q Clear(g_c), s 24.6 21.2 21.5 5.6 18.8 1.8 12.7 26.6 26.7 8.3 34.2 34.2
Prop In Lane 1.00 0.50 1.00 1.00 1.00 0.17 1.00 0.35
Lane Grp Cap(c), veh/h 338 357 341 298 331 274 202 563 573 139 496 486
V/C Ratio(X) 1.17 0.89 0.90 0.30 0.89 0.10 0.88 0.77 0.77 0.84 1.22 1.22
Avail Cap(c_a), veh/h 338 357 341 338 376 311 217 563 573 217 496 486
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.7 44.3 44.5 40.6 46.0 39.1 49.8 34.5 34.5 52.1 40.9 40.9
Incr Delay (d2), s/veh 103.0 22.4 25.1 0.6 20.2 0.2 28.7 6.3 6.2 8.5 115.1 117.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 19.1 10.8 10.7 2.2 9.9 0.6 6.5 11.4 11.6 3.6 29.4 29.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 148.6 66.8 69.5 41.2 66.2 39.2 78.5 40.8 40.7 60.6 156.0 158.2
LnGrp LOS F E E D E D E D D E F F
Approach Vol, veh/h 1017 410 1050 1314
Approach Delay, s/veh 99.4 59.0 47.2 148.6
Approach LOS F E D F

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 14.3 44.6 30.0 18.9 40.0 27.1
Change Period (Y+Rc), s * 4.2 5.8 5.4 * 4.2 5.8 5.4
Max Green Setting (Gmax), s * 16 34.2 24.6 * 16 34.2 24.6
Max Q Clear Time (g_c+I1), s 10.3 28.7 26.6 14.7 36.2 20.8
Green Ext Time (p_c), s 0.0 2.4 0.0 0.0 0.0 0.7

Intersection Summary
HCM 6th Ctrl Delay 97.6
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC OY Plus Project Phase One Conditions
23: Michigan St & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh12.7
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 21 319 41 7 218 44 32 81 6 61 115 93
Future Vol, veh/h 21 319 41 7 218 44 32 81 6 61 115 93
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 24 358 46 8 245 49 36 91 7 69 129 104
Number of Lanes 0 2 0 0 2 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 13.2 11.9 12.5 12.8
HCM LOS B B B B

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 28% 0% 12% 0% 6% 0% 35% 0%
Vol Thru, % 72% 0% 88% 80% 94% 71% 65% 0%
Vol Right, % 0% 100% 0% 20% 0% 29% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 113 6 181 201 116 153 176 93
LT Vol 32 0 21 0 7 0 61 0
Through Vol 81 0 160 160 109 109 115 0
RT Vol 0 6 0 41 0 44 0 93
Lane Flow Rate 127 7 203 225 130 172 198 104
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.258 0.012 0.367 0.394 0.241 0.307 0.385 0.178
Departure Headway (Hd) 7.303 6.442 6.508 6.303 6.67 6.434 7.016 6.126
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 489 551 550 568 534 555 510 581
Service Time 5.099 4.237 4.288 4.083 4.458 4.222 4.799 3.908
HCM Lane V/C Ratio 0.26 0.013 0.369 0.396 0.243 0.31 0.388 0.179
HCM Control Delay 12.7 9.3 13.1 13.2 11.6 12.1 14.2 10.2
HCM Lane LOS B A B B B B B B
HCM 95th-tile Q 1 0 1.7 1.9 0.9 1.3 1.8 0.6



HCM 6th Signalized Intersection Summary OY Plus Project Phase One Conditions
24: Mt Vernon Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 231 111 32 148 141 83 579 33 195 428 0
Future Volume (veh/h) 0 231 111 32 148 141 83 579 33 195 428 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.97 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 1772 1772 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 0 254 67 35 163 39 91 636 16 214 470 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 2 394 101 40 618 143 113 736 613 253 1663 0
Arrive On Green 0.00 0.15 0.15 0.03 0.23 0.23 0.07 0.42 0.42 0.15 0.49 0.00
Sat Flow, veh/h 1688 2634 679 1594 2693 624 1594 1772 1477 1688 3455 0
Grp Volume(v), veh/h 0 160 161 35 100 102 91 636 16 214 470 0
Grp Sat Flow(s),veh/h/ln1688 1683 1629 1594 1683 1634 1594 1772 1477 1688 1683 0
Q Serve(g_s), s 0.0 6.7 6.9 1.6 3.6 3.8 4.2 24.4 0.5 9.2 6.1 0.0
Cycle Q Clear(g_c), s 0.0 6.7 6.9 1.6 3.6 3.8 4.2 24.4 0.5 9.2 6.1 0.0
Prop In Lane 1.00 0.42 1.00 0.38 1.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 2 252 243 40 387 375 113 736 613 253 1663 0
V/C Ratio(X) 0.00 0.64 0.66 0.87 0.26 0.27 0.80 0.86 0.03 0.85 0.28 0.00
Avail Cap(c_a), veh/h 340 565 546 321 565 548 321 951 792 340 1807 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 0.0 29.8 29.9 36.2 23.5 23.6 34.1 19.9 12.9 30.8 11.1 0.0
Incr Delay (d2), s/veh 0.0 2.7 3.0 18.4 0.4 0.4 4.9 7.5 0.0 10.8 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 2.7 2.8 0.8 1.4 1.4 1.7 10.0 0.1 4.2 1.9 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 32.5 33.0 54.6 23.9 24.0 39.0 27.4 12.9 41.7 11.2 0.0
LnGrp LOS A C C D C C D C B D B A
Approach Vol, veh/h 321 237 743 684
Approach Delay, s/veh 32.7 28.5 28.5 20.7
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s6.0 16.5 9.4 42.6 0.0 22.5 15.3 36.8
Change Period (Y+Rc), s 4.1 5.4 4.1 5.8 4.1 5.4 4.1 5.8
Max Green Setting (Gmax), s15.0 25.0 15.0 40.0 15.0 25.0 15.0 40.0
Max Q Clear Time (g_c+I1), s3.6 8.9 6.2 8.1 0.0 5.8 11.2 26.4
Green Ext Time (p_c), s 0.0 1.5 0.1 4.3 0.0 0.9 0.1 4.5

Intersection Summary
HCM 6th Ctrl Delay 26.5
HCM 6th LOS C



HCM 6th TWSC OY Plus Project Phase One Conditions
25: Commerce Way & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 20 597 10 10 720
Future Vol, veh/h 10 20 597 10 10 720
Conflicting Peds, #/hr 0 0 0 10 10 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 22 649 11 11 783

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1079 340 0 0 670 0
          Stage 1 665 - - - - -
          Stage 2 414 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 213 656 - - 916 -
          Stage 1 473 - - - - -
          Stage 2 635 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 208 650 - - 907 -
Mov Cap-2 Maneuver 336 - - - - -
          Stage 1 468 - - - - -
          Stage 2 627 - - - - -

Approach WB NB SB
HCM Control Delay, s 12.8 0 0.1
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 496 907 -
HCM Lane V/C Ratio - - 0.066 0.012 -
HCM Control Delay (s) - - 12.8 9 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.2 0 -



HCM 6th TWSC OY Plus Project Phase One Conditions
26: Commerce Way & Van Buren St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 2.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 48 96 511 71 144 586
Future Vol, veh/h 48 96 511 71 144 586
Conflicting Peds, #/hr 0 0 0 20 20 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 52 104 555 77 157 637

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1247 336 0 0 652 0
          Stage 1 614 - - - - -
          Stage 2 633 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 166 660 - - 930 -
          Stage 1 502 - - - - -
          Stage 2 491 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 135 647 - - 912 -
Mov Cap-2 Maneuver 264 - - - - -
          Stage 1 492 - - - - -
          Stage 2 407 - - - - -

Approach WB NB SB
HCM Control Delay, s 17.8 0 1.9
HCM LOS C

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 436 912 -
HCM Lane V/C Ratio - - 0.359 0.172 -
HCM Control Delay (s) - - 17.8 9.8 -
HCM Lane LOS - - C A -
HCM 95th %tile Q(veh) - - 1.6 0.6 -
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HCM Signalized Intersection Capacity Analysis Cumulative Year No Project Conditions
1: S La Cadena Dr & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 390 380 600 330 320 1490
Future Volume (vph) 390 380 600 330 320 1490
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 411 400 632 347 337 1568
RTOR Reduction (vph) 0 126 0 264 0 0
Lane Group Flow (vph) 411 274 632 83 337 1568
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 34.3 34.3 21.3 21.3 21.2 46.5
Effective Green, g (s) 34.3 34.3 21.3 21.3 21.2 46.5
Actuated g/C Ratio 0.39 0.39 0.24 0.24 0.24 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 611 579 804 359 377 1755
v/s Ratio Prot c0.26 0.19 0.21 c0.47
v/s Ratio Perm 0.18 0.06
v/c Ratio 0.67 0.47 0.79 0.23 0.89 0.89
Uniform Delay, d1 22.6 20.5 31.6 27.2 32.7 18.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 0.6 5.9 0.7 22.5 6.7
Delay (s) 25.5 21.1 37.5 27.9 55.2 25.6
Level of Service C C D C E C
Approach Delay (s) 23.3 34.1 30.9
Approach LOS C C C

Intersection Summary
HCM 2000 Control Delay 30.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 88.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



MOVEMENT SUMMARY
Site: 2 [Cumulative Year AM Peak Hour - No Project (Site 

Folder: Grand Terrace Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 20 2.0 21 2.0 0.089 7.1 LOS A 0.3 7.6 0.60 0.60 0.60 33.0
8 T1 10 2.0 11 2.0 0.089 7.1 LOS A 0.3 7.6 0.60 0.60 0.60 33.0
18 R2 20 2.0 21 2.0 0.089 7.1 LOS A 0.3 7.6 0.60 0.60 0.60 32.1
Approach 50 2.0 53 2.0 0.089 7.1 LOS A 0.3 7.6 0.60 0.60 0.60 32.6

East: Barton Rd

1 L2 80 2.0 84 2.0 0.578 9.4 LOS A 4.7 116.7 0.41 0.23 0.41 32.8
6 T1 670 2.0 705 2.0 0.578 9.4 LOS A 4.7 116.7 0.41 0.23 0.41 32.2
16 R2 650 2.0 684 2.0 0.578 9.6 LOS A 4.3 111.6 0.40 0.22 0.40 31.7
Approach 1400 2.0 1474 2.0 0.578 9.5 LOS A 4.7 116.7 0.41 0.22 0.41 32.0

North: I-215 SB Ramps

7 L2 290 2.0 305 2.0 0.489 12.6 LOS B 2.8 70.0 0.71 0.83 1.07 29.6
4 T1 30 2.0 32 2.0 0.489 12.6 LOS B 2.8 70.0 0.71 0.83 1.07 29.6
14 R2 230 2.0 242 2.0 0.392 11.5 LOS B 1.8 46.7 0.69 0.75 0.89 30.9
Approach 550 2.0 579 2.0 0.489 12.1 LOS B 2.8 70.0 0.70 0.79 1.00 30.1

West: Barton Rd

5 L2 60 2.0 63 2.0 0.393 8.3 LOS A 1.9 48.3 0.58 0.53 0.58 33.2
2 T1 590 2.0 621 2.0 0.393 8.3 LOS A 1.9 48.3 0.58 0.53 0.58 33.3
12 R2 50 2.0 53 2.0 0.393 8.3 LOS A 1.9 48.3 0.58 0.53 0.58 32.5
Approach 700 2.0 737 2.0 0.393 8.3 LOS A 1.9 48.3 0.58 0.53 0.58 33.3

All 
Vehicles

2700 2.0 2842 2.0 0.578 9.7 LOS A 4.7 116.7 0.51 0.43 0.58 31.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Project: \\FpOC03.fpainc.local\Data_OC\Projects\OC18\0551 Grand Terrace Specific Plan\2022 Updated Study\Analysis\SIDRA\Intersection 2 
Analysis.sip9



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
3: I-215 NB Off/I-215 NB On & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 180 720 0 0 1180 500 220 10 370 0 0 0
Future Volume (veh/h) 180 720 0 0 1180 500 220 10 370 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 189 758 0 0 1242 326 232 0 163
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 225 2166 0 0 1489 660 319 0 593
Arrive On Green 0.13 0.64 0.00 0.00 0.44 0.44 0.20 0.00 0.20
Sat Flow, veh/h 1688 3455 0 0 3455 1493 1594 0 2966
Grp Volume(v), veh/h 189 758 0 0 1242 326 232 0 163
Grp Sat Flow(s),veh/h/ln 1688 1683 0 0 1683 1493 1594 0 1483
Q Serve(g_s), s 8.1 7.7 0.0 0.0 24.1 11.5 10.1 0.0 3.4
Cycle Q Clear(g_c), s 8.1 7.7 0.0 0.0 24.1 11.5 10.1 0.0 3.4
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 225 2166 0 0 1489 660 319 0 593
V/C Ratio(X) 0.84 0.35 0.00 0.00 0.83 0.49 0.73 0.00 0.27
Avail Cap(c_a), veh/h 228 2429 0 0 1747 775 861 0 1603
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 31.3 6.1 0.0 0.0 18.2 14.7 27.7 0.0 25.1
Incr Delay (d2), s/veh 21.9 0.1 0.0 0.0 3.0 0.4 3.2 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.5 2.1 0.0 0.0 8.8 3.6 4.0 0.0 1.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.2 6.1 0.0 0.0 21.3 15.2 30.9 0.0 25.3
LnGrp LOS D A A A C B C A C
Approach Vol, veh/h 947 1568 395
Approach Delay, s/veh 15.5 20.0 28.6
Approach LOS B B C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 53.4 14.9 38.5 20.6
Change Period (Y+Rc), s 5.8 5.0 5.8 5.8
Max Green Setting (Gmax), s 53.4 10.0 38.4 40.0
Max Q Clear Time (g_c+I1), s 9.7 10.1 26.1 12.1
Green Ext Time (p_c), s 4.8 0.0 6.6 1.4

Intersection Summary
HCM 6th Ctrl Delay 19.7
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 130 530 330 330 960 40 510 110 230 90 90 120
Future Volume (veh/h) 130 530 330 330 960 40 510 110 230 90 90 120
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 137 558 126 347 1011 41 537 116 102 95 95 91
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 168 774 343 384 1177 48 630 480 399 120 128 123
Arrive On Green 0.10 0.23 0.23 0.23 0.36 0.36 0.19 0.27 0.27 0.07 0.16 0.16
Sat Flow, veh/h 1688 3367 1492 1688 3293 134 3375 1772 1473 1688 821 786
Grp Volume(v), veh/h 137 558 126 347 517 535 537 116 102 95 0 186
Grp Sat Flow(s),veh/h/ln1688 1683 1492 1688 1683 1743 1688 1772 1473 1688 0 1607
Q Serve(g_s), s 7.2 13.9 6.5 18.2 25.9 25.9 14.0 4.6 4.9 5.0 0.0 10.0
Cycle Q Clear(g_c), s 7.2 13.9 6.5 18.2 25.9 25.9 14.0 4.6 4.9 5.0 0.0 10.0
Prop In Lane 1.00 1.00 1.00 0.08 1.00 1.00 1.00 0.49
Lane Grp Cap(c), veh/h 168 774 343 384 602 623 630 480 399 120 0 250
V/C Ratio(X) 0.81 0.72 0.37 0.90 0.86 0.86 0.85 0.24 0.26 0.79 0.00 0.74
Avail Cap(c_a), veh/h 310 1638 726 516 1024 1061 847 846 704 305 0 655
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 40.1 32.3 29.4 34.1 27.1 27.1 35.7 25.8 25.9 41.5 0.0 36.6
Incr Delay (d2), s/veh 6.9 0.5 0.2 14.8 1.6 1.5 5.9 0.1 0.1 8.3 0.0 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.2 5.5 2.3 8.7 10.0 10.4 6.2 1.9 1.7 2.3 0.0 4.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 47.0 32.8 29.7 48.9 28.6 28.6 41.6 25.9 26.1 49.8 0.0 38.3
LnGrp LOS D C C D C C D C C D A D
Approach Vol, veh/h 821 1399 755 281
Approach Delay, s/veh 34.7 33.6 37.1 42.1
Approach LOS C C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s24.9 25.8 21.2 19.1 13.3 37.4 10.7 29.5
Change Period (Y+Rc), s* 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s* 28 44.2 * 23 37.0 * 17 55.3 * 16 43.4
Max Q Clear Time (g_c+I1), s20.2 15.9 16.0 12.0 9.2 27.9 7.0 6.9
Green Ext Time (p_c), s 0.5 2.7 1.0 0.7 0.1 4.6 0.1 0.6

Intersection Summary
HCM 6th Ctrl Delay 35.4
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
5: Mt Vernon Ave & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 130 470 200 380 750 60 290 570 400 50 390 230
Future Volume (veh/h) 130 470 200 380 750 60 290 570 400 50 390 230
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1575 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 137 495 158 400 789 58 305 600 285 53 411 148
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 165 638 202 453 977 72 301 755 359 65 473 168
Arrive On Green 0.10 0.26 0.26 0.16 0.31 0.31 0.19 0.34 0.34 0.04 0.20 0.20
Sat Flow, veh/h 1594 2499 792 2910 3175 233 1594 2197 1043 1594 2416 859
Grp Volume(v), veh/h 137 332 321 400 418 429 305 460 425 53 285 274
Grp Sat Flow(s),veh/h/ln1594 1683 1607 1455 1683 1725 1594 1683 1556 1594 1683 1592
Q Serve(g_s), s 7.6 16.5 16.7 12.1 20.6 20.6 17.0 22.2 22.2 3.0 14.7 15.1
Cycle Q Clear(g_c), s 7.6 16.5 16.7 12.1 20.6 20.6 17.0 22.2 22.2 3.0 14.7 15.1
Prop In Lane 1.00 0.49 1.00 0.14 1.00 0.67 1.00 0.54
Lane Grp Cap(c), veh/h 165 430 411 453 518 531 301 579 535 65 329 311
V/C Ratio(X) 0.83 0.77 0.78 0.88 0.81 0.81 1.01 0.79 0.79 0.82 0.86 0.88
Avail Cap(c_a), veh/h 193 430 411 453 518 531 301 579 535 89 339 320
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 39.6 31.1 31.2 37.2 28.7 28.7 36.5 26.6 26.7 42.8 35.0 35.2
Incr Delay (d2), s/veh 20.0 12.7 13.7 17.7 12.7 12.4 55.2 8.2 8.8 25.3 20.8 24.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.8 7.8 7.7 5.3 9.9 10.1 10.9 9.6 9.0 1.6 7.6 7.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.6 43.7 44.8 54.9 41.4 41.1 91.7 34.8 35.5 68.2 55.9 59.4
LnGrp LOS E D D D D D F C D E E E
Approach Vol, veh/h 790 1247 1190 612
Approach Delay, s/veh 46.9 45.6 49.6 58.5
Approach LOS D D D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.6 35.9 13.3 33.2 21.0 22.5 18.0 28.5
Change Period (Y+Rc), s 4.0 4.9 4.0 5.5 4.0 4.9 4.0 5.5
Max Green Setting (Gmax), s5.0 30.1 10.9 25.6 17.0 18.1 14.0 22.5
Max Q Clear Time (g_c+I1), s5.0 24.2 9.6 22.6 19.0 17.1 14.1 18.7
Green Ext Time (p_c), s 0.0 3.6 0.0 1.9 0.0 0.5 0.0 1.9

Intersection Summary
HCM 6th Ctrl Delay 49.2
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC Cumulative Year No Project Conditions
6: Michigan St & Commerce Way/Commerce Way/Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh15.4
Intersection LOS C

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 390 20 220 510 30 450
Future Vol, veh/h 390 20 220 510 30 450
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 411 21 232 537 32 474
Number of Lanes 2 0 1 2 1 2

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 3 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 3 2
Conflicting Approach RightNB WB
Conflicting Lanes Right 3 0 3
HCM Control Delay 18.7 15.5 12.5
HCM LOS C C B

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2WBLn1WBLn2WBLn3
Vol Left, % 100% 0% 0% 0% 0% 100% 11% 0%
Vol Thru, % 0% 0% 0% 100% 87% 0% 89% 100%
Vol Right, % 0% 100% 100% 0% 13% 0% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 30 225 225 260 150 198 192 340
LT Vol 30 0 0 0 0 198 22 0
Through Vol 0 0 0 260 130 0 170 340
RT Vol 0 225 225 0 20 0 0 0
Lane Flow Rate 32 237 237 274 158 208 202 358
Geometry Grp 7 7 7 8 8 8 8 8
Degree of Util (X) 0.07 0.447 0.331 0.592 0.337 0.453 0.414 0.551
Departure Headway (Hd) 8.013 6.793 5.03 7.781 7.686 7.82 7.368 5.542
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 447 531 713 463 467 461 489 651
Service Time 5.752 4.531 2.767 5.533 5.437 5.564 5.112 3.285
HCM Lane V/C Ratio 0.072 0.446 0.332 0.592 0.338 0.451 0.413 0.55
HCM Control Delay 11.4 14.9 10.3 21.3 14.3 16.9 15.2 14.9
HCM Lane LOS B B B C B C C B
HCM 95th-tile Q 0.2 2.3 1.4 3.8 1.5 2.3 2 3.4



HCM 6th AWSC Cumulative Year No Project Conditions
7: Michigan St & De Berry St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh13.2
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 30 20 10 70 20 210 30 240 50 60 210 50
Future Vol, veh/h 30 20 10 70 20 210 30 240 50 60 210 50
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 32 21 11 74 21 221 32 253 53 63 221 53
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 10.7 11.7 14 14.2
HCM LOS B B B B

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 11% 0% 60% 0% 78% 0% 22% 0%
Vol Thru, % 89% 0% 40% 0% 22% 0% 78% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 270 50 50 10 90 210 270 50
LT Vol 30 0 30 0 70 0 60 0
Through Vol 240 0 20 0 20 0 210 0
RT Vol 0 50 0 10 0 210 0 50
Lane Flow Rate 284 53 53 11 95 221 284 53
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.493 0.08 0.108 0.019 0.183 0.359 0.497 0.08
Departure Headway (Hd) 6.247 5.481 7.357 6.334 6.961 5.854 6.299 5.476
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 574 651 485 561 514 612 571 651
Service Time 4.004 3.238 5.14 4.116 4.724 3.616 4.057 3.234
HCM Lane V/C Ratio 0.495 0.081 0.109 0.02 0.185 0.361 0.497 0.081
HCM Control Delay 15 8.7 11 9.2 11.3 11.9 15.2 8.7
HCM Lane LOS B A B A B B C A
HCM 95th-tile Q 2.7 0.3 0.4 0.1 0.7 1.6 2.8 0.3



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
8: Mt Vernon Ave & De Berry St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 90 50 30 50 80 140 60 970 60 150 830 60
Future Volume (veh/h) 90 50 30 50 80 140 60 970 60 150 830 60
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.96 0.94 0.95 0.94 0.99 0.97 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 95 53 8 53 84 48 63 1021 59 158 874 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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 389 452 68 449 313 179 299 1241 72 297 1362 90
Arrive On Green 0.30 0.30 0.30 0.30 0.30 0.30 0.04 0.38 0.38 0.08 0.43 0.43
Sat Flow, veh/h 1142 1489 225 1210 1030 589 1594 3229 187 1594 3192 212
Grp Volume(v), veh/h 95 0 61 53 0 132 63 532 548 158 461 471
Grp Sat Flow(s),veh/h/ln1142 0 1713 1210 0 1619 1594 1683 1732 1594 1683 1720
Q Serve(g_s), s 4.4 0.0 1.6 2.1 0.0 3.9 1.5 18.2 18.2 3.7 13.8 13.8
Cycle Q Clear(g_c), s 8.3 0.0 1.6 3.8 0.0 3.9 1.5 18.2 18.2 3.7 13.8 13.8
Prop In Lane 1.00 0.13 1.00 0.36 1.00 0.11 1.00 0.12
Lane Grp Cap(c), veh/h 389 0 520 449 0 492 299 647 666 297 719 734
V/C Ratio(X) 0.24 0.00 0.12 0.12 0.00 0.27 0.21 0.82 0.82 0.53 0.64 0.64
Avail Cap(c_a), veh/h 490 0 671 556 0 634 359 712 733 374 802 820
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 20.0 0.0 16.0 17.4 0.0 16.8 12.0 17.7 17.7 13.7 14.4 14.4
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.1 0.1 7.7 7.5 0.6 1.8 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 0.0 0.6 0.5 0.0 1.3 0.5 7.3 7.4 1.1 4.7 4.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.1 0.0 16.1 17.4 0.0 16.9 12.1 25.3 25.2 14.2 16.3 16.2
LnGrp LOS C A B B A B B C C B B B
Approach Vol, veh/h 156 185 1143 1090
Approach Delay, s/veh 18.5 17.1 24.5 15.9
Approach LOS B B C B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s9.9 29.5 24.4 7.2 32.2 24.4
Change Period (Y+Rc), s 4.5 5.0 5.0 4.5 5.0 5.0
Max Green Setting (Gmax), s8.5 27.0 25.0 5.1 30.4 25.0
Max Q Clear Time (g_c+I1), s5.7 20.2 10.3 3.5 15.8 5.9
Green Ext Time (p_c), s 0.1 4.3 0.3 0.0 6.6 0.5

Intersection Summary
HCM 6th Ctrl Delay 20.0
HCM 6th LOS B



HCM 6th AWSC Cumulative Year No Project Conditions
9: Michigan St & Van Buren St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh11.1
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 30 10 10 110 20 70 10 180 40 70 170 70
Future Vol, veh/h 30 10 10 110 20 70 10 180 40 70 170 70
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 32 11 11 116 21 74 11 189 42 74 179 74
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.3 10.8 10.6 11.9
HCM LOS A B B B

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 4% 60% 55% 23%
Vol Thru, % 78% 20% 10% 55%
Vol Right, % 17% 20% 35% 23%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 230 50 200 310
LT Vol 10 30 110 70
Through Vol 180 10 20 170
RT Vol 40 10 70 70
Lane Flow Rate 242 53 211 326
Geometry Grp 1 1 1 1
Degree of Util (X) 0.34 0.084 0.313 0.448
Departure Headway (Hd) 5.05 5.747 5.351 4.945
Convergence, Y/N Yes Yes Yes Yes
Cap 714 623 672 731
Service Time 3.06 3.788 3.383 2.954
HCM Lane V/C Ratio 0.339 0.085 0.314 0.446
HCM Control Delay 10.6 9.3 10.8 11.9
HCM Lane LOS B A B B
HCM 95th-tile Q 1.5 0.3 1.3 2.3



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
10: S Iowa Ave & I-215 SB Off Ramp AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 120 660 0 640 500 0
Future Volume (veh/h) 120 660 0 640 500 0
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 0 1772 1772 0
Adj Flow Rate, veh/h 126 556 0 674 526 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 2 2 0
Cap, veh/h 598 563 0 768 768 0
Arrive On Green 0.38 0.38 0.00 0.43 0.43 0.00
Sat Flow, veh/h 1594 1502 0 1772 1772 0
Grp Volume(v), veh/h 126 556 0 674 526 0
Grp Sat Flow(s),veh/h/ln1594 1502 0 1772 1772 0
Q Serve(g_s), s 3.2 22.0 0.0 20.9 14.4 0.0
Cycle Q Clear(g_c), s 3.2 22.0 0.0 20.9 14.4 0.0
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 598 563 0 768 768 0
V/C Ratio(X) 0.21 0.99 0.00 0.88 0.69 0.00
Avail Cap(c_a), veh/h 598 563 0 768 768 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.09 1.00 0.00
Uniform Delay (d), s/veh 12.7 18.6 0.0 15.5 13.7 0.0
Incr Delay (d2), s/veh 0.4 34.7 0.0 1.5 4.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 12.1 0.0 7.0 5.6 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.1 53.3 0.0 17.0 18.6 0.0
LnGrp LOS B D A B B A
Approach Vol, veh/h 682 674 526
Approach Delay, s/veh 45.9 17.0 18.6
Approach LOS D B B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 32.0 28.0 32.0
Change Period (Y+Rc), s 6.0 5.5 6.0
Max Green Setting (Gmax), s 26.0 22.5 26.0
Max Q Clear Time (g_c+I1), s 22.9 24.0 16.4
Green Ext Time (p_c), s 0.9 0.0 1.5

Intersection Summary
HCM 6th Ctrl Delay 27.9
HCM 6th LOS C



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
11: S Iowa Ave & I-215 NB Ramps AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 330 730 40 310 190 970
Future Volume (veh/h) 330 730 40 310 190 970
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 347 768 42 46 200 425
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 390 768 68 75 584 551
Arrive On Green 0.25 0.43 0.09 0.09 0.37 0.37
Sat Flow, veh/h 1594 1772 773 847 1594 1502
Grp Volume(v), veh/h 347 768 0 88 200 425
Grp Sat Flow(s),veh/h/ln1594 1772 0 1620 1594 1502
Q Serve(g_s), s 12.6 26.0 0.0 3.1 5.5 15.0
Cycle Q Clear(g_c), s 12.6 26.0 0.0 3.1 5.5 15.0
Prop In Lane 1.00 0.52 1.00 1.00
Lane Grp Cap(c), veh/h 390 768 0 143 584 551
V/C Ratio(X) 0.89 1.00 0.00 0.62 0.34 0.77
Avail Cap(c_a), veh/h 390 768 0 270 584 551
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.39 0.39
Uniform Delay (d), s/veh 21.9 17.0 0.0 26.4 13.8 16.8
Incr Delay (d2), s/veh 24.7 32.5 0.0 5.1 0.6 4.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.7 14.9 0.0 1.3 1.8 12.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 46.5 49.5 0.0 31.5 14.4 20.9
LnGrp LOS D F A C B C
Approach Vol, veh/h 1115 88 625
Approach Delay, s/veh 48.6 31.5 18.8
Approach LOS D C B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 32.0 28.0 20.7 11.3
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 26.0 22.0 10.0 10.0
Max Q Clear Time (g_c+I1), s 28.0 17.0 14.6 5.1
Green Ext Time (p_c), s 0.0 1.1 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 37.6
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC Cumulative Year No Project Conditions
12: Michigan St & Pico St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh10.2
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 30 10 10 70 10 70 10 140 40 40 250 20
Future Vol, veh/h 30 10 10 70 10 70 10 140 40 40 250 20
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 32 11 11 74 11 74 11 147 42 42 263 21
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9 9.6 9.5 11.2
HCM LOS A A A B

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 5% 60% 47% 13%
Vol Thru, % 74% 20% 7% 81%
Vol Right, % 21% 20% 47% 6%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 190 50 150 310
LT Vol 10 30 70 40
Through Vol 140 10 10 250
RT Vol 40 10 70 20
Lane Flow Rate 200 53 158 326
Geometry Grp 1 1 1 1
Degree of Util (X) 0.263 0.079 0.221 0.426
Departure Headway (Hd) 4.742 5.388 5.039 4.695
Convergence, Y/N Yes Yes Yes Yes
Cap 752 657 706 764
Service Time 2.811 3.482 3.117 2.755
HCM Lane V/C Ratio 0.266 0.081 0.224 0.427
HCM Control Delay 9.5 9 9.6 11.2
HCM Lane LOS A A A B
HCM 95th-tile Q 1.1 0.3 0.8 2.1



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
13: Iowa Ave & Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 400 320 690 320 260 840
Future Volume (veh/h) 400 320 690 320 260 840
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 421 337 726 0 274 884
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 423 399 751 279 1142
Arrive On Green 0.27 0.27 0.42 0.00 0.18 0.64
Sat Flow, veh/h 1594 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 421 337 726 0 274 884
Grp Sat Flow(s),veh/h/ln1594 1502 1772 1502 1594 1772
Q Serve(g_s), s 26.3 21.2 39.9 0.0 17.1 35.3
Cycle Q Clear(g_c), s 26.3 21.2 39.9 0.0 17.1 35.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 423 399 751 279 1142
V/C Ratio(X) 0.99 0.85 0.97 0.98 0.77
Avail Cap(c_a), veh/h 423 399 755 279 1145
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 36.6 34.7 28.1 0.0 41.0 12.6
Incr Delay (d2), s/veh 42.3 15.3 25.0 0.0 48.2 3.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln14.7 9.1 20.5 0.0 10.1 12.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 78.9 50.0 53.1 0.0 89.2 16.5
LnGrp LOS E D D F B
Approach Vol, veh/h 758 726 A 1158
Approach Delay, s/veh 66.1 53.1 33.7
Approach LOS E D C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s22.0 46.8 68.8 31.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s17.5 42.5 64.5 26.5
Max Q Clear Time (g_c+I1), s19.1 41.9 37.3 28.3
Green Ext Time (p_c), s 0.0 0.4 13.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 48.3
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
14: W Main St & Commerce Way AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 280 390 450 130 280 400
Future Volume (veh/h) 280 390 450 130 280 400
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.91 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 295 411 474 98 295 163
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 619 1952 827 169 425 378
Arrive On Green 0.20 0.58 0.30 0.30 0.25 0.25
Sat Flow, veh/h 3092 3455 2821 559 1688 1502
Grp Volume(v), veh/h 295 411 290 282 295 163
Grp Sat Flow(s),veh/h/ln1546 1683 1683 1608 1688 1502
Q Serve(g_s), s 5.0 3.5 8.6 8.8 9.4 5.4
Cycle Q Clear(g_c), s 5.0 3.5 8.6 8.8 9.4 5.4
Prop In Lane 1.00 0.35 1.00 1.00
Lane Grp Cap(c), veh/h 619 1952 509 487 425 378
V/C Ratio(X) 0.48 0.21 0.57 0.58 0.69 0.43
Avail Cap(c_a), veh/h 623 2523 792 757 578 515
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.0 6.0 17.5 17.5 20.2 18.7
Incr Delay (d2), s/veh 0.6 0.1 1.0 1.1 2.2 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.7 0.9 3.0 2.9 3.4 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.6 6.0 18.5 18.6 22.4 19.5
LnGrp LOS C A B B C B
Approach Vol, veh/h 706 572 458
Approach Delay, s/veh 12.5 18.6 21.3
Approach LOS B B C

Timer - Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 39.9 19.6 16.5 23.4
Change Period (Y+Rc), s 5.4 4.6 4.6 5.4
Max Green Setting (Gmax), s 44.6 20.4 12.0 28.0
Max Q Clear Time (g_c+I1), s 5.5 11.4 7.0 10.8
Green Ext Time (p_c), s 2.7 1.0 0.4 3.0

Intersection Summary
HCM 6th Ctrl Delay 16.8
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th TWSC Cumulative Year No Project Conditions
15: Sanrive Ave/Titan Way & W Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 120 500 50 50 460 40 70 10 30 10 10 50
Future Vol, veh/h 120 500 50 50 460 40 70 10 30 10 10 50
Conflicting Peds, #/hr 40 0 40 40 0 40 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 120 - - 125 - 95 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 126 526 53 53 484 42 74 11 32 11 11 53

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 566 0 0 619 0 0 1199 1517 330 1151 1501 282
          Stage 1 - - - - - - 845 845 - 630 630 -
          Stage 2 - - - - - - 354 672 - 521 871 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1002 - - 957 - - 141 118 666 153 121 715
          Stage 1 - - - - - - 324 377 - 436 473 -
          Stage 2 - - - - - - 636 453 - 507 367 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 964 - - 921 - - 99 89 641 110 92 688
Mov Cap-2 Maneuver - - - - - - 99 89 - 110 92 -
          Stage 1 - - - - - - 271 315 - 364 429 -
          Stage 2 - - - - - - 540 410 - 405 307 -

Approach EB WB NB SB
HCM Control Delay, s 1.7 0.8 123.1 24.5
HCM LOS F C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 127 964 - - 921 - - 257
HCM Lane V/C Ratio 0.912 0.131 - - 0.057 - - 0.287
HCM Control Delay (s) 123.1 9.3 - - 9.1 - - 24.5
HCM Lane LOS F A - - A - - C
HCM 95th %tile Q(veh) 5.9 0.5 - - 0.2 - - 1.1



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
16: W Main St & HS Driveway AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 290 250 570 70 230 120
Future Volume (veh/h) 290 250 570 70 230 120
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.95 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 305 263 600 19 242 37
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 353 1879 890 375 422 398
Arrive On Green 0.22 0.56 0.26 0.26 0.27 0.27
Sat Flow, veh/h 1594 3455 3455 1419 1594 1502
Grp Volume(v), veh/h 305 263 600 19 242 37
Grp Sat Flow(s),veh/h/ln 1594 1683 1683 1419 1594 1502
Q Serve(g_s), s 10.4 2.1 9.0 0.6 7.4 1.1
Cycle Q Clear(g_c), s 10.4 2.1 9.0 0.6 7.4 1.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 353 1879 890 375 422 398
V/C Ratio(X) 0.86 0.14 0.67 0.05 0.57 0.09
Avail Cap(c_a), veh/h 476 2356 1107 466 715 674
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.2 6.0 18.6 15.5 18.0 15.7
Incr Delay (d2), s/veh 9.5 0.0 1.2 0.1 1.5 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.5 0.6 3.2 0.2 2.6 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.7 6.0 19.8 15.6 19.5 15.8
LnGrp LOS C A B B B B
Approach Vol, veh/h 568 619 279
Approach Delay, s/veh 19.3 19.7 19.0
Approach LOS B B B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 37.0 19.6 16.6 20.4
Change Period (Y+Rc), s 5.4 4.6 4.1 5.4
Max Green Setting (Gmax), s 39.6 25.4 16.9 18.6
Max Q Clear Time (g_c+I1), s 4.1 9.4 12.4 11.0
Green Ext Time (p_c), s 1.8 0.9 0.2 2.3

Intersection Summary
HCM 6th Ctrl Delay 19.4
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
17: Michigan St & W Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 120 260 100 10 410 40 150 50 70 30 80 170
Future Volume (veh/h) 120 260 100 10 410 40 150 50 70 30 80 170
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.91 1.00 0.89 1.00 0.95 1.00 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 126 274 37 11 432 35 158 53 32 32 84 100
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 238 727 294 253 703 57 246 331 200 121 178 212
Arrive On Green 0.15 0.22 0.22 0.16 0.23 0.23 0.15 0.33 0.33 0.08 0.25 0.25
Sat Flow, veh/h 1594 3367 1362 1594 3122 251 1594 1013 612 1594 710 845
Grp Volume(v), veh/h 126 274 37 11 232 235 158 0 85 32 0 184
Grp Sat Flow(s),veh/h/ln1594 1683 1362 1594 1683 1690 1594 0 1624 1594 0 1555
Q Serve(g_s), s 6.0 5.7 1.2 0.5 10.1 10.3 7.6 0.0 3.1 1.6 0.0 8.2
Cycle Q Clear(g_c), s 6.0 5.7 1.2 0.5 10.1 10.3 7.6 0.0 3.1 1.6 0.0 8.2
Prop In Lane 1.00 1.00 1.00 0.15 1.00 0.38 1.00 0.54
Lane Grp Cap(c), veh/h 238 727 294 253 379 381 246 0 531 121 0 390
V/C Ratio(X) 0.53 0.38 0.13 0.04 0.61 0.62 0.64 0.00 0.16 0.27 0.00 0.47
Avail Cap(c_a), veh/h 253 1042 422 253 521 523 282 0 531 233 0 455
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 32.2 27.5 11.5 29.2 28.6 28.6 32.6 0.0 19.6 35.8 0.0 26.1
Incr Delay (d2), s/veh 0.7 0.5 0.3 0.0 2.3 2.3 2.5 0.0 0.6 0.4 0.0 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.3 2.3 0.6 0.2 4.1 4.2 3.1 0.0 1.2 0.6 0.0 3.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.9 27.9 11.7 29.3 30.8 31.0 35.1 0.0 20.3 36.2 0.0 27.0
LnGrp LOS C C B C C C D A C D A C
Approach Vol, veh/h 437 478 243 216
Approach Delay, s/veh 28.0 30.9 29.9 28.4
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.1 23.1 16.1 25.7 16.4 23.9 9.9 31.9
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s13.0 25.4 14.5 24.0 13.0 25.4 12.0 * 27
Max Q Clear Time (g_c+I1), s2.5 7.7 9.6 10.2 8.0 12.3 3.6 5.1
Green Ext Time (p_c), s 0.0 2.3 0.1 0.8 0.1 2.9 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 29.4
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
18: Stephens Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 400 100 600 300 30 100 10 120 70 30 10
Future Volume (veh/h) 20 400 100 600 300 30 100 10 120 70 30 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.99 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 21 421 64 632 316 16 105 11 99 74 32 9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 20 393 339 581 291 744 136 14 95 129 49 12
Arrive On Green 0.23 0.23 0.23 0.51 0.51 0.51 0.15 0.15 0.15 0.15 0.15 0.15
Sat Flow, veh/h 84 1684 1451 1143 572 1462 666 93 648 592 334 79
Grp Volume(v), veh/h 442 0 64 948 0 16 215 0 0 115 0 0
Grp Sat Flow(s),veh/h/ln1768 0 1451 1715 0 1462 1407 0 0 1005 0 0
Q Serve(g_s), s 32.7 0.0 5.0 71.2 0.0 0.8 5.4 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 32.7 0.0 5.0 71.2 0.0 0.8 20.6 0.0 0.0 15.2 0.0 0.0
Prop In Lane 0.05 1.00 0.67 1.00 0.49 0.46 0.64 0.08
Lane Grp Cap(c), veh/h 413 0 339 872 0 744 245 0 0 190 0 0
V/C Ratio(X) 1.07 0.00 0.19 1.09 0.00 0.02 0.88 0.00 0.00 0.60 0.00 0.00
Avail Cap(c_a), veh/h 413 0 339 872 0 744 245 0 0 191 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 53.7 0.0 43.0 34.4 0.0 17.1 60.1 0.0 0.0 57.1 0.0 0.0
Incr Delay (d2), s/veh 64.4 0.0 0.3 56.9 0.0 0.0 27.1 0.0 0.0 3.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln21.6 0.0 1.8 41.8 0.0 0.3 9.6 0.0 0.0 4.2 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 118.0 0.0 43.3 91.3 0.0 17.1 87.1 0.0 0.0 60.9 0.0 0.0
LnGrp LOS F A D F A B F A A E A A
Approach Vol, veh/h 506 964 215 115
Approach Delay, s/veh 108.6 90.1 87.1 60.9
Approach LOS F F F E

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 38.1 25.3 76.6 25.3
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 32.7 * 21 71.2 * 21
Max Q Clear Time (g_c+I1), s 34.7 17.2 73.2 22.6
Green Ext Time (p_c), s 0.0 0.1 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 93.1
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Cumulative Year No Project Conditions
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh199.5
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 60 510 90 50 120 50 60 140 40 260 420 70
Future Vol, veh/h 60 510 90 50 120 50 60 140 40 260 420 70
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 61 520 92 51 122 51 61 143 41 265 429 71
Number of Lanes 0 1 0 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 1 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 1
HCM Control Delay 254.1 20.5 22.8 260.4
HCM LOS F C C F

Lane NBLn1 NBLn2 EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 30% 0% 9% 29% 0% 38% 0%
Vol Thru, % 70% 0% 77% 71% 0% 62% 0%
Vol Right, % 0% 100% 14% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 200 40 660 170 50 680 70
LT Vol 60 0 60 50 0 260 0
Through Vol 140 0 510 120 0 420 0
RT Vol 0 40 90 0 50 0 70
Lane Flow Rate 204 41 673 173 51 694 71
Geometry Grp 7 7 6 7 7 7 7
Degree of Util (X) 0.499 0.09 1.482 0.429 0.114 1.556 0.143
Departure Headway (Hd) 11.22 10.31 9.111 11.321 10.42 9.28 8.347
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 324 350 404 321 346 396 432
Service Time 8.92 8.01 7.111 9.021 8.12 6.98 6.047
HCM Lane V/C Ratio 0.63 0.117 1.666 0.539 0.147 1.753 0.164
HCM Control Delay 24.6 14 254.1 22.3 14.5 285.9 12.4
HCM Lane LOS C B F C B F B
HCM 95th-tile Q 2.6 0.3 30.9 2.1 0.4 33.7 0.5



HCM 6th AWSC Cumulative Year No Project Conditions
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh20.7
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 110 320 30 200 0 60 0 70 50 10 220 0
Future Vol, veh/h 110 320 30 200 0 60 0 70 50 10 220 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 116 337 32 211 0 63 0 74 53 11 232 0
Number of Lanes 0 1 1 1 0 1 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 29.9 13.7 11.8 14.7
HCM LOS D B B B

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 0% 26% 0% 100% 0% 4%
Vol Thru, % 58% 74% 0% 0% 0% 96%
Vol Right, % 42% 0% 100% 0% 100% 0%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 120 430 30 200 60 230
LT Vol 0 110 0 200 0 10
Through Vol 70 320 0 0 0 220
RT Vol 50 0 30 0 60 0
Lane Flow Rate 126 453 32 211 63 242
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.234 0.813 0.049 0.419 0.104 0.441
Departure Headway (Hd) 6.664 6.463 5.619 7.157 5.929 6.563
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 537 566 641 503 603 547
Service Time 4.722 4.163 3.319 4.903 3.675 4.613
HCM Lane V/C Ratio 0.235 0.8 0.05 0.419 0.104 0.442
HCM Control Delay 11.8 31.4 8.6 15 9.4 14.7
HCM Lane LOS B D A B A B
HCM 95th-tile Q 0.9 8.1 0.2 2 0.3 2.2



HCM 6th TWSC Cumulative Year No Project Conditions
21: Highgrove Pl & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 49.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 450 130 120 800 10 100 20 260 10 10 30
Future Vol, veh/h 10 450 130 120 800 10 100 20 260 10 10 30
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Free - - None - - Stop - - None
Storage Length - - 100 - - - - - 115 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 474 137 126 842 11 105 21 274 11 11 32

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 853 0 - 474 0 0 1617 1601 474 1607 1596 848
          Stage 1 - - - - - - 496 496 - 1100 1100 -
          Stage 2 - - - - - - 1121 1105 - 507 496 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 786 - 0 1088 - - ~ 83 106 590 85 107 361
          Stage 1 - - 0 - - - 556 545 - 257 288 -
          Stage 2 - - 0 - - - 250 286 - 548 545 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 786 - - 1088 - - ~ 56 81 590 30 82 361
Mov Cap-2 Maneuver - - - - - - ~ 56 81 - 30 82 -
          Stage 1 - - - - - - 545 535 - 252 224 -
          Stage 2 - - - - - - 169 223 - 277 535 -

Approach EB WB NB SB
HCM Control Delay, s 0.2 1.1 224.6 85.3
HCM LOS F F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBL WBT WBR SBLn1
Capacity (veh/h) 59 590 786 - 1088 - - 93
HCM Lane V/C Ratio 2.141 0.464 0.013 - 0.116 - - 0.566
HCM Control Delay (s) $ 675.8 16.3 9.6 0 8.7 0 - 85.3
HCM Lane LOS F C A A A A - F
HCM 95th %tile Q(veh) 12.3 2.4 0 - 0.4 - - 2.6

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
22: Iowa Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 210 270 270 140 450 190 240 500 70 90 780 240
Future Volume (veh/h) 210 270 270 140 450 190 240 500 70 90 780 240
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 221 284 128 147 474 56 253 526 66 95 821 229
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 198 581 254 172 425 353 233 1161 145 119 812 226
Arrive On Green 0.12 0.26 0.26 0.11 0.24 0.24 0.15 0.39 0.39 0.07 0.31 0.31
Sat Flow, veh/h 1594 2263 991 1594 1772 1472 1594 3004 376 1594 2580 719
Grp Volume(v), veh/h 221 209 203 147 474 56 253 294 298 95 536 514
Grp Sat Flow(s),veh/h/ln 1594 1683 1570 1594 1772 1472 1594 1683 1697 1594 1683 1616
Q Serve(g_s), s 14.3 12.1 12.7 10.4 27.6 3.5 16.8 14.9 15.0 6.7 36.2 36.2
Cycle Q Clear(g_c), s 14.3 12.1 12.7 10.4 27.6 3.5 16.8 14.9 15.0 6.7 36.2 36.2
Prop In Lane 1.00 0.63 1.00 1.00 1.00 0.22 1.00 0.45
Lane Grp Cap(c), veh/h 198 432 403 172 425 353 233 650 656 119 530 509
V/C Ratio(X) 1.12 0.48 0.50 0.86 1.11 0.16 1.09 0.45 0.45 0.80 1.01 1.01
Avail Cap(c_a), veh/h 198 432 403 208 425 353 233 650 656 195 530 509
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.3 36.3 36.5 50.4 43.7 34.5 49.1 26.2 26.3 52.4 39.4 39.4
Incr Delay (d2), s/veh 98.2 0.8 1.0 24.4 78.6 0.2 84.0 0.5 0.5 4.6 41.8 42.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.0 5.0 4.9 5.2 21.0 1.2 11.9 5.8 5.9 2.8 20.3 19.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 148.6 37.1 37.5 74.9 122.3 34.7 133.1 26.7 26.8 57.0 81.2 82.1
LnGrp LOS F D D E F C F C C E F F
Approach Vol, veh/h 633 677 845 1145
Approach Delay, s/veh 76.2 104.7 58.6 79.6
Approach LOS E F E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 12.8 50.2 17.1 34.9 21.0 42.0 19.0 33.0
Change Period (Y+Rc), s * 4.2 5.8 * 4.7 5.4 * 4.2 5.8 * 4.7 5.4
Max Green Setting (Gmax), s * 14 38.9 * 15 26.9 * 17 36.2 * 14 27.6
Max Q Clear Time (g_c+I1), s 8.7 17.0 12.4 14.7 18.8 38.2 16.3 29.6
Green Ext Time (p_c), s 0.0 3.2 0.1 1.8 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 78.7
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Cumulative Year No Project Conditions
23: Michigan St & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh12.2
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 50 170 50 40 310 50 40 120 10 40 90 90
Future Vol, veh/h 50 170 50 40 310 50 40 120 10 40 90 90
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 53 179 53 42 326 53 42 126 11 42 95 95
Number of Lanes 0 2 0 0 2 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 11.5 12.7 13.1 11.5
HCM LOS B B B B

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 25% 0% 37% 0% 21% 0% 31% 0%
Vol Thru, % 75% 0% 63% 63% 79% 76% 69% 0%
Vol Right, % 0% 100% 0% 37% 0% 24% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 160 10 135 135 195 205 130 90
LT Vol 40 0 50 0 40 0 40 0
Through Vol 120 0 85 85 155 155 90 0
RT Vol 0 10 0 50 0 50 0 90
Lane Flow Rate 168 11 142 142 205 216 137 95
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.33 0.018 0.265 0.248 0.367 0.369 0.267 0.162
Departure Headway (Hd) 7.055 6.213 6.724 6.272 6.439 6.161 7.012 6.142
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 507 572 531 568 556 580 509 580
Service Time 4.84 3.998 4.505 4.053 4.212 3.934 4.795 3.923
HCM Lane V/C Ratio 0.331 0.019 0.267 0.25 0.369 0.372 0.269 0.164
HCM Control Delay 13.3 9.1 11.9 11.1 12.9 12.5 12.4 10.1
HCM Lane LOS B A B B B B B B
HCM 95th-tile Q 1.4 0.1 1.1 1 1.7 1.7 1.1 0.6



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
24: Mt Vernon Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 50 110 30 110 110 190 530 30 50 430 80
Future Volume (veh/h) 60 50 110 30 110 110 190 530 30 50 430 80
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.95 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 1772 1772 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 63 53 27 32 116 24 200 558 14 53 453 68
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 76 261 122 35 264 53 247 731 609 62 863 129
Arrive On Green 0.04 0.12 0.12 0.02 0.10 0.10 0.15 0.41 0.41 0.04 0.29 0.29
Sat Flow, veh/h 1688 2202 1032 1594 2766 553 1594 1772 1477 1688 2930 437
Grp Volume(v), veh/h 63 39 41 32 69 71 200 558 14 53 259 262
Grp Sat Flow(s),veh/h/ln1688 1683 1551 1594 1683 1636 1594 1772 1477 1688 1683 1684
Q Serve(g_s), s 1.8 1.0 1.1 0.9 1.8 1.9 5.7 12.8 0.3 1.5 6.1 6.1
Cycle Q Clear(g_c), s 1.8 1.0 1.1 0.9 1.8 1.9 5.7 12.8 0.3 1.5 6.1 6.1
Prop In Lane 1.00 0.67 1.00 0.34 1.00 1.00 1.00 0.26
Lane Grp Cap(c), veh/h 76 199 184 35 160 156 247 731 609 62 496 496
V/C Ratio(X) 0.83 0.20 0.22 0.92 0.43 0.46 0.81 0.76 0.02 0.85 0.52 0.53
Avail Cap(c_a), veh/h 211 955 880 159 912 886 536 1282 1069 175 826 827
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 22.4 18.8 18.9 23.1 20.2 20.2 19.3 11.9 8.2 22.6 13.9 13.9
Incr Delay (d2), s/veh 8.6 0.5 0.6 27.6 1.8 2.1 2.4 2.4 0.0 11.3 1.2 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 0.4 0.4 0.6 0.7 0.7 1.9 3.8 0.1 0.7 1.9 1.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.0 19.3 19.5 50.6 22.0 22.3 21.7 14.3 8.3 33.9 15.1 15.2
LnGrp LOS C B B D C C C B A C B B
Approach Vol, veh/h 143 172 772 574
Approach Delay, s/veh 24.5 27.4 16.1 16.9
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s5.1 11.0 11.4 19.7 6.2 9.9 5.8 25.3
Change Period (Y+Rc), s 4.1 5.4 4.1 5.8 4.1 5.4 4.1 5.8
Max Green Setting (Gmax), s4.7 26.8 15.9 23.2 5.9 25.6 4.9 34.2
Max Q Clear Time (g_c+I1), s2.9 3.1 7.7 8.1 3.8 3.9 3.5 14.8
Green Ext Time (p_c), s 0.0 0.3 0.2 3.4 0.0 0.6 0.0 4.6

Intersection Summary
HCM 6th Ctrl Delay 18.3
HCM 6th LOS B



HCM 6th TWSC Cumulative Year No Project Conditions
25: Commerce Way & De Berry St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 40 30 380 60 20 490
Future Vol, veh/h 40 30 380 60 20 490
Conflicting Peds, #/hr 0 0 0 10 10 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 42 32 400 63 21 516

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 742 242 0 0 473 0
          Stage 1 442 - - - - -
          Stage 2 300 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 351 759 - - 1085 -
          Stage 1 615 - - - - -
          Stage 2 725 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 340 752 - - 1075 -
Mov Cap-2 Maneuver 453 - - - - -
          Stage 1 609 - - - - -
          Stage 2 711 - - - - -

Approach WB NB SB
HCM Control Delay, s 12.6 0 0.3
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 546 1075 -
HCM Lane V/C Ratio - - 0.135 0.02 -
HCM Control Delay (s) - - 12.6 8.4 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.5 0.1 -



HCM 6th TWSC Cumulative Year No Project Conditions
26: Commerce Way & Van Buren Street AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 20 20 420 20 20 510
Future Vol, veh/h 20 20 420 20 20 510
Conflicting Peds, #/hr 0 0 0 40 40 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 21 21 442 21 21 537

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 804 272 0 0 503 0
          Stage 1 493 - - - - -
          Stage 2 311 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 321 726 - - 1058 -
          Stage 1 579 - - - - -
          Stage 2 716 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 302 698 - - 1018 -
Mov Cap-2 Maneuver 418 - - - - -
          Stage 1 557 - - - - -
          Stage 2 701 - - - - -

Approach WB NB SB
HCM Control Delay, s 12.5 0 0.3
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 523 1018 -
HCM Lane V/C Ratio - - 0.081 0.021 -
HCM Control Delay (s) - - 12.5 8.6 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.3 0.1 -



HCM Signalized Intersection Capacity Analysis Cumulative Year No Project Conditions
1: S La Cadena Dr & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 490 500 1070 360 420 1300
Future Volume (vph) 490 500 1070 360 420 1300
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 516 526 1126 379 442 1368
RTOR Reduction (vph) 0 98 0 253 0 0
Lane Group Flow (vph) 516 428 1126 126 442 1368
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 38.0 38.0 40.0 40.0 30.0 74.0
Effective Green, g (s) 38.0 38.0 40.0 40.0 30.0 74.0
Actuated g/C Ratio 0.32 0.32 0.33 0.33 0.25 0.62
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 501 475 1117 500 395 2067
v/s Ratio Prot c0.33 c0.34 c0.28 0.41
v/s Ratio Perm 0.29 0.08
v/c Ratio 1.03 0.90 1.01 0.25 1.12 0.66
Uniform Delay, d1 41.0 39.2 40.0 29.1 45.0 14.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 20.1 28.9 0.6 81.6 1.1
Delay (s) 89.1 59.3 68.9 29.7 126.6 16.0
Level of Service F E E C F B
Approach Delay (s) 74.0 59.0 43.0
Approach LOS E E D

Intersection Summary
HCM 2000 Control Delay 56.0 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 97.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



MOVEMENT SUMMARY
Site: 2 [Cumulative Year PM Peak Hour - No Project (Site 

Folder: Grand Terrace Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 30 2.0 32 2.0 0.339 17.5 LOS C 1.2 30.7 0.82 0.88 1.05 28.9
8 T1 20 2.0 21 2.0 0.339 17.5 LOS C 1.2 30.7 0.82 0.88 1.05 28.9
18 R2 60 2.0 63 2.0 0.339 17.5 LOS C 1.2 30.7 0.82 0.88 1.05 28.2
Approach 110 2.0 116 2.0 0.339 17.5 LOS C 1.2 30.7 0.82 0.88 1.05 28.5

East: Barton Rd

1 L2 40 2.0 42 2.0 0.544 9.6 LOS A 3.6 90.8 0.57 0.43 0.57 32.8
6 T1 710 2.0 747 2.0 0.544 9.6 LOS A 3.6 90.8 0.56 0.43 0.56 32.6
16 R2 410 2.0 432 2.0 0.544 9.7 LOS A 3.4 87.7 0.55 0.42 0.55 31.7
Approach 1160 2.0 1221 2.0 0.544 9.7 LOS A 3.6 90.8 0.56 0.43 0.56 32.3

North: I-215 SB Ramps

7 L2 620 2.0 653 2.0 1.002 59.6 LOS F 25.1 636.5 1.00 2.15 4.64 18.5
4 T1 30 2.0 32 2.0 1.002 59.6 LOS F 25.1 636.5 1.00 2.15 4.64 18.5
14 R2 240 2.0 253 2.0 0.413 12.0 LOS B 2.0 50.9 0.70 0.77 0.94 30.6
Approach 890 2.0 937 2.0 1.002 46.7 LOS E 25.1 636.5 0.92 1.78 3.65 20.6

West: Barton Rd

5 L2 170 2.0 179 2.0 0.705 19.8 LOS C 6.7 170.1 0.84 1.12 1.69 28.1
2 T1 750 2.0 789 2.0 0.705 19.8 LOS C 6.7 170.1 0.84 1.12 1.69 28.4
12 R2 30 2.0 32 2.0 0.705 19.8 LOS C 6.7 170.1 0.84 1.12 1.69 27.9
Approach 950 2.0 1000 2.0 0.705 19.8 LOS C 6.7 170.1 0.84 1.12 1.69 28.3

All 
Vehicles

3110 2.0 3274 2.0 1.002 23.7 LOS C 25.1 636.5 0.76 1.04 1.81 26.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
3: I-215 NB Off/I-215 NB On & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 260 1170 0 0 1020 330 140 0 580 0 0 0
Future Volume (veh/h) 260 1170 0 0 1020 330 140 0 580 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 271 1219 0 0 1062 185 146 0 482
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 308 2097 0 0 1263 559 360 0 671
Arrive On Green 0.18 0.62 0.00 0.00 0.38 0.38 0.23 0.00 0.23
Sat Flow, veh/h 1688 3455 0 0 3455 1492 1594 0 2970
Grp Volume(v), veh/h 271 1219 0 0 1062 185 146 0 482
Grp Sat Flow(s),veh/h/ln 1688 1683 0 0 1683 1492 1594 0 1485
Q Serve(g_s), s 12.0 16.4 0.0 0.0 22.1 6.8 6.0 0.0 11.5
Cycle Q Clear(g_c), s 12.0 16.4 0.0 0.0 22.1 6.8 6.0 0.0 11.5
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 308 2097 0 0 1263 559 360 0 671
V/C Ratio(X) 0.88 0.58 0.00 0.00 0.84 0.33 0.41 0.00 0.72
Avail Cap(c_a), veh/h 330 2346 0 0 1467 650 832 0 1550
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 30.5 8.5 0.0 0.0 21.9 17.1 25.3 0.0 27.4
Incr Delay (d2), s/veh 20.7 0.2 0.0 0.0 3.8 0.3 0.7 0.0 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.4 4.8 0.0 0.0 8.6 2.2 2.3 0.0 4.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 51.2 8.8 0.0 0.0 25.7 17.3 26.0 0.0 28.9
LnGrp LOS D A A A C B C A C
Approach Vol, veh/h 1490 1247 628
Approach Delay, s/veh 16.5 24.5 28.2
Approach LOS B C C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 53.5 19.0 34.5 23.1
Change Period (Y+Rc), s 5.8 5.0 5.8 5.8
Max Green Setting (Gmax), s 53.4 15.0 33.4 40.0
Max Q Clear Time (g_c+I1), s 18.4 14.0 24.1 13.5
Green Ext Time (p_c), s 9.0 0.1 4.5 2.5

Intersection Summary
HCM 6th Ctrl Delay 21.6
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 70 1250 450 430 830 30 360 40 360 20 30 30
Future Volume (veh/h) 70 1250 450 430 830 30 360 40 360 20 30 30
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.97 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 74 1316 365 453 874 32 379 87 72 21 32 4
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 93 1436 638 423 2058 75 376 253 209 36 81 10
Arrive On Green 0.06 0.43 0.43 0.25 0.62 0.62 0.11 0.14 0.14 0.02 0.05 0.05
Sat Flow, veh/h 1688 3367 1496 1688 3309 121 3375 1772 1464 1688 1534 192
Grp Volume(v), veh/h 74 1316 365 453 445 461 379 87 72 21 0 36
Grp Sat Flow(s),veh/h/ln1688 1683 1496 1688 1683 1746 1688 1772 1464 1688 0 1726
Q Serve(g_s), s 5.0 42.3 21.2 28.8 15.6 15.6 12.8 5.1 5.1 1.4 0.0 2.3
Cycle Q Clear(g_c), s 5.0 42.3 21.2 28.8 15.6 15.6 12.8 5.1 5.1 1.4 0.0 2.3
Prop In Lane 1.00 1.00 1.00 0.07 1.00 1.00 1.00 0.11
Lane Grp Cap(c), veh/h 93 1436 638 423 1047 1086 376 253 209 36 0 91
V/C Ratio(X) 0.79 0.92 0.57 1.07 0.42 0.42 1.01 0.34 0.34 0.59 0.00 0.40
Avail Cap(c_a), veh/h 197 1560 693 423 1047 1086 376 671 555 93 0 556
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 53.6 31.0 25.0 43.0 11.1 11.1 51.0 44.4 44.4 55.7 0.0 52.6
Incr Delay (d2), s/veh 10.6 8.1 0.5 63.7 0.1 0.1 48.2 0.3 0.4 10.7 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.3 17.8 7.5 19.1 5.3 5.5 7.9 2.3 1.9 0.7 0.0 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.1 39.1 25.5 106.7 11.2 11.2 99.2 44.7 44.7 66.4 0.0 53.7
LnGrp LOS E D C F B B F D D E A D
Approach Vol, veh/h 1755 1359 538 57
Approach Delay, s/veh 37.3 43.1 83.1 58.4
Approach LOS D D F E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s33.0 53.9 17.0 10.9 10.6 76.3 6.6 21.3
Change Period (Y+Rc), s* 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s* 29 53.2 * 13 37.0 * 13 68.6 * 6.3 43.5
Max Q Clear Time (g_c+I1), s30.8 44.3 14.8 4.3 7.0 17.6 3.4 7.1
Green Ext Time (p_c), s 0.0 4.7 0.0 0.1 0.0 3.6 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 46.4
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
5: Mt Vernon Ave & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 210 900 310 410 790 70 260 380 400 60 170 270
Future Volume (veh/h) 210 900 310 410 790 70 260 380 400 60 170 270
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1575 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 214 918 279 418 806 65 265 388 199 61 173 49
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 243 964 292 416 1169 94 228 487 246 75 338 92
Arrive On Green 0.15 0.38 0.38 0.14 0.37 0.37 0.14 0.23 0.23 0.05 0.13 0.13
Sat Flow, veh/h 1594 2530 767 2910 3149 254 1594 2148 1085 1594 2578 702
Grp Volume(v), veh/h 214 610 587 418 431 440 265 303 284 61 111 111
Grp Sat Flow(s),veh/h/ln1594 1683 1613 1455 1683 1720 1594 1683 1550 1594 1683 1597
Q Serve(g_s), s 12.0 32.0 32.2 13.0 19.7 19.7 13.0 15.4 15.8 3.5 5.6 5.9
Cycle Q Clear(g_c), s 12.0 32.0 32.2 13.0 19.7 19.7 13.0 15.4 15.8 3.5 5.6 5.9
Prop In Lane 1.00 0.48 1.00 0.15 1.00 0.70 1.00 0.44
Lane Grp Cap(c), veh/h 243 641 615 416 625 638 228 382 352 75 221 209
V/C Ratio(X) 0.88 0.95 0.96 1.01 0.69 0.69 1.16 0.79 0.81 0.81 0.50 0.53
Avail Cap(c_a), veh/h 245 641 615 416 625 638 228 446 410 123 335 318
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.44 0.44 0.44 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 37.7 27.3 27.4 39.0 24.2 24.2 39.0 33.2 33.3 43.0 36.8 36.9
Incr Delay (d2), s/veh 14.4 14.4 15.5 45.5 6.1 6.0 111.0 9.7 11.7 7.6 3.0 3.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.4 14.4 14.0 7.2 8.6 8.8 11.9 7.0 6.8 1.5 2.4 2.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 52.1 41.8 42.9 84.5 30.3 30.2 150.0 42.9 45.0 50.6 39.8 40.5
LnGrp LOS D D D F C C F D D D D D
Approach Vol, veh/h 1411 1289 852 283
Approach Delay, s/veh 43.8 47.8 76.9 42.4
Approach LOS D D E D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.3 25.5 17.9 39.3 17.0 16.8 17.0 40.2
Change Period (Y+Rc), s 4.0 4.9 4.0 5.5 4.0 4.9 4.0 5.5
Max Green Setting (Gmax), s7.0 24.1 14.0 27.5 13.0 18.1 13.0 28.5
Max Q Clear Time (g_c+I1), s5.5 17.8 14.0 21.7 15.0 7.9 15.0 34.2
Green Ext Time (p_c), s 0.0 2.6 0.0 3.6 0.0 1.2 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 52.4
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC Cumulative Year No Project Conditions
6: Michigan St & Commerce Way/Commerce Way/Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh20.1
Intersection LOS C

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 580 30 380 570 30 130
Future Vol, veh/h 580 30 380 570 30 130
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 611 32 400 600 32 137
Number of Lanes 2 0 1 2 1 2

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 3 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 3 2
Conflicting Approach RightNB WB
Conflicting Lanes Right 3 0 3
HCM Control Delay 26.4 17.6 10.5
HCM LOS D C B

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2WBLn1WBLn2WBLn3
Vol Left, % 100% 0% 0% 0% 0% 100% 28% 0%
Vol Thru, % 0% 0% 0% 100% 87% 0% 72% 100%
Vol Right, % 0% 100% 100% 0% 13% 0% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 30 65 65 387 223 308 262 380
LT Vol 30 0 0 0 0 308 72 0
Through Vol 0 0 0 387 193 0 190 380
RT Vol 0 65 65 0 30 0 0 0
Lane Flow Rate 32 68 68 407 235 324 276 400
Geometry Grp 7 7 7 8 8 8 8 8
Degree of Util (X) 0.075 0.138 0.105 0.8 0.456 0.651 0.527 0.553
Departure Headway (Hd) 8.504 7.277 5.504 7.078 6.983 7.237 6.871 4.976
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 419 489 644 509 512 496 522 716
Service Time 6.303 5.075 3.301 4.866 4.771 5.023 4.656 2.76
HCM Lane V/C Ratio 0.076 0.139 0.106 0.8 0.459 0.653 0.529 0.559
HCM Control Delay 12 11.3 9 32.7 15.6 22.7 17.1 13.8
HCM Lane LOS B B A D C C C B
HCM 95th-tile Q 0.2 0.5 0.4 7.5 2.4 4.6 3 3.4



HCM 6th AWSC Cumulative Year No Project Conditions
7: Michigan St & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh13.6
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 40 20 20 30 100 40 130 40 120 270 30
Future Vol, veh/h 10 40 20 20 30 100 40 130 40 120 270 30
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 10 42 21 21 31 104 42 135 42 125 281 31
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 9.8 9.8 10.4 17.2
HCM LOS A A B C

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 24% 0% 20% 0% 40% 0% 31% 0%
Vol Thru, % 76% 0% 80% 0% 60% 0% 69% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 170 40 50 20 50 100 390 30
LT Vol 40 0 10 0 20 0 120 0
Through Vol 130 0 40 0 30 0 270 0
RT Vol 0 40 0 20 0 100 0 30
Lane Flow Rate 177 42 52 21 52 104 406 31
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.29 0.059 0.097 0.034 0.096 0.166 0.639 0.042
Departure Headway (Hd) 5.888 5.061 6.705 5.892 6.653 5.739 5.661 4.801
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 611 708 534 607 539 625 638 747
Service Time 3.618 2.791 4.45 3.636 4.392 3.478 3.386 2.525
HCM Lane V/C Ratio 0.29 0.059 0.097 0.035 0.096 0.166 0.636 0.041
HCM Control Delay 11 8.1 10.2 8.8 10.1 9.6 17.9 7.7
HCM Lane LOS B A B A B A C A
HCM 95th-tile Q 1.2 0.2 0.3 0.1 0.3 0.6 4.6 0.1



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
8: Mt Vernon Ave & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 100 30 10 30 10 70 20 890 50 80 730 70
Future Volume (veh/h) 100 30 10 30 10 70 20 890 50 80 730 70
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 0.97 0.98 0.97 1.00 0.97 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 104 31 3 31 10 13 21 927 49 83 760 66
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 385 280 27 378 121 158 380 1352 71 367 1421 123
Arrive On Green 0.18 0.18 0.18 0.18 0.18 0.18 0.02 0.42 0.42 0.06 0.46 0.46
Sat Flow, veh/h 1290 1585 153 1278 686 892 1594 3247 172 1594 3123 271
Grp Volume(v), veh/h 104 0 34 31 0 23 21 481 495 83 409 417
Grp Sat Flow(s),veh/h/ln1290 0 1739 1278 0 1578 1594 1683 1735 1594 1683 1711
Q Serve(g_s), s 3.1 0.0 0.7 0.9 0.0 0.5 0.3 9.7 9.7 1.2 7.3 7.3
Cycle Q Clear(g_c), s 3.6 0.0 0.7 1.6 0.0 0.5 0.3 9.7 9.7 1.2 7.3 7.3
Prop In Lane 1.00 0.09 1.00 0.57 1.00 0.10 1.00 0.16
Lane Grp Cap(c), veh/h 385 0 307 378 0 279 380 701 723 367 766 778
V/C Ratio(X) 0.27 0.00 0.11 0.08 0.00 0.08 0.06 0.69 0.69 0.23 0.53 0.54
Avail Cap(c_a), veh/h 930 0 1042 917 0 945 500 863 890 429 867 882
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.8 0.0 14.4 15.1 0.0 14.3 7.1 9.9 9.9 7.4 8.2 8.2
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.0 0.0 2.1 2.1 0.1 0.8 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 0.0 0.2 0.2 0.0 0.2 0.1 2.7 2.8 0.2 1.8 1.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.0 0.0 14.5 15.1 0.0 14.4 7.1 12.1 12.0 7.5 9.0 9.0
LnGrp LOS B A B B A B A B B A A A
Approach Vol, veh/h 138 54 997 909
Approach Delay, s/veh 15.6 14.8 11.9 8.9
Approach LOS B B B A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s7.0 22.4 12.4 5.4 24.0 12.4
Change Period (Y+Rc), s 4.5 5.0 5.0 4.5 5.0 5.0
Max Green Setting (Gmax), s4.1 21.4 25.0 4.0 21.5 25.0
Max Q Clear Time (g_c+I1), s3.2 11.7 5.6 2.3 9.3 3.6
Green Ext Time (p_c), s 0.0 5.2 0.2 0.0 5.2 0.1

Intersection Summary
HCM 6th Ctrl Delay 10.9
HCM 6th LOS B



HCM 6th AWSC Cumulative Year No Project Conditions
9: Michigan St & Van Buren St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 9.5
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 40 10 20 20 10 30 10 120 90 60 230 10
Future Vol, veh/h 40 10 20 20 10 30 10 120 90 60 230 10
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 40 10 20 20 10 30 10 121 91 61 232 10
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.8 8.5 9 10.3
HCM LOS A A A B

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 5% 57% 33% 20%
Vol Thru, % 55% 14% 17% 77%
Vol Right, % 41% 29% 50% 3%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 220 70 60 300
LT Vol 10 40 20 60
Through Vol 120 10 10 230
RT Vol 90 20 30 10
Lane Flow Rate 222 71 61 303
Geometry Grp 1 1 1 1
Degree of Util (X) 0.27 0.101 0.084 0.381
Departure Headway (Hd) 4.366 5.128 4.97 4.523
Convergence, Y/N Yes Yes Yes Yes
Cap 820 696 717 794
Service Time 2.404 3.184 3.026 2.56
HCM Lane V/C Ratio 0.271 0.102 0.085 0.382
HCM Control Delay 9 8.8 8.5 10.3
HCM Lane LOS A A A B
HCM 95th-tile Q 1.1 0.3 0.3 1.8



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
10: S Iowa Ave & I-215 SB Off Ramp PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 430 670 0 800 570 0
Future Volume (veh/h) 430 670 0 800 570 0
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 0 1772 1772 0
Adj Flow Rate, veh/h 453 582 0 842 600 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 2 2 0
Cap, veh/h 571 538 0 797 797 0
Arrive On Green 0.36 0.36 0.00 0.45 0.45 0.00
Sat Flow, veh/h 1594 1502 0 1772 1772 0
Grp Volume(v), veh/h 453 582 0 842 600 0
Grp Sat Flow(s),veh/h/ln1594 1502 0 1772 1772 0
Q Serve(g_s), s 15.3 21.5 0.0 27.0 16.9 0.0
Cycle Q Clear(g_c), s 15.3 21.5 0.0 27.0 16.9 0.0
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 571 538 0 797 797 0
V/C Ratio(X) 0.79 1.08 0.00 1.06 0.75 0.00
Avail Cap(c_a), veh/h 571 538 0 797 797 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.09 1.00 0.00
Uniform Delay (d), s/veh 17.3 19.3 0.0 16.5 13.7 0.0
Incr Delay (d2), s/veh 8.6 62.7 0.0 28.6 6.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.3 15.9 0.0 14.8 6.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.9 81.9 0.0 45.1 20.2 0.0
LnGrp LOS C F A F C A
Approach Vol, veh/h 1035 842 600
Approach Delay, s/veh 57.4 45.1 20.2
Approach LOS E D C

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 33.0 27.0 33.0
Change Period (Y+Rc), s 6.0 5.5 6.0
Max Green Setting (Gmax), s 27.0 21.5 27.0
Max Q Clear Time (g_c+I1), s 29.0 23.5 18.9
Green Ext Time (p_c), s 0.0 0.0 1.6

Intersection Summary
HCM 6th Ctrl Delay 44.2
HCM 6th LOS D



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
11: S Iowa Ave & I-215 NB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 390 770 40 410 190 1050
Future Volume (veh/h) 390 770 40 410 190 1050
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 411 811 42 64 200 489
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 398 797 64 97 558 526
Arrive On Green 0.25 0.45 0.10 0.10 0.35 0.35
Sat Flow, veh/h 1594 1772 633 965 1594 1502
Grp Volume(v), veh/h 411 811 0 106 200 489
Grp Sat Flow(s),veh/h/ln1594 1772 0 1598 1594 1502
Q Serve(g_s), s 15.0 27.0 0.0 3.8 5.6 18.8
Cycle Q Clear(g_c), s 15.0 27.0 0.0 3.8 5.6 18.8
Prop In Lane 1.00 0.60 1.00 1.00
Lane Grp Cap(c), veh/h 398 797 0 160 558 526
V/C Ratio(X) 1.03 1.02 0.00 0.66 0.36 0.93
Avail Cap(c_a), veh/h 398 797 0 266 558 526
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.26 0.26
Uniform Delay (d), s/veh 22.5 16.5 0.0 26.0 14.5 18.8
Incr Delay (d2), s/veh 53.8 36.2 0.0 5.5 0.5 9.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln10.7 16.2 0.0 1.6 1.8 14.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 76.3 52.7 0.0 31.5 15.0 28.0
LnGrp LOS F F A C B C
Approach Vol, veh/h 1222 106 689
Approach Delay, s/veh 60.6 31.5 24.2
Approach LOS E C C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 33.0 27.0 21.0 12.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 27.0 21.0 11.0 10.0
Max Q Clear Time (g_c+I1), s 29.0 20.8 17.0 5.8
Green Ext Time (p_c), s 0.0 0.1 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 46.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC Cumulative Year No Project Conditions
12: Michigan St & Pico St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 9.7
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 20 10 30 50 40 30 140 80 70 110 80
Future Vol, veh/h 20 20 10 30 50 40 30 140 80 70 110 80
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 21 21 11 32 53 42 32 147 84 74 116 84
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.8 9.2 9.8 10
HCM LOS A A A A

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 12% 40% 25% 27%
Vol Thru, % 56% 40% 42% 42%
Vol Right, % 32% 20% 33% 31%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 250 50 120 260
LT Vol 30 20 30 70
Through Vol 140 20 50 110
RT Vol 80 10 40 80
Lane Flow Rate 263 53 126 274
Geometry Grp 1 1 1 1
Degree of Util (X) 0.332 0.077 0.178 0.347
Departure Headway (Hd) 4.535 5.284 5.059 4.558
Convergence, Y/N Yes Yes Yes Yes
Cap 789 672 704 785
Service Time 2.587 3.366 3.129 2.611
HCM Lane V/C Ratio 0.333 0.079 0.179 0.349
HCM Control Delay 9.8 8.8 9.2 10
HCM Lane LOS A A A A
HCM 95th-tile Q 1.5 0.2 0.6 1.6



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
13: Iowa Ave & Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 450 230 800 530 200 910
Future Volume (veh/h) 450 230 800 530 200 910
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 474 242 842 0 211 958
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 460 433 838 215 1138
Arrive On Green 0.29 0.29 0.47 0.00 0.13 0.64
Sat Flow, veh/h 1594 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 474 242 842 0 211 958
Grp Sat Flow(s),veh/h/ln1594 1502 1772 1502 1594 1772
Q Serve(g_s), s 37.5 17.8 61.5 0.0 17.2 54.7
Cycle Q Clear(g_c), s 37.5 17.8 61.5 0.0 17.2 54.7
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 460 433 838 215 1138
V/C Ratio(X) 1.03 0.56 1.00 0.98 0.84
Avail Cap(c_a), veh/h 460 433 838 215 1138
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 46.3 39.2 34.3 0.0 56.1 18.1
Incr Delay (d2), s/veh 50.2 1.6 32.2 0.0 56.5 6.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln20.8 6.6 32.1 0.0 10.1 21.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 96.4 40.8 66.4 0.0 112.6 24.5
LnGrp LOS F D F F C
Approach Vol, veh/h 716 842 A 1169
Approach Delay, s/veh 77.6 66.4 40.4
Approach LOS E E D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s22.0 66.0 88.0 42.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s17.5 61.5 83.5 37.5
Max Q Clear Time (g_c+I1), s19.2 63.5 56.7 39.5
Green Ext Time (p_c), s 0.0 0.0 14.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 58.2
HCM 6th LOS E

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
14: W Main St & Commerce Way PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 510 300 210 150 130 400
Future Volume (veh/h) 510 300 210 150 130 400
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.94 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 531 312 219 41 150 151
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 667 1908 763 139 439 390
Arrive On Green 0.22 0.57 0.27 0.27 0.26 0.26
Sat Flow, veh/h 3092 3455 2900 514 1688 1502
Grp Volume(v), veh/h 531 312 129 131 150 151
Grp Sat Flow(s),veh/h/ln1546 1683 1683 1642 1688 1502
Q Serve(g_s), s 9.4 2.6 3.5 3.6 4.2 4.8
Cycle Q Clear(g_c), s 9.4 2.6 3.5 3.6 4.2 4.8
Prop In Lane 1.00 0.31 1.00 1.00
Lane Grp Cap(c), veh/h 667 1908 457 445 439 390
V/C Ratio(X) 0.80 0.16 0.28 0.29 0.34 0.39
Avail Cap(c_a), veh/h 932 2742 729 711 526 468
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.4 6.0 16.6 16.7 17.3 17.6
Incr Delay (d2), s/veh 3.3 0.0 0.3 0.4 0.5 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.3 0.6 1.2 1.2 1.4 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 24.7 6.0 16.9 17.0 17.8 18.2
LnGrp LOS C A B B B B
Approach Vol, veh/h 843 260 301
Approach Delay, s/veh 17.8 17.0 18.0
Approach LOS B B B

Timer - Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 38.1 19.6 17.1 21.1
Change Period (Y+Rc), s 5.4 4.6 4.6 5.4
Max Green Setting (Gmax), s 47.0 18.0 17.4 25.0
Max Q Clear Time (g_c+I1), s 4.6 6.8 11.4 5.6
Green Ext Time (p_c), s 2.0 0.7 1.1 1.3

Intersection Summary
HCM 6th Ctrl Delay 17.7
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th TWSC Cumulative Year No Project Conditions
15: Sanrive Ave/Titan Way & W Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 6.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 110 280 40 30 230 140 60 0 10 80 20 70
Future Vol, veh/h 110 280 40 30 230 140 60 0 10 80 20 70
Conflicting Peds, #/hr 20 0 20 20 0 20 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 120 - - 125 - 95 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 116 295 42 32 242 147 63 0 11 84 21 74

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 409 0 0 357 0 0 764 1041 189 706 915 141
          Stage 1 - - - - - - 568 568 - 326 326 -
          Stage 2 - - - - - - 196 473 - 380 589 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1146 - - 1198 - - 293 229 821 323 271 881
          Stage 1 - - - - - - 475 505 - 661 647 -
          Stage 2 - - - - - - 787 557 - 614 494 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1124 - - 1175 - - 221 192 805 282 228 864
Mov Cap-2 Maneuver - - - - - - 221 192 - 282 228 -
          Stage 1 - - - - - - 418 444 - 582 618 -
          Stage 2 - - - - - - 676 532 - 543 435 -

Approach EB WB NB SB
HCM Control Delay, s 2.2 0.6 25.7 23
HCM LOS D C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 247 1124 - - 1175 - - 376
HCM Lane V/C Ratio 0.298 0.103 - - 0.027 - - 0.476
HCM Control Delay (s) 25.7 8.6 - - 8.1 - - 23
HCM Lane LOS D A - - A - - C
HCM 95th %tile Q(veh) 1.2 0.3 - - 0.1 - - 2.5



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
16: W Main St & HS Driveway PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 30 340 340 20 10 10
Future Volume (veh/h) 30 340 340 20 10 10
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 32 358 358 7 11 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 138 1614 1035 447 498 469
Arrive On Green 0.09 0.48 0.31 0.31 0.31 0.31
Sat Flow, veh/h 1594 3455 3455 1453 1594 1502
Grp Volume(v), veh/h 32 358 358 7 11 5
Grp Sat Flow(s),veh/h/ln 1594 1683 1683 1453 1594 1502
Q Serve(g_s), s 0.9 3.0 4.0 0.2 0.2 0.1
Cycle Q Clear(g_c), s 0.9 3.0 4.0 0.2 0.2 0.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 138 1614 1035 447 498 469
V/C Ratio(X) 0.23 0.22 0.35 0.02 0.02 0.01
Avail Cap(c_a), veh/h 428 2804 1612 696 830 782
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 20.4 7.3 12.9 11.6 11.4 11.4
Incr Delay (d2), s/veh 0.3 0.1 0.2 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.8 1.2 0.0 0.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.8 7.3 13.1 11.6 11.5 11.4
LnGrp LOS C A B B B B
Approach Vol, veh/h 390 365 16
Approach Delay, s/veh 8.4 13.1 11.4
Approach LOS A B B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 28.4 19.6 8.3 20.2
Change Period (Y+Rc), s 5.4 4.6 4.1 5.4
Max Green Setting (Gmax), s 40.0 25.0 12.9 23.0
Max Q Clear Time (g_c+I1), s 5.0 2.2 2.9 6.0
Green Ext Time (p_c), s 2.6 0.0 0.0 2.0

Intersection Summary
HCM 6th Ctrl Delay 10.7
HCM 6th LOS B



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
17: Michigan St & W Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 120 160 160 30 230 30 70 120 80 30 90 100
Future Volume (veh/h) 120 160 160 30 230 30 70 120 80 30 90 100
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.95 1.00 0.93 1.00 0.97 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 126 168 50 32 242 20 74 126 63 32 95 65
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 249 688 292 250 642 52 213 359 179 123 262 179
Arrive On Green 0.16 0.20 0.20 0.16 0.21 0.21 0.13 0.33 0.33 0.08 0.27 0.27
Sat Flow, veh/h 1594 3367 1428 1594 3130 256 1594 1101 551 1594 965 660
Grp Volume(v), veh/h 126 168 50 32 129 133 74 0 189 32 0 160
Grp Sat Flow(s),veh/h/ln1594 1683 1428 1594 1683 1703 1594 0 1652 1594 0 1625
Q Serve(g_s), s 5.6 3.2 1.5 1.3 5.1 5.2 3.3 0.0 6.8 1.5 0.0 6.2
Cycle Q Clear(g_c), s 5.6 3.2 1.5 1.3 5.1 5.2 3.3 0.0 6.8 1.5 0.0 6.2
Prop In Lane 1.00 1.00 1.00 0.15 1.00 0.33 1.00 0.41
Lane Grp Cap(c), veh/h 249 688 292 250 345 349 213 0 538 123 0 442
V/C Ratio(X) 0.51 0.24 0.17 0.13 0.37 0.38 0.35 0.00 0.35 0.26 0.00 0.36
Avail Cap(c_a), veh/h 306 1166 495 267 542 548 267 0 538 246 0 502
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 30.0 25.9 12.1 28.2 26.6 26.6 30.6 0.0 19.9 33.8 0.0 22.8
Incr Delay (d2), s/veh 0.6 0.3 0.4 0.1 1.0 1.0 0.4 0.0 1.8 0.4 0.0 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.1 1.3 0.8 0.5 2.0 2.1 1.3 0.0 2.8 0.6 0.0 2.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.6 26.1 12.5 28.2 27.5 27.6 30.9 0.0 21.7 34.2 0.0 23.3
LnGrp LOS C C B C C C C A C C A C
Approach Vol, veh/h 344 294 263 192
Approach Delay, s/veh 25.8 27.6 24.3 25.1
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.3 21.3 13.9 26.2 16.2 21.3 9.7 30.4
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s13.0 26.9 13.0 24.0 14.9 25.0 12.0 * 25
Max Q Clear Time (g_c+I1), s3.3 5.2 5.3 8.2 7.6 7.2 3.5 8.8
Green Ext Time (p_c), s 0.0 1.6 0.0 0.7 0.1 1.7 0.0 1.0

Intersection Summary
HCM 6th Ctrl Delay 25.8
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
18: Stephens Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 550 160 430 340 60 140 10 160 20 10 20
Future Volume (veh/h) 30 550 160 430 340 60 140 10 160 20 10 20
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.99 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 31 573 95 448 354 17 146 10 116 21 10 5
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 27 498 432 382 302 579 188 11 116 153 67 28
Arrive On Green 0.30 0.30 0.30 0.40 0.40 0.40 0.19 0.19 0.19 0.19 0.19 0.19
Sat Flow, veh/h 91 1677 1455 963 761 1460 778 57 621 586 357 152
Grp Volume(v), veh/h 604 0 95 802 0 17 272 0 0 36 0 0
Grp Sat Flow(s),veh/h/ln1767 0 1455 1724 0 1460 1456 0 0 1095 0 0
Q Serve(g_s), s 38.6 0.0 6.4 51.6 0.0 0.9 21.3 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 38.6 0.0 6.4 51.6 0.0 0.9 24.3 0.0 0.0 3.0 0.0 0.0
Prop In Lane 0.05 1.00 0.56 1.00 0.54 0.43 0.58 0.14
Lane Grp Cap(c), veh/h 525 0 432 684 0 579 315 0 0 249 0 0
V/C Ratio(X) 1.15 0.00 0.22 1.17 0.00 0.03 0.86 0.00 0.00 0.14 0.00 0.00
Avail Cap(c_a), veh/h 525 0 432 684 0 579 315 0 0 249 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 45.7 0.0 34.4 39.2 0.0 23.9 52.6 0.0 0.0 44.1 0.0 0.0
Incr Delay (d2), s/veh 88.1 0.0 0.3 92.5 0.0 0.0 20.5 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln29.3 0.0 2.3 38.5 0.0 0.3 10.7 0.0 0.0 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 133.8 0.0 34.6 131.7 0.0 23.9 73.0 0.0 0.0 44.2 0.0 0.0
LnGrp LOS F A C F A C E A A D A A
Approach Vol, veh/h 699 819 272 36
Approach Delay, s/veh 120.3 129.4 73.0 44.2
Approach LOS F F E D

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 44.0 29.0 57.0 29.0
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 38.6 * 24 51.6 * 24
Max Q Clear Time (g_c+I1), s 40.6 5.0 53.6 26.3
Green Ext Time (p_c), s 0.0 0.1 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 115.9
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Cumulative Year No Project Conditions
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh201.8
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 120 400 80 70 170 40 30 420 10 200 300 70
Future Vol, veh/h 120 400 80 70 170 40 30 420 10 200 300 70
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 126 421 84 74 179 42 32 442 11 211 316 74
Number of Lanes 0 1 0 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 1 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 1
HCM Control Delay 331.7 36.8 149.1 188.5
HCM LOS F E F F

Lane NBLn1 NBLn2 EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 7% 0% 20% 29% 0% 40% 0%
Vol Thru, % 93% 0% 67% 71% 0% 60% 0%
Vol Right, % 0% 100% 13% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 450 10 600 240 40 500 70
LT Vol 30 0 120 70 0 200 0
Through Vol 420 0 400 170 0 300 0
RT Vol 0 10 80 0 40 0 70
Lane Flow Rate 474 11 632 253 42 526 74
Geometry Grp 7 7 6 7 7 7 7
Degree of Util (X) 1.204 0.025 1.65 0.693 0.106 1.361 0.172
Departure Headway (Hd) 11.662 10.875 10.845 12.904 11.996 11.633 10.669
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 317 331 341 283 301 316 338
Service Time 9.362 8.575 8.845 10.604 9.696 9.333 8.369
HCM Lane V/C Ratio 1.495 0.033 1.853 0.894 0.14 1.665 0.219
HCM Control Delay 152.1 13.9 331.7 40.3 16.1 212.7 15.6
HCM Lane LOS F B F E C F C
HCM 95th-tile Q 16.4 0.1 33.2 4.7 0.4 21.4 0.6



HCM 6th AWSC Cumulative Year No Project Conditions
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh109.9
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 160 500 20 140 0 70 0 270 90 10 160 0
Future Vol, veh/h 160 500 20 140 0 70 0 270 90 10 160 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 168 526 21 147 0 74 0 284 95 11 168 0
Number of Lanes 0 1 1 1 0 1 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 206.1 14.6 27.8 16.7
HCM LOS F B D C

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 0% 24% 0% 100% 0% 6%
Vol Thru, % 75% 76% 0% 0% 0% 94%
Vol Right, % 25% 0% 100% 0% 100% 0%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 360 660 20 140 70 170
LT Vol 0 160 0 140 0 10
Through Vol 270 500 0 0 0 160
RT Vol 90 0 20 0 70 0
Lane Flow Rate 379 695 21 147 74 179
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.715 1.399 0.037 0.335 0.143 0.375
Departure Headway (Hd) 7.722 7.25 6.406 8.976 7.725 8.649
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 474 507 562 404 467 419
Service Time 5.722 4.95 4.106 6.676 5.425 6.649
HCM Lane V/C Ratio 0.8 1.371 0.037 0.364 0.158 0.427
HCM Control Delay 27.8 212.1 9.4 16.1 11.7 16.7
HCM Lane LOS D F A C B C
HCM 95th-tile Q 5.6 32.7 0.1 1.4 0.5 1.7



HCM 6th TWSC Cumulative Year No Project Conditions
21: Highgrove Pl & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 670 50 50 700 20 100 0 500 10 110 30
Future Vol, veh/h 10 670 50 50 700 20 100 0 500 10 110 30
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Free - - None - - Stop - - None
Storage Length - - 100 - - - - - 115 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 705 53 53 737 21 105 0 526 11 116 32

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 758 0 - 705 0 0 1655 1591 705 1581 1581 748
          Stage 1 - - - - - - 727 727 - 854 854 -
          Stage 2 - - - - - - 928 864 - 727 727 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 853 - 0 893 - - ~ 78 107 ~ 436 88 ~ 109 412
          Stage 1 - - 0 - - - 415 429 - 353 375 -
          Stage 2 - - 0 - - - 321 371 - 415 429 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 853 - - 893 - - - 94 ~ 436 - ~ 96 412
Mov Cap-2 Maneuver - - - - - - - 94 - - ~ 96 -
          Stage 1 - - - - - - 406 420 - 346 336 -
          Stage 2 - - - - - - 174 333 - - 420 -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.6
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBL WBT WBR SBLn1
Capacity (veh/h) - 436 853 - 893 - - -
HCM Lane V/C Ratio - 1.207 0.012 - 0.059 - - -
HCM Control Delay (s) - 141.5 9.3 0 9.3 0 - -
HCM Lane LOS - F A A A A - -
HCM 95th %tile Q(veh) - 20.8 0 - 0.2 - - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
22: Iowa Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 370 540 240 110 220 140 350 900 150 160 890 200
Future Volume (veh/h) 370 540 240 110 220 140 350 900 150 160 890 200
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 389 568 217 116 232 24 368 947 150 168 937 198
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 318 621 237 136 262 217 312 1142 181 188 867 183
Arrive On Green 0.20 0.26 0.26 0.09 0.15 0.15 0.20 0.39 0.39 0.12 0.32 0.32
Sat Flow, veh/h 1594 2369 903 1594 1772 1464 1594 2904 460 1594 2749 580
Grp Volume(v), veh/h 389 403 382 116 232 24 368 549 548 168 573 562
Grp Sat Flow(s),veh/h/ln 1594 1683 1589 1594 1772 1464 1594 1683 1680 1594 1683 1646
Q Serve(g_s), s 28.3 33.0 33.2 10.2 18.2 2.0 27.8 41.7 41.7 14.8 44.8 44.8
Cycle Q Clear(g_c), s 28.3 33.0 33.2 10.2 18.2 2.0 27.8 41.7 41.7 14.8 44.8 44.8
Prop In Lane 1.00 0.57 1.00 1.00 1.00 0.27 1.00 0.35
Lane Grp Cap(c), veh/h 318 441 417 136 262 217 312 662 661 188 531 519
V/C Ratio(X) 1.22 0.91 0.92 0.86 0.88 0.11 1.18 0.83 0.83 0.89 1.08 1.08
Avail Cap(c_a), veh/h 318 476 450 136 299 247 312 662 661 191 531 519
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 56.9 50.8 50.9 64.1 59.3 52.4 57.1 38.8 38.8 61.8 48.6 48.6
Incr Delay (d2), s/veh 126.0 21.1 22.6 38.3 23.4 0.2 108.9 8.7 8.7 36.0 62.3 63.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 22.3 16.2 15.6 5.5 9.8 0.8 20.4 18.2 18.2 7.7 27.4 26.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 182.9 71.9 73.5 102.4 82.7 52.6 166.0 47.5 47.5 97.7 110.9 112.0
LnGrp LOS F E E F F D F D D F F F
Approach Vol, veh/h 1174 372 1465 1303
Approach Delay, s/veh 109.2 86.9 77.3 109.7
Approach LOS F F E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 20.9 61.7 16.8 42.6 32.0 50.6 33.0 26.4
Change Period (Y+Rc), s * 4.2 5.8 * 4.7 5.4 * 4.2 5.8 * 4.7 5.4
Max Green Setting (Gmax), s * 17 55.6 * 12 40.2 * 28 44.8 * 28 24.0
Max Q Clear Time (g_c+I1), s 16.8 43.7 12.2 35.2 29.8 46.8 30.3 20.2
Green Ext Time (p_c), s 0.0 5.1 0.0 2.1 0.0 0.0 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 96.6
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Cumulative Year No Project Conditions
23: Michigan St & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 14
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 30 440 130 10 160 40 30 90 10 40 120 60
Future Vol, veh/h 30 440 130 10 160 40 30 90 10 40 120 60
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 32 463 137 11 168 42 32 95 11 42 126 63
Number of Lanes 0 2 0 0 2 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 15.9 11.1 12.4 12.5
HCM LOS C B B B

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 25% 0% 12% 0% 11% 0% 25% 0%
Vol Thru, % 75% 0% 88% 63% 89% 67% 75% 0%
Vol Right, % 0% 100% 0% 37% 0% 33% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 120 10 250 350 90 120 160 60
LT Vol 30 0 30 0 10 0 40 0
Through Vol 90 0 220 220 80 80 120 0
RT Vol 0 10 0 130 0 40 0 60
Lane Flow Rate 126 11 263 368 95 126 168 63
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.258 0.019 0.454 0.602 0.178 0.227 0.335 0.111
Departure Headway (Hd) 7.344 6.5 6.205 5.881 6.768 6.473 7.156 6.315
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 486 547 579 612 527 551 500 564
Service Time 5.131 4.287 3.971 3.647 4.554 4.259 4.935 4.093
HCM Lane V/C Ratio 0.259 0.02 0.454 0.601 0.18 0.229 0.336 0.112
HCM Control Delay 12.7 9.4 14.1 17.2 11 11.2 13.5 9.9
HCM Lane LOS B A B C B B B A
HCM 95th-tile Q 1 0.1 2.4 4 0.6 0.9 1.5 0.4



HCM 6th Signalized Intersection Summary Cumulative Year No Project Conditions
24: Mt Vernon Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 90 170 230 20 50 40 110 550 20 60 490 90
Future Volume (veh/h) 90 170 230 20 50 40 110 550 20 60 490 90
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.94 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 1772 1772 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 95 179 54 21 53 7 116 579 9 63 516 80
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 119 351 102 24 245 32 143 736 613 76 1079 167
Arrive On Green 0.07 0.14 0.14 0.02 0.08 0.08 0.09 0.42 0.42 0.04 0.37 0.37
Sat Flow, veh/h 1688 2554 744 1594 2976 382 1594 1772 1477 1688 2915 450
Grp Volume(v), veh/h 95 116 117 21 29 31 116 579 9 63 297 299
Grp Sat Flow(s),veh/h/ln1688 1683 1615 1594 1683 1675 1594 1772 1477 1688 1683 1682
Q Serve(g_s), s 2.8 3.2 3.4 0.7 0.8 0.9 3.6 14.2 0.2 1.9 6.8 6.8
Cycle Q Clear(g_c), s 2.8 3.2 3.4 0.7 0.8 0.9 3.6 14.2 0.2 1.9 6.8 6.8
Prop In Lane 1.00 0.46 1.00 0.23 1.00 1.00 1.00 0.27
Lane Grp Cap(c), veh/h 119 231 222 24 139 138 143 736 613 76 623 623
V/C Ratio(X) 0.80 0.50 0.53 0.87 0.21 0.22 0.81 0.79 0.01 0.83 0.48 0.48
Avail Cap(c_a), veh/h 232 880 844 200 860 855 340 1174 978 165 920 919
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.0 20.0 20.1 24.6 21.5 21.5 22.4 12.7 8.6 23.7 12.1 12.1
Incr Delay (d2), s/veh 4.7 1.7 1.9 27.0 0.7 0.8 4.1 2.7 0.0 8.4 0.8 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 1.2 1.2 0.4 0.3 0.3 1.3 4.5 0.0 0.8 2.0 2.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.6 21.7 22.0 51.7 22.2 22.3 26.4 15.4 8.6 32.1 12.9 12.9
LnGrp LOS C C C D C C C B A C B B
Approach Vol, veh/h 328 81 704 659
Approach Delay, s/veh 23.5 29.9 17.2 14.7
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s4.9 12.3 8.6 24.4 7.6 9.5 6.4 26.6
Change Period (Y+Rc), s 4.1 5.4 4.1 5.8 4.1 5.4 4.1 5.8
Max Green Setting (Gmax), s6.3 26.2 10.7 27.4 6.9 25.6 4.9 33.2
Max Q Clear Time (g_c+I1), s2.7 5.4 5.6 8.8 4.8 2.9 3.9 16.2
Green Ext Time (p_c), s 0.0 1.1 0.1 4.4 0.0 0.2 0.0 4.5

Intersection Summary
HCM 6th Ctrl Delay 18.0
HCM 6th LOS B



HCM 6th TWSC Cumulative Year No Project Conditions
25: Commerce Way & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 40 60 560 80 20 540
Future Vol, veh/h 40 60 560 80 20 540
Conflicting Peds, #/hr 0 0 0 10 10 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 42 63 589 84 21 568

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 967 347 0 0 683 0
          Stage 1 641 - - - - -
          Stage 2 326 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 252 649 - - 906 -
          Stage 1 487 - - - - -
          Stage 2 704 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 244 643 - - 897 -
Mov Cap-2 Maneuver 364 - - - - -
          Stage 1 482 - - - - -
          Stage 2 688 - - - - -

Approach WB NB SB
HCM Control Delay, s 14.3 0 0.3
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 492 897 -
HCM Lane V/C Ratio - - 0.214 0.023 -
HCM Control Delay (s) - - 14.3 9.1 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.8 0.1 -



HCM 6th TWSC Cumulative Year No Project Conditions
26: Commerce Way & Van Buren St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 20 20 600 20 20 560
Future Vol, veh/h 20 20 600 20 20 560
Conflicting Peds, #/hr 0 0 0 20 20 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 21 21 632 21 21 589

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1000 347 0 0 673 0
          Stage 1 663 - - - - -
          Stage 2 337 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 240 649 - - 914 -
          Stage 1 474 - - - - -
          Stage 2 695 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 230 637 - - 897 -
Mov Cap-2 Maneuver 351 - - - - -
          Stage 1 465 - - - - -
          Stage 2 679 - - - - -

Approach WB NB SB
HCM Control Delay, s 13.8 0 0.3
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 453 897 -
HCM Lane V/C Ratio - - 0.093 0.023 -
HCM Control Delay (s) - - 13.8 9.1 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.3 0.1 -



Grand Terrance Specific Plan Transportation Impact Study 
August 2022 

APPENDIX D: Cumulative Year (2040)
Plus Project Phase One Conditions 



HCM Signalized Intersection Capacity Analysis CY Plus Project Phase One Conditions
1: S La Cadena Dr & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 390 393 600 330 325 1490
Future Volume (vph) 390 393 600 330 325 1490
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 411 414 632 347 342 1568
RTOR Reduction (vph) 0 131 0 264 0 0
Lane Group Flow (vph) 411 283 632 83 342 1568
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 34.3 34.3 21.3 21.3 21.2 46.5
Effective Green, g (s) 34.3 34.3 21.3 21.3 21.2 46.5
Actuated g/C Ratio 0.39 0.39 0.24 0.24 0.24 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 611 579 804 359 377 1755
v/s Ratio Prot c0.26 0.19 0.22 c0.47
v/s Ratio Perm 0.19 0.06
v/c Ratio 0.67 0.49 0.79 0.23 0.91 0.89
Uniform Delay, d1 22.6 20.6 31.6 27.2 32.8 18.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 0.7 5.9 0.7 24.6 6.7
Delay (s) 25.5 21.3 37.5 27.9 57.5 25.6
Level of Service C C D C E C
Approach Delay (s) 23.4 34.1 31.3
Approach LOS C C C

Intersection Summary
HCM 2000 Control Delay 30.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 88.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



MOVEMENT SUMMARY
Site: 2 [Cumulative Year AM Peak Hour - Plus Project Phase 

One Conditions (Site Folder: Grand Terrace Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 20 3.0 21 3.0 0.093 7.5 LOS A 0.3 7.8 0.61 0.61 0.61 32.8
8 T1 10 3.0 11 3.0 0.093 7.5 LOS A 0.3 7.8 0.61 0.61 0.61 32.8
18 R2 20 3.0 21 3.0 0.093 7.5 LOS A 0.3 7.8 0.61 0.61 0.61 31.9
Approach 50 3.0 53 3.0 0.093 7.5 LOS A 0.3 7.8 0.61 0.61 0.61 32.4

East: Barton Rd

1 L2 80 3.0 84 3.0 0.603 10.0 LOS B 5.1 127.9 0.44 0.24 0.44 32.5
6 T1 683 3.0 719 3.0 0.617 10.0 LOS A 5.1 127.9 0.44 0.24 0.44 31.1
16 R2 700 3.0 737 3.0 0.617 10.5 LOS B 4.8 125.0 0.42 0.23 0.42 31.2
Approach 1463 3.0 1540 3.0 0.617 10.3 LOS B 5.1 127.9 0.43 0.24 0.43 31.2

North: I-215 SB Ramps

7 L2 314 3.0 331 3.0 0.541 14.2 LOS B 3.3 84.0 0.73 0.88 1.20 29.0
4 T1 30 3.0 32 3.0 0.541 14.2 LOS B 3.3 84.0 0.73 0.88 1.20 28.9
14 R2 230 3.0 242 3.0 0.404 12.0 LOS B 1.9 48.7 0.69 0.76 0.93 30.6
Approach 574 3.0 604 3.0 0.541 13.3 LOS B 3.3 84.0 0.72 0.83 1.09 29.6

West: Barton Rd

5 L2 60 3.0 63 3.0 0.410 8.8 LOS A 2.1 53.8 0.60 0.59 0.65 32.9
2 T1 595 3.0 626 3.0 0.410 8.8 LOS A 2.1 53.8 0.60 0.59 0.65 33.1
12 R2 50 3.0 53 3.0 0.410 8.8 LOS A 2.1 53.8 0.60 0.59 0.65 32.3
Approach 705 3.0 742 3.0 0.410 8.8 LOS A 2.1 53.8 0.60 0.59 0.65 33.0

All 
Vehicles

2792 3.0 2939 3.0 0.617 10.5 LOS B 5.1 127.9 0.53 0.46 0.62 31.3

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Organisation: FEHR AND PEERS | Licence: PLUS / Enterprise | Processed: Tuesday, May 31, 2022 3:33:52 PM
Project: \\FpOC03.fpainc.local\Data_OC\Projects\OC18\0551 Grand Terrace Specific Plan\2022 Updated Study\Analysis\SIDRA\Intersection 2 
Analysis.sip9



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
3: I-215 NB Off/I-215 NB On & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 180 749 0 0 1243 565 220 10 383 0 0 0
Future Volume (veh/h) 180 749 0 0 1243 565 220 10 383 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 189 788 0 0 1308 379 232 0 195
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 221 2183 0 0 1523 676 319 0 593
Arrive On Green 0.13 0.65 0.00 0.00 0.45 0.45 0.20 0.00 0.20
Sat Flow, veh/h 1688 3455 0 0 3455 1493 1594 0 2966
Grp Volume(v), veh/h 189 788 0 0 1308 379 232 0 195
Grp Sat Flow(s),veh/h/ln 1688 1683 0 0 1683 1493 1594 0 1483
Q Serve(g_s), s 8.4 8.2 0.0 0.0 26.6 14.3 10.4 0.0 4.3
Cycle Q Clear(g_c), s 8.4 8.2 0.0 0.0 26.6 14.3 10.4 0.0 4.3
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 221 2183 0 0 1523 676 319 0 593
V/C Ratio(X) 0.86 0.36 0.00 0.00 0.86 0.56 0.73 0.00 0.33
Avail Cap(c_a), veh/h 221 2349 0 0 1689 749 833 0 1550
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 32.6 6.2 0.0 0.0 18.8 15.4 28.7 0.0 26.2
Incr Delay (d2), s/veh 25.8 0.1 0.0 0.0 4.2 0.6 3.2 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.8 2.3 0.0 0.0 10.0 4.4 4.1 0.0 1.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 58.3 6.2 0.0 0.0 22.9 16.0 31.8 0.0 26.5
LnGrp LOS E A A A C B C A C
Approach Vol, veh/h 977 1687 427
Approach Delay, s/veh 16.3 21.4 29.4
Approach LOS B C C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 55.4 15.0 40.4 21.1
Change Period (Y+Rc), s 5.8 5.0 5.8 5.8
Max Green Setting (Gmax), s 53.4 10.0 38.4 40.0
Max Q Clear Time (g_c+I1), s 10.2 10.4 28.6 12.4
Green Ext Time (p_c), s 5.0 0.0 6.0 1.5

Intersection Summary
HCM 6th Ctrl Delay 20.9
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 130 530 372 337 960 40 638 123 251 90 95 120
Future Volume (veh/h) 130 530 372 337 960 40 638 123 251 90 95 120
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 137 558 140 355 1011 41 672 129 112 95 100 93
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 166 743 329 386 1156 47 731 536 446 119 130 121
Arrive On Green 0.10 0.22 0.22 0.23 0.35 0.35 0.22 0.30 0.30 0.07 0.16 0.16
Sat Flow, veh/h 1688 3367 1491 1688 3293 134 3375 1772 1474 1688 834 776
Grp Volume(v), veh/h 137 558 140 355 517 535 672 129 112 95 0 193
Grp Sat Flow(s),veh/h/ln1688 1683 1491 1688 1683 1743 1688 1772 1474 1688 0 1610
Q Serve(g_s), s 8.2 15.9 8.3 21.1 29.5 29.5 20.0 5.6 5.9 5.7 0.0 11.8
Cycle Q Clear(g_c), s 8.2 15.9 8.3 21.1 29.5 29.5 20.0 5.6 5.9 5.7 0.0 11.8
Prop In Lane 1.00 1.00 1.00 0.08 1.00 1.00 1.00 0.48
Lane Grp Cap(c), veh/h 166 743 329 386 591 612 731 536 446 119 0 252
V/C Ratio(X) 0.83 0.75 0.43 0.92 0.87 0.87 0.92 0.24 0.25 0.80 0.00 0.77
Avail Cap(c_a), veh/h 275 1452 643 458 908 941 751 750 624 270 0 581
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 45.3 37.3 34.3 38.6 31.1 31.1 39.3 26.9 27.0 46.9 0.0 41.4
Incr Delay (d2), s/veh 7.5 0.6 0.3 21.1 4.1 4.0 16.0 0.1 0.1 8.6 0.0 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.7 6.4 3.0 10.7 12.1 12.6 9.8 2.4 2.1 2.7 0.0 4.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 52.8 37.9 34.7 59.7 35.2 35.1 55.3 27.0 27.1 55.5 0.0 43.3
LnGrp LOS D D C E D D E C C E A D
Approach Vol, veh/h 835 1407 913 288
Approach Delay, s/veh 39.8 41.3 47.8 47.3
Approach LOS D D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s27.6 27.5 26.4 20.9 14.3 40.9 11.5 35.9
Change Period (Y+Rc), s* 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s* 28 44.2 * 23 37.0 * 17 55.3 * 16 43.4
Max Q Clear Time (g_c+I1), s23.1 17.9 22.0 13.8 10.2 31.5 7.7 7.9
Green Ext Time (p_c), s 0.4 2.7 0.2 0.7 0.1 4.5 0.1 0.7

Intersection Summary
HCM 6th Ctrl Delay 43.2
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
5: Mt Vernon Ave & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 140 480 200 381 754 60 290 573 403 50 391 233
Future Volume (veh/h) 140 480 200 381 754 60 290 573 403 50 391 233
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1575 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 147 505 160 401 794 58 305 603 287 53 412 149
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 175 639 201 453 955 70 301 756 359 65 473 169
Arrive On Green 0.11 0.26 0.26 0.16 0.30 0.30 0.19 0.34 0.34 0.04 0.20 0.20
Sat Flow, veh/h 1594 2503 788 2910 3176 232 1594 2195 1044 1594 2413 861
Grp Volume(v), veh/h 147 339 326 401 421 431 305 462 428 53 286 275
Grp Sat Flow(s),veh/h/ln1594 1683 1608 1455 1683 1725 1594 1683 1555 1594 1683 1591
Q Serve(g_s), s 8.1 16.9 17.1 12.1 21.0 21.0 17.0 22.3 22.4 3.0 14.8 15.1
Cycle Q Clear(g_c), s 8.1 16.9 17.1 12.1 21.0 21.0 17.0 22.3 22.4 3.0 14.8 15.1
Prop In Lane 1.00 0.49 1.00 0.13 1.00 0.67 1.00 0.54
Lane Grp Cap(c), veh/h 175 430 410 453 506 519 301 580 536 65 330 312
V/C Ratio(X) 0.84 0.79 0.80 0.89 0.83 0.83 1.01 0.80 0.80 0.82 0.87 0.88
Avail Cap(c_a), veh/h 193 430 410 453 506 519 301 580 536 89 339 320
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 39.3 31.2 31.3 37.2 29.3 29.3 36.5 26.7 26.7 42.8 35.0 35.2
Incr Delay (d2), s/veh 22.8 13.6 14.7 18.0 14.6 14.4 55.2 8.4 9.0 25.3 21.1 24.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.2 8.1 7.9 5.4 10.3 10.5 10.9 9.7 9.1 1.6 7.7 7.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.1 44.9 46.0 55.3 44.0 43.7 91.7 35.0 35.7 68.2 56.1 59.6
LnGrp LOS E D D E D D F D D E E E
Approach Vol, veh/h 812 1253 1195 614
Approach Delay, s/veh 48.5 47.5 49.8 58.7
Approach LOS D D D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.6 35.9 13.9 32.6 21.0 22.5 18.0 28.5
Change Period (Y+Rc), s 4.0 4.9 4.0 5.5 4.0 4.9 4.0 5.5
Max Green Setting (Gmax), s5.0 30.1 10.9 25.6 17.0 18.1 14.0 22.5
Max Q Clear Time (g_c+I1), s5.0 24.4 10.1 23.0 19.0 17.1 14.1 19.1
Green Ext Time (p_c), s 0.0 3.5 0.0 1.7 0.0 0.5 0.0 1.7

Intersection Summary
HCM 6th Ctrl Delay 50.2
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC CY Plus Project Phase One Conditions
6: Michigan St & Commerce Way/Commerce Way/Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh21.2
Intersection LOS C

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 499 20 234 549 30 502
Future Vol, veh/h 499 20 234 549 30 502
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 525 21 246 578 32 528
Number of Lanes 2 0 1 2 1 2

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 3 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 3 2
Conflicting Approach RightNB WB
Conflicting Lanes Right 3 0 3
HCM Control Delay 30.3 19.4 14.8
HCM LOS D C B

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2WBLn1WBLn2WBLn3
Vol Left, % 100% 0% 0% 0% 0% 100% 11% 0%
Vol Thru, % 0% 0% 0% 100% 89% 0% 89% 100%
Vol Right, % 0% 100% 100% 0% 11% 0% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 30 251 251 333 186 211 206 366
LT Vol 30 0 0 0 0 211 23 0
Through Vol 0 0 0 333 166 0 183 366
RT Vol 0 251 251 0 20 0 0 0
Lane Flow Rate 32 264 264 350 196 222 217 385
Geometry Grp 7 7 7 8 8 8 8 8
Degree of Util (X) 0.074 0.533 0.403 0.804 0.446 0.518 0.481 0.656
Departure Headway (Hd) 8.489 7.262 5.489 8.266 8.189 8.418 7.964 6.129
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 422 497 653 438 437 428 452 586
Service Time 6.244 5.017 3.243 6.045 5.968 6.184 5.729 3.894
HCM Lane V/C Ratio 0.076 0.531 0.404 0.799 0.449 0.519 0.48 0.657
HCM Control Delay 11.9 18.1 11.9 37.4 17.5 19.9 17.9 19.9
HCM Lane LOS B C B E C C C C
HCM 95th-tile Q 0.2 3.1 1.9 7.3 2.2 2.9 2.6 4.8



HCM 6th AWSC CY Plus Project Phase One Conditions
7: Michigan St & De Berry St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh14.7
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 30 20 10 70 20 210 30 292 50 60 224 50
Future Vol, veh/h 30 20 10 70 20 210 30 292 50 60 224 50
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 32 21 11 74 21 221 32 307 53 63 236 53
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 11.1 12.2 16.8 15.3
HCM LOS B B C C

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 9% 0% 60% 0% 78% 0% 21% 0%
Vol Thru, % 91% 0% 40% 0% 22% 0% 79% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 322 50 50 10 90 210 284 50
LT Vol 30 0 30 0 70 0 60 0
Through Vol 292 0 20 0 20 0 224 0
RT Vol 0 50 0 10 0 210 0 50
Lane Flow Rate 339 53 53 11 95 221 299 53
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.594 0.081 0.113 0.02 0.189 0.372 0.533 0.082
Departure Headway (Hd) 6.305 5.547 7.713 6.687 7.171 6.061 6.419 5.601
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 569 642 467 539 498 590 559 635
Service Time 4.077 3.319 5.413 4.387 4.95 3.84 4.195 3.376
HCM Lane V/C Ratio 0.596 0.083 0.113 0.02 0.191 0.375 0.535 0.083
HCM Control Delay 18 8.8 11.4 9.5 11.6 12.4 16.4 8.9
HCM Lane LOS C A B A B B C A
HCM 95th-tile Q 3.9 0.3 0.4 0.1 0.7 1.7 3.1 0.3



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
8: Mt Vernon Ave & De Berry St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 90 50 30 50 80 140 60 975 60 150 832 60
Future Volume (veh/h) 90 50 30 50 80 140 60 975 60 150 832 60
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.96 0.94 0.95 0.94 0.99 0.97 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 95 53 9 53 84 48 63 1026 59 158 876 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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 389 443 75 448 313 179 299 1243 71 296 1365 90
Arrive On Green 0.30 0.30 0.30 0.30 0.30 0.30 0.04 0.38 0.38 0.08 0.43 0.43
Sat Flow, veh/h 1142 1460 248 1209 1030 589 1594 3230 186 1594 3192 211
Grp Volume(v), veh/h 95 0 62 53 0 132 63 535 550 158 462 472
Grp Sat Flow(s),veh/h/ln1142 0 1707 1209 0 1619 1594 1683 1732 1594 1683 1720
Q Serve(g_s), s 4.4 0.0 1.7 2.1 0.0 4.0 1.5 18.3 18.3 3.7 13.8 13.8
Cycle Q Clear(g_c), s 8.3 0.0 1.7 3.8 0.0 4.0 1.5 18.3 18.3 3.7 13.8 13.8
Prop In Lane 1.00 0.15 1.00 0.36 1.00 0.11 1.00 0.12
Lane Grp Cap(c), veh/h 389 0 518 448 0 491 299 648 667 296 720 735
V/C Ratio(X) 0.24 0.00 0.12 0.12 0.00 0.27 0.21 0.83 0.83 0.53 0.64 0.64
Avail Cap(c_a), veh/h 489 0 668 554 0 633 359 711 732 373 801 818
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 20.0 0.0 16.1 17.5 0.0 16.9 12.0 17.7 17.7 13.7 14.4 14.4
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.1 0.1 7.8 7.6 0.6 1.8 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 0.0 0.6 0.5 0.0 1.3 0.5 7.3 7.5 1.1 4.7 4.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.2 0.0 16.1 17.5 0.0 17.0 12.1 25.5 25.4 14.3 16.3 16.2
LnGrp LOS C A B B A B B C C B B B
Approach Vol, veh/h 157 185 1148 1092
Approach Delay, s/veh 18.6 17.1 24.7 16.0
Approach LOS B B C B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s9.9 29.6 24.4 7.2 32.3 24.4
Change Period (Y+Rc), s 4.5 5.0 5.0 4.5 5.0 5.0
Max Green Setting (Gmax), s8.5 27.0 25.0 5.1 30.4 25.0
Max Q Clear Time (g_c+I1), s5.7 20.3 10.3 3.5 15.8 6.0
Green Ext Time (p_c), s 0.1 4.3 0.3 0.0 6.6 0.5

Intersection Summary
HCM 6th Ctrl Delay 20.1
HCM 6th LOS C



HCM 6th AWSC CY Plus Project Phase One Conditions
9: Michigan St & Van Buren St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh12.5
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 82 30 33 110 28 70 21 180 40 70 170 84
Future Vol, veh/h 82 30 33 110 28 70 21 180 40 70 170 84
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 86 32 35 116 29 74 22 189 42 74 179 88
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 11 11.9 12 13.8
HCM LOS B B B B

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 9% 57% 53% 22%
Vol Thru, % 75% 21% 13% 52%
Vol Right, % 17% 23% 34% 26%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 241 145 208 324
LT Vol 21 82 110 70
Through Vol 180 30 28 170
RT Vol 40 33 70 84
Lane Flow Rate 254 153 219 341
Geometry Grp 1 1 1 1
Degree of Util (X) 0.388 0.252 0.349 0.506
Departure Headway (Hd) 5.502 5.946 5.742 5.337
Convergence, Y/N Yes Yes Yes Yes
Cap 652 600 624 672
Service Time 3.565 4.02 3.809 3.395
HCM Lane V/C Ratio 0.39 0.255 0.351 0.507
HCM Control Delay 12 11 11.9 13.8
HCM Lane LOS B B B B
HCM 95th-tile Q 1.8 1 1.6 2.9



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
10: S Iowa Ave & I-215 SB Off Ramp AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 120 660 0 640 500 0
Future Volume (veh/h) 120 660 0 640 500 0
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 0 1772 1772 0
Adj Flow Rate, veh/h 126 556 0 674 526 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 2 2 0
Cap, veh/h 598 563 0 768 768 0
Arrive On Green 0.38 0.38 0.00 0.43 0.43 0.00
Sat Flow, veh/h 1594 1502 0 1772 1772 0
Grp Volume(v), veh/h 126 556 0 674 526 0
Grp Sat Flow(s),veh/h/ln1594 1502 0 1772 1772 0
Q Serve(g_s), s 3.2 22.0 0.0 20.9 14.4 0.0
Cycle Q Clear(g_c), s 3.2 22.0 0.0 20.9 14.4 0.0
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 598 563 0 768 768 0
V/C Ratio(X) 0.21 0.99 0.00 0.88 0.69 0.00
Avail Cap(c_a), veh/h 598 563 0 768 768 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.09 1.00 0.00
Uniform Delay (d), s/veh 12.7 18.6 0.0 15.5 13.7 0.0
Incr Delay (d2), s/veh 0.4 34.7 0.0 1.5 4.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 12.1 0.0 7.0 5.6 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.1 53.3 0.0 17.0 18.6 0.0
LnGrp LOS B D A B B A
Approach Vol, veh/h 682 674 526
Approach Delay, s/veh 45.9 17.0 18.6
Approach LOS D B B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 32.0 28.0 32.0
Change Period (Y+Rc), s 6.0 5.5 6.0
Max Green Setting (Gmax), s 26.0 22.5 26.0
Max Q Clear Time (g_c+I1), s 22.9 24.0 16.4
Green Ext Time (p_c), s 0.9 0.0 1.5

Intersection Summary
HCM 6th Ctrl Delay 27.9
HCM 6th LOS C



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
11: S Iowa Ave & I-215 NB Ramps AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 330 731 47 310 190 970
Future Volume (veh/h) 330 731 47 310 190 970
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 347 769 49 46 200 439
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 384 768 78 73 584 551
Arrive On Green 0.24 0.43 0.09 0.09 0.37 0.37
Sat Flow, veh/h 1594 1772 841 789 1594 1502
Grp Volume(v), veh/h 347 769 0 95 200 439
Grp Sat Flow(s),veh/h/ln1594 1772 0 1630 1594 1502
Q Serve(g_s), s 12.7 26.0 0.0 3.4 5.5 15.7
Cycle Q Clear(g_c), s 12.7 26.0 0.0 3.4 5.5 15.7
Prop In Lane 1.00 0.48 1.00 1.00
Lane Grp Cap(c), veh/h 384 768 0 150 584 551
V/C Ratio(X) 0.90 1.00 0.00 0.63 0.34 0.80
Avail Cap(c_a), veh/h 384 768 0 272 584 551
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.39 0.39
Uniform Delay (d), s/veh 22.1 17.0 0.0 26.2 13.8 17.0
Incr Delay (d2), s/veh 27.0 32.8 0.0 5.2 0.6 4.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.9 15.0 0.0 1.5 1.8 12.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 49.1 49.8 0.0 31.4 14.4 21.8
LnGrp LOS D F A C B C
Approach Vol, veh/h 1116 95 639
Approach Delay, s/veh 49.6 31.4 19.5
Approach LOS D C B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 32.0 28.0 20.5 11.5
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 26.0 22.0 10.0 10.0
Max Q Clear Time (g_c+I1), s 28.0 17.7 14.7 5.4
Green Ext Time (p_c), s 0.0 1.0 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 38.3
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC CY Plus Project Phase One Conditions
12: Michigan St & Pico St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh10.6
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 30 10 10 70 10 70 10 151 40 40 273 20
Future Vol, veh/h 30 10 10 70 10 70 10 151 40 40 273 20
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 32 11 11 74 11 74 11 159 42 42 287 21
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.1 9.7 9.8 11.8
HCM LOS A A A B

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 5% 60% 47% 12%
Vol Thru, % 75% 20% 7% 82%
Vol Right, % 20% 20% 47% 6%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 201 50 150 333
LT Vol 10 30 70 40
Through Vol 151 10 10 273
RT Vol 40 10 70 20
Lane Flow Rate 212 53 158 351
Geometry Grp 1 1 1 1
Degree of Util (X) 0.281 0.082 0.225 0.459
Departure Headway (Hd) 4.787 5.584 5.125 4.719
Convergence, Y/N Yes Yes Yes Yes
Cap 743 645 693 757
Service Time 2.865 3.584 3.212 2.788
HCM Lane V/C Ratio 0.285 0.082 0.228 0.464
HCM Control Delay 9.8 9.1 9.7 11.8
HCM Lane LOS A A A B
HCM 95th-tile Q 1.2 0.3 0.9 2.4



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
13: Iowa Ave & Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 431 320 691 329 267 840
Future Volume (veh/h) 431 320 691 329 267 840
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 454 337 727 0 281 884
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 423 399 751 279 1142
Arrive On Green 0.27 0.27 0.42 0.00 0.18 0.64
Sat Flow, veh/h 1594 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 454 337 727 0 281 884
Grp Sat Flow(s),veh/h/ln1594 1502 1772 1502 1594 1772
Q Serve(g_s), s 26.5 21.2 40.0 0.0 17.5 35.3
Cycle Q Clear(g_c), s 26.5 21.2 40.0 0.0 17.5 35.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 423 399 751 279 1142
V/C Ratio(X) 1.07 0.85 0.97 1.01 0.77
Avail Cap(c_a), veh/h 423 399 754 279 1145
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 36.7 34.7 28.1 0.0 41.2 12.6
Incr Delay (d2), s/veh 64.7 15.3 25.2 0.0 55.3 3.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln17.4 9.1 20.5 0.0 10.8 12.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 101.4 50.1 53.3 0.0 96.5 16.5
LnGrp LOS F D D F B
Approach Vol, veh/h 791 727 A 1165
Approach Delay, s/veh 79.5 53.3 35.8
Approach LOS E D D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s22.0 46.8 68.8 31.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s17.5 42.5 64.5 26.5
Max Q Clear Time (g_c+I1), s19.5 42.0 37.3 28.5
Green Ext Time (p_c), s 0.0 0.3 13.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 53.4
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
14: W Main St & Commerce Way AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 292 394 451 135 295 431
Future Volume (veh/h) 292 394 451 135 295 431
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.91 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 307 415 475 102 311 179
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 619 1953 820 174 425 378
Arrive On Green 0.20 0.58 0.30 0.30 0.25 0.25
Sat Flow, veh/h 3092 3455 2799 576 1688 1502
Grp Volume(v), veh/h 307 415 293 284 311 179
Grp Sat Flow(s),veh/h/ln1546 1683 1683 1603 1688 1502
Q Serve(g_s), s 5.2 3.5 8.8 8.9 10.1 6.0
Cycle Q Clear(g_c), s 5.2 3.5 8.8 8.9 10.1 6.0
Prop In Lane 1.00 0.36 1.00 1.00
Lane Grp Cap(c), veh/h 619 1953 509 485 425 378
V/C Ratio(X) 0.50 0.21 0.58 0.59 0.73 0.47
Avail Cap(c_a), veh/h 623 2522 792 754 578 515
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.1 6.0 17.5 17.6 20.4 18.9
Incr Delay (d2), s/veh 0.6 0.1 1.0 1.1 3.1 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.7 0.9 3.1 3.0 3.7 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.8 6.0 18.6 18.7 23.5 19.8
LnGrp LOS C A B B C B
Approach Vol, veh/h 722 577 490
Approach Delay, s/veh 12.7 18.6 22.2
Approach LOS B B C

Timer - Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 39.9 19.6 16.5 23.4
Change Period (Y+Rc), s 5.4 4.6 4.6 5.4
Max Green Setting (Gmax), s 44.6 20.4 12.0 28.0
Max Q Clear Time (g_c+I1), s 5.5 12.1 7.2 10.9
Green Ext Time (p_c), s 2.8 1.0 0.5 3.1

Intersection Summary
HCM 6th Ctrl Delay 17.2
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th TWSC CY Plus Project Phase One Conditions
15: Sanrive Ave/Titan Way & W Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 13.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 126 513 50 50 464 40 70 10 30 10 10 52
Future Vol, veh/h 126 513 50 50 464 40 70 10 30 10 10 52
Conflicting Peds, #/hr 40 0 40 40 0 40 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 120 - - 125 - 95 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 133 540 53 53 488 42 74 11 32 11 11 55

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 570 0 0 633 0 0 1229 1549 337 1176 1533 284
          Stage 1 - - - - - - 873 873 - 634 634 -
          Stage 2 - - - - - - 356 676 - 542 899 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 999 - - 946 - - 134 113 659 147 115 713
          Stage 1 - - - - - - 311 366 - 434 471 -
          Stage 2 - - - - - - 634 451 - 492 356 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 961 - - 910 - - 92 85 634 104 86 686
Mov Cap-2 Maneuver - - - - - - 92 85 - 104 86 -
          Stage 1 - - - - - - 258 303 - 360 427 -
          Stage 2 - - - - - - 536 409 - 389 295 -

Approach EB WB NB SB
HCM Control Delay, s 1.7 0.8 144.4 25.5
HCM LOS F D

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 119 961 - - 910 - - 250
HCM Lane V/C Ratio 0.973 0.138 - - 0.058 - - 0.303
HCM Control Delay (s) 144.4 9.3 - - 9.2 - - 25.5
HCM Lane LOS F A - - A - - D
HCM 95th %tile Q(veh) 6.4 0.5 - - 0.2 - - 1.2



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
16: W Main St & HS Driveway AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 290 263 574 70 230 120
Future Volume (veh/h) 290 263 574 70 230 120
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.95 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 305 277 604 19 242 37
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 353 1879 890 375 422 398
Arrive On Green 0.22 0.56 0.26 0.26 0.27 0.27
Sat Flow, veh/h 1594 3455 3455 1419 1594 1502
Grp Volume(v), veh/h 305 277 604 19 242 37
Grp Sat Flow(s),veh/h/ln 1594 1683 1683 1419 1594 1502
Q Serve(g_s), s 10.4 2.2 9.1 0.6 7.4 1.1
Cycle Q Clear(g_c), s 10.4 2.2 9.1 0.6 7.4 1.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 353 1879 890 375 422 398
V/C Ratio(X) 0.86 0.15 0.68 0.05 0.57 0.09
Avail Cap(c_a), veh/h 476 2356 1107 466 715 674
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.2 6.0 18.7 15.5 18.0 15.7
Incr Delay (d2), s/veh 9.5 0.0 1.2 0.1 1.5 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.5 0.6 3.2 0.2 2.6 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.7 6.1 19.9 15.6 19.5 15.8
LnGrp LOS C A B B B B
Approach Vol, veh/h 582 623 279
Approach Delay, s/veh 19.0 19.8 19.0
Approach LOS B B B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 37.0 19.6 16.6 20.4
Change Period (Y+Rc), s 5.4 4.6 4.1 5.4
Max Green Setting (Gmax), s 39.6 25.4 16.9 18.6
Max Q Clear Time (g_c+I1), s 4.2 9.4 12.4 11.1
Green Ext Time (p_c), s 1.9 0.9 0.2 2.3

Intersection Summary
HCM 6th Ctrl Delay 19.3
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
17: Michigan St & W Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 126 268 101 10 412 40 151 55 70 30 96 177
Future Volume (veh/h) 126 268 101 10 412 40 151 55 70 30 96 177
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.91 1.00 0.89 1.00 0.95 1.00 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 133 282 41 11 434 35 159 58 31 32 101 115
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 240 725 294 256 704 56 245 347 186 121 182 208
Arrive On Green 0.15 0.22 0.22 0.16 0.23 0.23 0.15 0.33 0.33 0.08 0.25 0.25
Sat Flow, veh/h 1594 3367 1362 1594 3123 250 1594 1065 569 1594 729 830
Grp Volume(v), veh/h 133 282 41 11 233 236 159 0 89 32 0 216
Grp Sat Flow(s),veh/h/ln1594 1683 1362 1594 1683 1690 1594 0 1635 1594 0 1559
Q Serve(g_s), s 6.4 5.9 1.3 0.5 10.2 10.4 7.7 0.0 3.2 1.6 0.0 9.9
Cycle Q Clear(g_c), s 6.4 5.9 1.3 0.5 10.2 10.4 7.7 0.0 3.2 1.6 0.0 9.9
Prop In Lane 1.00 1.00 1.00 0.15 1.00 0.35 1.00 0.53
Lane Grp Cap(c), veh/h 240 725 294 256 379 381 245 0 533 121 0 390
V/C Ratio(X) 0.55 0.39 0.14 0.04 0.61 0.62 0.65 0.00 0.17 0.27 0.00 0.55
Avail Cap(c_a), veh/h 252 1040 421 256 520 522 281 0 533 233 0 455
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 32.4 27.6 11.6 29.2 28.6 28.7 32.7 0.0 19.8 35.8 0.0 26.8
Incr Delay (d2), s/veh 1.2 0.5 0.3 0.0 2.3 2.4 2.7 0.0 0.7 0.4 0.0 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.5 2.4 0.7 0.2 4.1 4.2 3.1 0.0 1.3 0.6 0.0 3.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.6 28.1 11.9 29.2 30.9 31.0 35.4 0.0 20.4 36.3 0.0 28.1
LnGrp LOS C C B C C C D A C D A C
Approach Vol, veh/h 456 480 248 248
Approach Delay, s/veh 28.2 30.9 30.0 29.1
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.3 23.1 16.2 25.7 16.5 23.9 9.9 31.9
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s13.0 25.4 14.5 24.0 13.0 25.4 12.0 * 27
Max Q Clear Time (g_c+I1), s2.5 7.9 9.7 11.9 8.4 12.4 3.6 5.2
Green Ext Time (p_c), s 0.0 2.4 0.1 0.9 0.1 2.9 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 29.6
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
18: Stephens Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 405 100 621 312 30 101 10 121 70 30 10
Future Volume (veh/h) 20 405 100 621 312 30 101 10 121 70 30 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.99 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 21 426 64 654 328 16 106 11 100 74 32 9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 19 394 339 581 291 744 136 13 95 129 49 12
Arrive On Green 0.23 0.23 0.23 0.51 0.51 0.51 0.15 0.15 0.15 0.15 0.15 0.15
Sat Flow, veh/h 83 1685 1451 1142 573 1462 667 92 648 592 334 79
Grp Volume(v), veh/h 447 0 64 982 0 16 217 0 0 115 0 0
Grp Sat Flow(s),veh/h/ln1768 0 1451 1715 0 1462 1406 0 0 1005 0 0
Q Serve(g_s), s 32.7 0.0 5.0 71.2 0.0 0.8 5.4 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 32.7 0.0 5.0 71.2 0.0 0.8 20.6 0.0 0.0 15.2 0.0 0.0
Prop In Lane 0.05 1.00 0.67 1.00 0.49 0.46 0.64 0.08
Lane Grp Cap(c), veh/h 413 0 339 872 0 744 245 0 0 190 0 0
V/C Ratio(X) 1.08 0.00 0.19 1.13 0.00 0.02 0.88 0.00 0.00 0.60 0.00 0.00
Avail Cap(c_a), veh/h 413 0 339 872 0 744 245 0 0 191 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 53.7 0.0 43.0 34.4 0.0 17.1 60.2 0.0 0.0 57.1 0.0 0.0
Incr Delay (d2), s/veh 68.3 0.0 0.3 71.4 0.0 0.0 28.7 0.0 0.0 3.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln22.1 0.0 1.8 45.2 0.0 0.3 9.8 0.0 0.0 4.2 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 121.9 0.0 43.3 105.8 0.0 17.1 88.8 0.0 0.0 60.9 0.0 0.0
LnGrp LOS F A D F A B F A A E A A
Approach Vol, veh/h 511 998 217 115
Approach Delay, s/veh 112.1 104.3 88.8 60.9
Approach LOS F F F E

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 38.1 25.3 76.6 25.3
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 32.7 * 21 71.2 * 21
Max Q Clear Time (g_c+I1), s 34.7 17.2 73.2 22.6
Green Ext Time (p_c), s 0.0 0.1 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 101.9
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC CY Plus Project Phase One Conditions
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 208
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 60 531 90 50 122 50 60 140 40 260 420 70
Future Vol, veh/h 60 531 90 50 122 50 60 140 40 260 420 70
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 61 542 92 51 124 51 61 143 41 265 429 71
Number of Lanes 0 1 0 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 1 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 1
HCM Control Delay 275.4 20.8 23.1 261.5
HCM LOS F C C F

Lane NBLn1 NBLn2 EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 30% 0% 9% 29% 0% 38% 0%
Vol Thru, % 70% 0% 78% 71% 0% 62% 0%
Vol Right, % 0% 100% 13% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 200 40 681 172 50 680 70
LT Vol 60 0 60 50 0 260 0
Through Vol 140 0 531 122 0 420 0
RT Vol 0 40 90 0 50 0 70
Lane Flow Rate 204 41 695 176 51 694 71
Geometry Grp 7 7 6 7 7 7 7
Degree of Util (X) 0.5 0.09 1.532 0.434 0.114 1.558 0.143
Departure Headway (Hd) 11.372 10.461 9.13 11.432 10.532 9.391 8.457
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 320 345 403 318 342 396 426
Service Time 9.072 8.161 7.13 9.132 8.232 7.091 6.157
HCM Lane V/C Ratio 0.637 0.119 1.725 0.553 0.149 1.753 0.167
HCM Control Delay 24.9 14.2 275.4 22.6 14.6 287.1 12.6
HCM Lane LOS C B F C B F B
HCM 95th-tile Q 2.6 0.3 33.1 2.1 0.4 33.4 0.5



HCM 6th AWSC CY Plus Project Phase One Conditions
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh21.2
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 110 325 30 200 0 64 0 70 50 10 220 0
Future Vol, veh/h 110 325 30 200 0 64 0 70 50 10 220 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 116 342 32 211 0 67 0 74 53 11 232 0
Number of Lanes 0 1 1 1 0 1 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 31.1 13.6 11.8 14.8
HCM LOS D B B B

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 0% 25% 0% 100% 0% 4%
Vol Thru, % 58% 75% 0% 0% 0% 96%
Vol Right, % 42% 0% 100% 0% 100% 0%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 120 435 30 200 64 230
LT Vol 0 110 0 200 0 10
Through Vol 70 325 0 0 0 220
RT Vol 50 0 30 0 64 0
Lane Flow Rate 126 458 32 211 67 242
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.235 0.824 0.049 0.42 0.111 0.443
Departure Headway (Hd) 6.699 6.475 5.633 7.175 5.947 6.593
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 534 563 639 501 602 545
Service Time 4.757 4.175 3.333 4.921 3.693 4.643
HCM Lane V/C Ratio 0.236 0.813 0.05 0.421 0.111 0.444
HCM Control Delay 11.8 32.6 8.6 15 9.4 14.8
HCM Lane LOS B D A B A B
HCM 95th-tile Q 0.9 8.3 0.2 2.1 0.4 2.3



HCM 6th TWSC CY Plus Project Phase One Conditions
21: Highgrove Pl & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 54.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 452 134 120 833 10 100 20 265 10 10 30
Future Vol, veh/h 10 452 134 120 833 10 100 20 265 10 10 30
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Free - - None - - Stop - - None
Storage Length - - 100 - - - - - 115 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 476 141 126 877 11 105 21 279 11 11 32

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 888 0 - 476 0 0 1654 1638 476 1644 1633 883
          Stage 1 - - - - - - 498 498 - 1135 1135 -
          Stage 2 - - - - - - 1156 1140 - 509 498 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 763 - 0 1086 - - ~ 78 100 589 80 101 345
          Stage 1 - - 0 - - - 554 544 - 246 277 -
          Stage 2 - - 0 - - - 239 276 - 547 544 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 763 - - 1086 - - ~ 52 76 589 27 76 345
Mov Cap-2 Maneuver - - - - - - ~ 52 76 - 27 76 -
          Stage 1 - - - - - - 543 533 - 241 214 -
          Stage 2 - - - - - - 159 213 - 271 533 -

Approach EB WB NB SB
HCM Control Delay, s 0.2 1.1 246.1 100
HCM LOS F F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBL WBT WBR SBLn1
Capacity (veh/h) 55 589 763 - 1086 - - 85
HCM Lane V/C Ratio 2.297 0.474 0.014 - 0.116 - - 0.619
HCM Control Delay (s) $ 753.1 16.5 9.8 0 8.8 0 - 100
HCM Lane LOS F C A A A A - F
HCM 95th %tile Q(veh) 12.7 2.5 0 - 0.4 - - 2.9

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
22: Iowa Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 212 273 271 143 461 190 240 503 71 90 789 262
Future Volume (veh/h) 212 273 271 143 461 190 240 503 71 90 789 262
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 223 287 131 151 485 59 253 529 66 95 831 249
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 198 572 254 176 425 353 233 1162 144 119 797 239
Arrive On Green 0.12 0.25 0.25 0.11 0.24 0.24 0.15 0.39 0.39 0.07 0.31 0.31
Sat Flow, veh/h 1594 2252 999 1594 1772 1472 1594 3007 374 1594 2533 758
Grp Volume(v), veh/h 223 212 206 151 485 59 253 295 300 95 552 528
Grp Sat Flow(s),veh/h/ln 1594 1683 1569 1594 1772 1472 1594 1683 1697 1594 1683 1608
Q Serve(g_s), s 14.3 12.4 12.9 10.7 27.6 3.7 16.8 15.0 15.1 6.7 36.2 36.2
Cycle Q Clear(g_c), s 14.3 12.4 12.9 10.7 27.6 3.7 16.8 15.0 15.1 6.7 36.2 36.2
Prop In Lane 1.00 0.64 1.00 1.00 1.00 0.22 1.00 0.47
Lane Grp Cap(c), veh/h 198 428 399 176 425 353 233 650 656 119 530 506
V/C Ratio(X) 1.13 0.50 0.52 0.86 1.14 0.17 1.09 0.45 0.46 0.80 1.04 1.04
Avail Cap(c_a), veh/h 198 428 399 208 425 353 233 650 656 195 530 506
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.3 36.6 36.8 50.3 43.7 34.6 49.1 26.3 26.3 52.4 39.4 39.4
Incr Delay (d2), s/veh 101.6 0.9 1.2 25.4 87.9 0.2 84.0 0.5 0.5 4.6 50.5 51.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.2 5.1 5.0 5.4 22.1 1.3 11.9 5.8 5.9 2.8 21.6 20.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 152.0 37.5 38.0 75.7 131.6 34.8 133.1 26.8 26.8 57.0 89.9 91.1
LnGrp LOS F D D E F C F C C E F F
Approach Vol, veh/h 641 695 848 1175
Approach Delay, s/veh 77.5 111.3 58.5 87.8
Approach LOS E F E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 12.8 50.2 17.4 34.6 21.0 42.0 19.0 33.0
Change Period (Y+Rc), s * 4.2 5.8 * 4.7 5.4 * 4.2 5.8 * 4.7 5.4
Max Green Setting (Gmax), s * 14 38.9 * 15 26.9 * 17 36.2 * 14 27.6
Max Q Clear Time (g_c+I1), s 8.7 17.1 12.7 14.9 18.8 38.2 16.3 29.6
Green Ext Time (p_c), s 0.0 3.2 0.1 1.8 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 83.3
HCM 6th LOS F

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC CY Plus Project Phase One Conditions
23: Michigan St & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh12.4
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 54 170 50 40 310 52 40 120 10 44 90 103
Future Vol, veh/h 54 170 50 40 310 52 40 120 10 44 90 103
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 57 179 53 42 326 55 42 126 11 46 95 108
Number of Lanes 0 2 0 0 2 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 11.8 12.9 13.2 11.6
HCM LOS B B B B

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 25% 0% 39% 0% 21% 0% 33% 0%
Vol Thru, % 75% 0% 61% 63% 79% 75% 67% 0%
Vol Right, % 0% 100% 0% 37% 0% 25% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 160 10 139 135 195 207 134 103
LT Vol 40 0 54 0 40 0 44 0
Through Vol 120 0 85 85 155 155 90 0
RT Vol 0 10 0 50 0 52 0 103
Lane Flow Rate 168 11 146 142 205 218 141 108
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.333 0.018 0.276 0.25 0.371 0.377 0.277 0.186
Departure Headway (Hd) 7.123 6.28 6.803 6.342 6.51 6.227 7.059 6.178
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 502 565 525 563 550 575 506 577
Service Time 4.913 4.07 4.589 4.127 4.287 4.003 4.844 3.962
HCM Lane V/C Ratio 0.335 0.019 0.278 0.252 0.373 0.379 0.279 0.187
HCM Control Delay 13.5 9.2 12.2 11.3 13.1 12.8 12.6 10.4
HCM Lane LOS B A B B B B B B
HCM 95th-tile Q 1.4 0.1 1.1 1 1.7 1.7 1.1 0.7



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
24: Mt Vernon Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 51 113 30 111 114 191 534 30 62 440 80
Future Volume (veh/h) 60 51 113 30 111 114 191 534 30 62 440 80
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.95 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 1772 1772 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 63 54 26 32 117 21 201 562 14 65 463 68
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 76 262 117 35 266 46 248 731 609 78 892 130
Arrive On Green 0.04 0.12 0.12 0.02 0.09 0.09 0.16 0.41 0.41 0.05 0.30 0.30
Sat Flow, veh/h 1688 2244 998 1594 2839 494 1594 1772 1477 1688 2939 429
Grp Volume(v), veh/h 63 39 41 32 68 70 201 562 14 65 264 267
Grp Sat Flow(s),veh/h/ln1688 1683 1558 1594 1683 1650 1594 1772 1477 1688 1683 1685
Q Serve(g_s), s 1.8 1.0 1.1 1.0 1.8 1.9 5.9 13.1 0.3 1.8 6.2 6.3
Cycle Q Clear(g_c), s 1.8 1.0 1.1 1.0 1.8 1.9 5.9 13.1 0.3 1.8 6.2 6.3
Prop In Lane 1.00 0.64 1.00 0.30 1.00 1.00 1.00 0.25
Lane Grp Cap(c), veh/h 76 197 182 35 158 154 248 731 609 78 511 511
V/C Ratio(X) 0.83 0.20 0.22 0.93 0.43 0.45 0.81 0.77 0.02 0.83 0.52 0.52
Avail Cap(c_a), veh/h 207 937 867 156 895 877 526 1258 1048 172 811 812
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 22.8 19.2 19.3 23.5 20.6 20.7 19.7 12.2 8.4 22.8 13.9 13.9
Incr Delay (d2), s/veh 8.5 0.5 0.6 28.2 1.9 2.1 2.4 2.5 0.0 8.2 1.2 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 0.4 0.4 0.6 0.7 0.7 1.9 4.1 0.1 0.8 2.0 2.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.3 19.7 19.9 51.7 22.5 22.7 22.1 14.6 8.4 31.0 15.0 15.1
LnGrp LOS C B B D C C C B A C B B
Approach Vol, veh/h 143 170 777 596
Approach Delay, s/veh 24.9 28.1 16.5 16.8
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s5.1 11.0 11.6 20.4 6.3 9.9 6.3 25.7
Change Period (Y+Rc), s 4.1 5.4 4.1 5.8 4.1 5.4 4.1 5.8
Max Green Setting (Gmax), s4.7 26.8 15.9 23.2 5.9 25.6 4.9 34.2
Max Q Clear Time (g_c+I1), s3.0 3.1 7.9 8.3 3.8 3.9 3.8 15.1
Green Ext Time (p_c), s 0.0 0.3 0.2 3.5 0.0 0.6 0.0 4.6

Intersection Summary
HCM 6th Ctrl Delay 18.5
HCM 6th LOS B



HCM 6th TWSC CY Plus Project Phase One Conditions
25: Commerce Way & De Berry St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 40 30 489 60 20 529
Future Vol, veh/h 40 30 489 60 20 529
Conflicting Peds, #/hr 0 0 0 10 10 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 42 32 515 63 21 557

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 878 299 0 0 588 0
          Stage 1 557 - - - - -
          Stage 2 321 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 287 697 - - 983 -
          Stage 1 537 - - - - -
          Stage 2 708 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 278 690 - - 974 -
Mov Cap-2 Maneuver 397 - - - - -
          Stage 1 532 - - - - -
          Stage 2 692 - - - - -

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 485 974 -
HCM Lane V/C Ratio - - 0.152 0.022 -
HCM Control Delay (s) - - 13.7 8.8 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.5 0.1 -



HCM 6th TWSC CY Plus Project Phase One Conditions
26: Commerce Way & Van Buren Street AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 2.9

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 66 129 420 37 59 510
Future Vol, veh/h 66 129 420 37 59 510
Conflicting Peds, #/hr 0 0 0 40 40 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 69 136 442 39 62 537

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 895 281 0 0 521 0
          Stage 1 502 - - - - -
          Stage 2 393 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 280 716 - - 1041 -
          Stage 1 573 - - - - -
          Stage 2 651 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 253 689 - - 1001 -
Mov Cap-2 Maneuver 379 - - - - -
          Stage 1 551 - - - - -
          Stage 2 611 - - - - -

Approach WB NB SB
HCM Control Delay, s 15.7 0 0.9
HCM LOS C

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 540 1001 -
HCM Lane V/C Ratio - - 0.38 0.062 -
HCM Control Delay (s) - - 15.7 8.8 -
HCM Lane LOS - - C A -
HCM 95th %tile Q(veh) - - 1.8 0.2 -



HCM Signalized Intersection Capacity Analysis CY Plus Project Phase One Conditions
1: S La Cadena Dr & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 490 508 1070 360 436 1300
Future Volume (vph) 490 508 1070 360 436 1300
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 516 535 1126 379 459 1368
RTOR Reduction (vph) 0 100 0 253 0 0
Lane Group Flow (vph) 516 435 1126 126 459 1368
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 38.0 38.0 40.0 40.0 30.0 74.0
Effective Green, g (s) 38.0 38.0 40.0 40.0 30.0 74.0
Actuated g/C Ratio 0.32 0.32 0.33 0.33 0.25 0.62
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 501 475 1117 500 395 2067
v/s Ratio Prot c0.33 c0.34 c0.29 0.41
v/s Ratio Perm 0.29 0.08
v/c Ratio 1.03 0.92 1.01 0.25 1.16 0.66
Uniform Delay, d1 41.0 39.5 40.0 29.1 45.0 14.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 22.3 28.9 0.6 97.4 1.1
Delay (s) 89.1 61.8 68.9 29.7 142.4 16.0
Level of Service F E E C F B
Approach Delay (s) 75.2 59.0 47.7
Approach LOS E E D

Intersection Summary
HCM 2000 Control Delay 58.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 98.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



MOVEMENT SUMMARY
Site: 2 [Cumulative Year PM Peak Hour - Plus Project Phase 

One Conditions (Site Folder: Grand Terrace Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 30 2.0 32 2.0 0.345 17.9 LOS C 1.2 31.2 0.82 0.89 1.07 28.8
8 T1 20 2.0 21 2.0 0.345 17.9 LOS C 1.2 31.2 0.82 0.89 1.07 28.7
18 R2 60 2.0 63 2.0 0.345 17.9 LOS C 1.2 31.2 0.82 0.89 1.07 28.0
Approach 110 2.0 116 2.0 0.345 17.9 LOS C 1.2 31.2 0.82 0.89 1.07 28.4

East: Barton Rd

1 L2 40 2.0 42 2.0 0.564 10.0 LOS B 4.1 103.1 0.59 0.46 0.61 32.7
6 T1 718 2.0 756 2.0 0.564 10.1 LOS B 4.1 103.1 0.58 0.46 0.60 32.4
16 R2 446 2.0 469 2.0 0.564 10.2 LOS B 3.9 99.6 0.57 0.45 0.59 31.5
Approach 1204 2.0 1267 2.0 0.564 10.1 LOS B 4.1 103.1 0.58 0.45 0.60 32.1

North: I-215 SB Ramps

7 L2 700 2.0 737 2.0 1.134 100.6 LOS F 46.0 1168.9 1.00 3.06 7.52 14.0
4 T1 30 2.0 32 2.0 1.134 100.6 LOS F 46.0 1168.9 1.00 3.06 7.52 14.0
14 R2 240 2.0 253 2.0 0.416 12.2 LOS B 2.0 51.5 0.70 0.78 0.95 30.6
Approach 970 2.0 1021 2.0 1.134 78.7 LOS F 46.0 1168.9 0.93 2.49 5.90 16.0

West: Barton Rd

5 L2 170 2.0 179 2.0 0.717 20.4 LOS C 7.0 177.7 0.85 1.14 1.74 27.9
2 T1 766 2.0 806 2.0 0.717 20.4 LOS C 7.0 177.7 0.85 1.14 1.74 28.2
12 R2 30 2.0 32 2.0 0.717 20.4 LOS C 7.0 177.7 0.85 1.14 1.74 27.7
Approach 966 2.0 1017 2.0 0.717 20.4 LOS C 7.0 177.7 0.85 1.14 1.74 28.1

All 
Vehicles

3250 2.0 3421 2.0 1.134 33.9 LOS D 46.0 1168.9 0.77 1.28 2.53 23.8

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: FEHR AND PEERS | Licence: PLUS / Enterprise | Processed: Tuesday, May 31, 2022 3:33:56 PM
Project: \\FpOC03.fpainc.local\Data_OC\Projects\OC18\0551 Grand Terrace Specific Plan\2022 Updated Study\Analysis\SIDRA\Intersection 2 
Analysis.sip9



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
3: I-215 NB Off/I-215 NB On & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 260 1266 0 0 1064 381 140 0 622 0 0 0
Future Volume (veh/h) 260 1266 0 0 1064 381 140 0 622 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 271 1319 0 0 1108 219 146 0 530
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 305 2083 0 0 1267 561 380 0 709
Arrive On Green 0.18 0.62 0.00 0.00 0.38 0.38 0.24 0.00 0.24
Sat Flow, veh/h 1688 3455 0 0 3455 1492 1594 0 2972
Grp Volume(v), veh/h 271 1319 0 0 1108 219 146 0 530
Grp Sat Flow(s),veh/h/ln 1688 1683 0 0 1683 1492 1594 0 1486
Q Serve(g_s), s 12.7 20.0 0.0 0.0 24.9 8.7 6.2 0.0 13.4
Cycle Q Clear(g_c), s 12.7 20.0 0.0 0.0 24.9 8.7 6.2 0.0 13.4
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 305 2083 0 0 1267 561 380 0 709
V/C Ratio(X) 0.89 0.63 0.00 0.00 0.87 0.39 0.38 0.00 0.75
Avail Cap(c_a), veh/h 311 2210 0 0 1382 612 784 0 1461
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 32.5 9.7 0.0 0.0 23.6 18.6 26.0 0.0 28.7
Incr Delay (d2), s/veh 24.0 0.5 0.0 0.0 6.0 0.3 0.6 0.0 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.0 6.1 0.0 0.0 10.1 2.9 2.4 0.0 4.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 56.5 10.2 0.0 0.0 29.6 18.9 26.6 0.0 30.3
LnGrp LOS E B A A C B C A C
Approach Vol, veh/h 1590 1327 676
Approach Delay, s/veh 18.1 27.8 29.5
Approach LOS B C C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 56.1 19.7 36.4 25.2
Change Period (Y+Rc), s 5.8 5.0 5.8 5.8
Max Green Setting (Gmax), s 53.4 15.0 33.4 40.0
Max Q Clear Time (g_c+I1), s 22.0 14.7 26.9 15.4
Green Ext Time (p_c), s 9.8 0.0 3.7 2.8

Intersection Summary
HCM 6th Ctrl Delay 23.8
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 70 1250 588 451 830 30 455 44 373 20 37 30
Future Volume (veh/h) 70 1250 588 451 830 30 455 44 373 20 37 30
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.98 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 74 1316 473 475 874 32 479 107 87 21 39 13
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 93 1384 615 385 1932 71 556 338 280 35 59 20
Arrive On Green 0.06 0.41 0.41 0.23 0.58 0.58 0.16 0.19 0.19 0.02 0.05 0.05
Sat Flow, veh/h 1688 3367 1496 1688 3309 121 3375 1772 1469 1688 1252 417
Grp Volume(v), veh/h 74 1316 473 475 445 461 479 107 87 21 0 52
Grp Sat Flow(s),veh/h/ln1688 1683 1496 1688 1683 1746 1688 1772 1469 1688 0 1670
Q Serve(g_s), s 5.3 46.1 33.2 27.8 18.2 18.2 16.9 6.3 6.2 1.5 0.0 3.7
Cycle Q Clear(g_c), s 5.3 46.1 33.2 27.8 18.2 18.2 16.9 6.3 6.2 1.5 0.0 3.7
Prop In Lane 1.00 1.00 1.00 0.07 1.00 1.00 1.00 0.25
Lane Grp Cap(c), veh/h 93 1384 615 385 983 1020 556 338 280 35 0 79
V/C Ratio(X) 0.79 0.95 0.77 1.24 0.45 0.45 0.86 0.32 0.31 0.60 0.00 0.66
Avail Cap(c_a), veh/h 185 1410 627 385 983 1020 1018 654 542 108 0 219
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 56.9 34.7 30.9 47.1 14.4 14.4 49.6 42.5 42.4 59.2 0.0 57.2
Incr Delay (d2), s/veh 10.7 13.6 5.1 126.4 0.1 0.1 3.1 0.2 0.2 11.4 0.0 3.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.5 20.6 12.7 24.9 6.5 6.8 7.3 2.8 2.3 0.8 0.0 1.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 67.7 48.4 36.0 173.5 14.5 14.5 52.7 42.7 42.7 70.6 0.0 60.7
LnGrp LOS E D D F B B D D D E A E
Approach Vol, veh/h 1863 1381 673 73
Approach Delay, s/veh 46.0 69.2 49.8 63.5
Approach LOS D E D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s32.0 55.1 24.3 10.6 10.9 76.1 6.7 28.2
Change Period (Y+Rc), s* 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s* 28 51.1 * 37 16.0 * 13 65.6 * 7.8 45.0
Max Q Clear Time (g_c+I1), s29.8 48.1 18.9 5.7 7.3 20.2 3.5 8.3
Green Ext Time (p_c), s 0.0 2.1 1.2 0.1 0.0 3.6 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 55.0
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
5: Mt Vernon Ave & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 216 906 310 413 800 70 260 382 402 60 173 280
Future Volume (veh/h) 216 906 310 413 800 70 260 382 402 60 173 280
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1575 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 220 924 280 421 816 65 265 390 202 61 177 51
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 245 962 290 416 1163 93 228 488 249 75 340 94
Arrive On Green 0.15 0.38 0.38 0.14 0.37 0.37 0.14 0.23 0.23 0.05 0.13 0.13
Sat Flow, veh/h 1594 2532 765 2910 3153 251 1594 2140 1092 1594 2567 711
Grp Volume(v), veh/h 220 613 591 421 436 445 265 305 287 61 114 114
Grp Sat Flow(s),veh/h/ln1594 1683 1614 1455 1683 1721 1594 1683 1549 1594 1683 1595
Q Serve(g_s), s 12.3 32.3 32.6 13.0 20.1 20.1 13.0 15.6 16.0 3.5 5.7 6.1
Cycle Q Clear(g_c), s 12.3 32.3 32.6 13.0 20.1 20.1 13.0 15.6 16.0 3.5 5.7 6.1
Prop In Lane 1.00 0.47 1.00 0.15 1.00 0.70 1.00 0.45
Lane Grp Cap(c), veh/h 245 639 613 416 621 635 228 384 353 75 223 211
V/C Ratio(X) 0.90 0.96 0.96 1.01 0.70 0.70 1.16 0.80 0.81 0.81 0.51 0.54
Avail Cap(c_a), veh/h 245 639 613 416 621 635 228 446 410 123 335 317
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.29 0.29 0.29 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 37.8 27.5 27.6 39.0 24.5 24.5 39.0 33.1 33.3 43.0 36.7 36.9
Incr Delay (d2), s/veh 12.0 11.7 12.8 47.4 6.5 6.4 111.0 10.0 11.9 7.6 3.1 3.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.4 14.0 13.7 7.3 8.8 9.0 11.9 7.1 6.9 1.5 2.5 2.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 49.8 39.2 40.4 86.4 31.0 30.8 150.0 43.1 45.2 50.6 39.8 40.6
LnGrp LOS D D D F C C F D D D D D
Approach Vol, veh/h 1424 1302 857 289
Approach Delay, s/veh 41.3 48.8 76.9 42.4
Approach LOS D D E D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.3 25.6 18.0 39.1 17.0 16.9 17.0 40.1
Change Period (Y+Rc), s 4.0 4.9 4.0 5.5 4.0 4.9 4.0 5.5
Max Green Setting (Gmax), s7.0 24.1 14.0 27.5 13.0 18.1 13.0 28.5
Max Q Clear Time (g_c+I1), s5.5 18.0 14.3 22.1 15.0 8.1 15.0 34.6
Green Ext Time (p_c), s 0.0 2.6 0.0 3.4 0.0 1.2 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 51.8
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC CY Plus Project Phase One Conditions
6: Michigan St & Commerce Way/Commerce Way/Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh33.3
Intersection LOS D

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 656 30 422 694 30 166
Future Vol, veh/h 656 30 422 694 30 166
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 691 32 444 731 32 175
Number of Lanes 2 0 1 2 1 2

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 3 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 3 2
Conflicting Approach RightNB WB
Conflicting Lanes Right 3 0 3
HCM Control Delay 49.3 27.3 11.4
HCM LOS E D B

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2WBLn1WBLn2WBLn3
Vol Left, % 100% 0% 0% 0% 0% 100% 20% 0%
Vol Thru, % 0% 0% 0% 100% 88% 0% 80% 100%
Vol Right, % 0% 100% 100% 0% 12% 0% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 30 83 83 437 249 363 290 463
LT Vol 30 0 0 0 0 363 59 0
Through Vol 0 0 0 437 219 0 231 463
RT Vol 0 83 83 0 30 0 0 0
Lane Flow Rate 32 87 87 460 262 382 306 487
Geometry Grp 7 7 7 8 8 8 8 8
Degree of Util (X) 0.08 0.192 0.148 0.987 0.555 0.825 0.625 0.744
Departure Headway (Hd) 9.127 7.893 6.112 7.715 7.629 7.77 7.365 5.5
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 393 454 586 470 474 466 492 657
Service Time 6.874 5.641 3.858 5.463 5.377 5.511 5.106 3.24
HCM Lane V/C Ratio 0.081 0.192 0.148 0.979 0.553 0.82 0.622 0.741
HCM Control Delay 12.7 12.5 9.9 66.3 19.5 37.8 21.7 22.6
HCM Lane LOS B B A F C E C C
HCM 95th-tile Q 0.3 0.7 0.5 12.7 3.3 7.9 4.2 6.6



HCM 6th AWSC CY Plus Project Phase One Conditions
7: Michigan St & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh15.7
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 40 20 20 30 100 40 166 40 120 312 30
Future Vol, veh/h 10 40 20 20 30 100 40 166 40 120 312 30
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 10 42 21 21 31 104 42 173 42 125 325 31
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 10.1 10.1 11.4 20.7
HCM LOS B B B C

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 19% 0% 20% 0% 40% 0% 28% 0%
Vol Thru, % 81% 0% 80% 0% 60% 0% 72% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 206 40 50 20 50 100 432 30
LT Vol 40 0 10 0 20 0 120 0
Through Vol 166 0 40 0 30 0 312 0
RT Vol 0 40 0 20 0 100 0 30
Lane Flow Rate 215 42 52 21 52 104 450 31
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.355 0.06 0.101 0.036 0.1 0.173 0.715 0.042
Departure Headway (Hd) 5.954 5.147 6.953 6.138 6.883 5.967 5.723 4.877
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 603 695 515 582 520 600 630 733
Service Time 3.696 2.888 4.708 3.892 4.632 3.716 3.458 2.611
HCM Lane V/C Ratio 0.357 0.06 0.101 0.036 0.1 0.173 0.714 0.042
HCM Control Delay 12 8.2 10.5 9.1 10.4 10 21.6 7.8
HCM Lane LOS B A B A B A C A
HCM 95th-tile Q 1.6 0.2 0.3 0.1 0.3 0.6 5.9 0.1



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
8: Mt Vernon Ave & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 100 30 10 30 10 70 20 893 50 80 735 70
Future Volume (veh/h) 100 30 10 30 10 70 20 893 50 80 735 70
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 0.97 0.98 0.97 1.00 0.97 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 104 31 3 31 10 13 21 930 49 83 766 67
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 385 280 27 377 121 158 378 1354 71 366 1421 124
Arrive On Green 0.18 0.18 0.18 0.18 0.18 0.18 0.02 0.42 0.42 0.06 0.46 0.46
Sat Flow, veh/h 1290 1585 153 1278 686 892 1594 3248 171 1594 3121 273
Grp Volume(v), veh/h 104 0 34 31 0 23 21 482 497 83 413 420
Grp Sat Flow(s),veh/h/ln1290 0 1739 1278 0 1578 1594 1683 1735 1594 1683 1711
Q Serve(g_s), s 3.1 0.0 0.7 0.9 0.0 0.5 0.3 9.8 9.8 1.2 7.4 7.4
Cycle Q Clear(g_c), s 3.6 0.0 0.7 1.6 0.0 0.5 0.3 9.8 9.8 1.2 7.4 7.4
Prop In Lane 1.00 0.09 1.00 0.57 1.00 0.10 1.00 0.16
Lane Grp Cap(c), veh/h 385 0 307 377 0 279 378 702 724 366 767 779
V/C Ratio(X) 0.27 0.00 0.11 0.08 0.00 0.08 0.06 0.69 0.69 0.23 0.54 0.54
Avail Cap(c_a), veh/h 929 0 1040 916 0 944 497 862 889 428 866 880
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.9 0.0 14.4 15.1 0.0 14.4 7.1 10.0 10.0 7.4 8.2 8.2
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.0 0.0 2.2 2.1 0.1 0.8 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 0.0 0.2 0.2 0.0 0.2 0.1 2.7 2.8 0.2 1.8 1.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.0 0.0 14.5 15.1 0.0 14.4 7.1 12.1 12.0 7.5 9.0 9.0
LnGrp LOS B A B B A B A B B A A A
Approach Vol, veh/h 138 54 1000 916
Approach Delay, s/veh 15.6 14.8 12.0 8.9
Approach LOS B B B A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s7.0 22.4 12.4 5.4 24.0 12.4
Change Period (Y+Rc), s 4.5 5.0 5.0 4.5 5.0 5.0
Max Green Setting (Gmax), s4.1 21.4 25.0 4.0 21.5 25.0
Max Q Clear Time (g_c+I1), s3.2 11.8 5.6 2.3 9.4 3.6
Green Ext Time (p_c), s 0.0 5.2 0.2 0.0 5.2 0.1

Intersection Summary
HCM 6th Ctrl Delay 11.0
HCM 6th LOS B



HCM 6th AWSC CY Plus Project Phase One Conditions
9: Michigan St & Van Buren St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh10.7
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 76 22 33 20 31 30 40 120 90 60 230 52
Future Vol, veh/h 76 22 33 20 31 30 40 120 90 60 230 52
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 77 22 33 20 31 30 40 121 91 61 232 53
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.9 9.2 10.2 11.8
HCM LOS A A B B

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 16% 58% 25% 18%
Vol Thru, % 48% 17% 38% 67%
Vol Right, % 36% 25% 37% 15%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 250 131 81 342
LT Vol 40 76 20 60
Through Vol 120 22 31 230
RT Vol 90 33 30 52
Lane Flow Rate 253 132 82 345
Geometry Grp 1 1 1 1
Degree of Util (X) 0.332 0.202 0.124 0.455
Departure Headway (Hd) 4.729 5.497 5.459 4.743
Convergence, Y/N Yes Yes Yes Yes
Cap 750 656 660 750
Service Time 2.825 3.501 3.464 2.831
HCM Lane V/C Ratio 0.337 0.201 0.124 0.46
HCM Control Delay 10.2 9.9 9.2 11.8
HCM Lane LOS B A A B
HCM 95th-tile Q 1.5 0.8 0.4 2.4



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
10: S Iowa Ave & I-215 SB Off Ramp PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 430 670 0 800 570 0
Future Volume (veh/h) 430 670 0 800 570 0
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 0 1772 1772 0
Adj Flow Rate, veh/h 453 582 0 842 600 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 2 2 0
Cap, veh/h 571 538 0 797 797 0
Arrive On Green 0.36 0.36 0.00 0.45 0.45 0.00
Sat Flow, veh/h 1594 1502 0 1772 1772 0
Grp Volume(v), veh/h 453 582 0 842 600 0
Grp Sat Flow(s),veh/h/ln1594 1502 0 1772 1772 0
Q Serve(g_s), s 15.3 21.5 0.0 27.0 16.9 0.0
Cycle Q Clear(g_c), s 15.3 21.5 0.0 27.0 16.9 0.0
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 571 538 0 797 797 0
V/C Ratio(X) 0.79 1.08 0.00 1.06 0.75 0.00
Avail Cap(c_a), veh/h 571 538 0 797 797 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.09 1.00 0.00
Uniform Delay (d), s/veh 17.3 19.3 0.0 16.5 13.7 0.0
Incr Delay (d2), s/veh 8.6 62.7 0.0 28.6 6.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.3 15.9 0.0 14.8 6.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.9 81.9 0.0 45.1 20.2 0.0
LnGrp LOS C F A F C A
Approach Vol, veh/h 1035 842 600
Approach Delay, s/veh 57.4 45.1 20.2
Approach LOS E D C

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 33.0 27.0 33.0
Change Period (Y+Rc), s 6.0 5.5 6.0
Max Green Setting (Gmax), s 27.0 21.5 27.0
Max Q Clear Time (g_c+I1), s 29.0 23.5 18.9
Green Ext Time (p_c), s 0.0 0.0 1.6

Intersection Summary
HCM 6th Ctrl Delay 44.2
HCM 6th LOS D



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
11: S Iowa Ave & I-215 NB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 390 772 64 410 190 1050
Future Volume (veh/h) 390 772 64 410 190 1050
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 411 813 67 64 200 532
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 376 797 95 91 558 526
Arrive On Green 0.24 0.45 0.11 0.11 0.35 0.35
Sat Flow, veh/h 1594 1772 833 796 1594 1502
Grp Volume(v), veh/h 411 813 0 131 200 532
Grp Sat Flow(s),veh/h/ln1594 1772 0 1629 1594 1502
Q Serve(g_s), s 14.1 27.0 0.0 4.6 5.6 21.0
Cycle Q Clear(g_c), s 14.1 27.0 0.0 4.6 5.6 21.0
Prop In Lane 1.00 0.49 1.00 1.00
Lane Grp Cap(c), veh/h 376 797 0 186 558 526
V/C Ratio(X) 1.09 1.02 0.00 0.70 0.36 1.01
Avail Cap(c_a), veh/h 376 797 0 271 558 526
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.26 0.26
Uniform Delay (d), s/veh 22.9 16.5 0.0 25.6 14.5 19.5
Incr Delay (d2), s/veh 74.0 36.9 0.0 5.8 0.5 23.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln12.2 16.3 0.0 2.0 1.8 17.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 96.9 53.4 0.0 31.4 15.0 42.6
LnGrp LOS F F A C B F
Approach Vol, veh/h 1224 131 732
Approach Delay, s/veh 68.0 31.4 35.0
Approach LOS E C D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 33.0 27.0 20.1 12.9
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 27.0 21.0 11.0 10.0
Max Q Clear Time (g_c+I1), s 29.0 23.0 16.1 6.6
Green Ext Time (p_c), s 0.0 0.0 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 54.1
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC CY Plus Project Phase One Conditions
12: Michigan St & Pico St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh10.1
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 20 10 30 50 40 30 170 80 70 123 80
Future Vol, veh/h 20 20 10 30 50 40 30 170 80 70 123 80
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 21 21 11 32 53 42 32 179 84 74 129 84
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9 9.4 10.4 10.4
HCM LOS A A B B

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 11% 40% 25% 26%
Vol Thru, % 61% 40% 42% 45%
Vol Right, % 29% 20% 33% 29%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 280 50 120 273
LT Vol 30 20 30 70
Through Vol 170 20 50 123
RT Vol 80 10 40 80
Lane Flow Rate 295 53 126 287
Geometry Grp 1 1 1 1
Degree of Util (X) 0.375 0.079 0.181 0.368
Departure Headway (Hd) 4.579 5.397 5.165 4.611
Convergence, Y/N Yes Yes Yes Yes
Cap 781 657 688 776
Service Time 2.636 3.488 3.245 2.668
HCM Lane V/C Ratio 0.378 0.081 0.183 0.37
HCM Control Delay 10.4 9 9.4 10.4
HCM Lane LOS B A A B
HCM 95th-tile Q 1.7 0.3 0.7 1.7



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
13: Iowa Ave & Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 471 230 802 558 224 910
Future Volume (veh/h) 471 230 802 558 224 910
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 496 242 844 0 236 958
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 460 433 838 215 1138
Arrive On Green 0.29 0.29 0.47 0.00 0.13 0.64
Sat Flow, veh/h 1594 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 496 242 844 0 236 958
Grp Sat Flow(s),veh/h/ln1594 1502 1772 1502 1594 1772
Q Serve(g_s), s 37.5 17.8 61.5 0.0 17.5 54.7
Cycle Q Clear(g_c), s 37.5 17.8 61.5 0.0 17.5 54.7
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 460 433 838 215 1138
V/C Ratio(X) 1.08 0.56 1.01 1.10 0.84
Avail Cap(c_a), veh/h 460 433 838 215 1138
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 46.3 39.2 34.3 0.0 56.3 18.1
Incr Delay (d2), s/veh 64.8 1.6 32.8 0.0 90.8 6.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln22.7 6.6 32.2 0.0 12.3 21.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 111.1 40.8 67.0 0.0 147.0 24.5
LnGrp LOS F D F F C
Approach Vol, veh/h 738 844 A 1194
Approach Delay, s/veh 88.0 67.0 48.7
Approach LOS F E D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s22.0 66.0 88.0 42.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s17.5 61.5 83.5 37.5
Max Q Clear Time (g_c+I1), s19.5 63.5 56.7 39.5
Green Ext Time (p_c), s 0.0 0.0 14.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 64.7
HCM 6th LOS E

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
14: W Main St & Commerce Way PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 550 313 210 161 138 420
Future Volume (veh/h) 550 313 210 161 138 420
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.94 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 573 326 219 43 160 161
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 704 1931 745 143 432 384
Arrive On Green 0.23 0.57 0.27 0.27 0.26 0.26
Sat Flow, veh/h 3092 3455 2875 534 1688 1502
Grp Volume(v), veh/h 573 326 130 132 160 161
Grp Sat Flow(s),veh/h/ln1546 1683 1683 1636 1688 1502
Q Serve(g_s), s 10.3 2.7 3.6 3.8 4.6 5.2
Cycle Q Clear(g_c), s 10.3 2.7 3.6 3.8 4.6 5.2
Prop In Lane 1.00 0.33 1.00 1.00
Lane Grp Cap(c), veh/h 704 1931 450 438 432 384
V/C Ratio(X) 0.81 0.17 0.29 0.30 0.37 0.42
Avail Cap(c_a), veh/h 918 2699 718 698 518 461
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.5 5.9 17.0 17.1 17.9 18.2
Incr Delay (d2), s/veh 4.4 0.0 0.4 0.4 0.5 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.7 0.7 1.3 1.3 1.6 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.8 5.9 17.4 17.5 18.5 18.9
LnGrp LOS C A B B B B
Approach Vol, veh/h 899 262 321
Approach Delay, s/veh 18.6 17.4 18.7
Approach LOS B B B

Timer - Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 39.0 19.6 18.0 21.1
Change Period (Y+Rc), s 5.4 4.6 4.6 5.4
Max Green Setting (Gmax), s 47.0 18.0 17.4 25.0
Max Q Clear Time (g_c+I1), s 4.7 7.2 12.3 5.8
Green Ext Time (p_c), s 2.1 0.7 1.1 1.3

Intersection Summary
HCM 6th Ctrl Delay 18.4
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th TWSC CY Plus Project Phase One Conditions
15: Sanrive Ave/Titan Way & W Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 6.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 112 299 40 30 238 140 60 0 10 80 20 73
Future Vol, veh/h 112 299 40 30 238 140 60 0 10 80 20 73
Conflicting Peds, #/hr 20 0 20 20 0 20 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 120 - - 125 - 95 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 118 315 42 32 251 147 63 0 11 84 21 77

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 418 0 0 377 0 0 792 1074 199 729 948 146
          Stage 1 - - - - - - 592 592 - 335 335 -
          Stage 2 - - - - - - 200 482 - 394 613 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1138 - - 1178 - - 280 218 809 311 259 875
          Stage 1 - - - - - - 460 492 - 653 641 -
          Stage 2 - - - - - - 783 552 - 602 481 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1116 - - 1156 - - 209 182 794 271 217 858
Mov Cap-2 Maneuver - - - - - - 209 182 - 271 217 -
          Stage 1 - - - - - - 403 431 - 573 612 -
          Stage 2 - - - - - - 669 527 - 531 422 -

Approach EB WB NB SB
HCM Control Delay, s 2.1 0.6 27.3 24.2
HCM LOS D C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 234 1116 - - 1156 - - 366
HCM Lane V/C Ratio 0.315 0.106 - - 0.027 - - 0.498
HCM Control Delay (s) 27.3 8.6 - - 8.2 - - 24.2
HCM Lane LOS D A - - A - - C
HCM 95th %tile Q(veh) 1.3 0.4 - - 0.1 - - 2.7



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
16: W Main St & HS Driveway PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 30 359 348 20 10 10
Future Volume (veh/h) 30 359 348 20 10 10
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 32 378 366 7 11 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 138 1614 1035 447 498 469
Arrive On Green 0.09 0.48 0.31 0.31 0.31 0.31
Sat Flow, veh/h 1594 3455 3455 1453 1594 1502
Grp Volume(v), veh/h 32 378 366 7 11 5
Grp Sat Flow(s),veh/h/ln 1594 1683 1683 1453 1594 1502
Q Serve(g_s), s 0.9 3.2 4.1 0.2 0.2 0.1
Cycle Q Clear(g_c), s 0.9 3.2 4.1 0.2 0.2 0.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 138 1614 1035 447 498 469
V/C Ratio(X) 0.23 0.23 0.35 0.02 0.02 0.01
Avail Cap(c_a), veh/h 428 2804 1612 696 830 782
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 20.4 7.3 12.9 11.6 11.4 11.4
Incr Delay (d2), s/veh 0.3 0.1 0.2 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.9 1.2 0.0 0.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.8 7.4 13.1 11.6 11.5 11.4
LnGrp LOS C A B B B B
Approach Vol, veh/h 410 373 16
Approach Delay, s/veh 8.4 13.1 11.4
Approach LOS A B B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 28.4 19.6 8.3 20.2
Change Period (Y+Rc), s 5.4 4.6 4.1 5.4
Max Green Setting (Gmax), s 40.0 25.0 12.9 23.0
Max Q Clear Time (g_c+I1), s 5.2 2.2 2.9 6.1
Green Ext Time (p_c), s 2.7 0.0 0.0 2.0

Intersection Summary
HCM 6th Ctrl Delay 10.7
HCM 6th LOS B



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
17: Michigan St & W Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 136 165 161 30 235 30 73 135 80 30 101 102
Future Volume (veh/h) 136 165 161 30 235 30 73 135 80 30 101 102
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.95 1.00 0.93 1.00 0.97 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 143 174 56 32 247 21 77 142 65 32 106 69
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 254 687 291 255 639 54 216 369 169 123 265 173
Arrive On Green 0.16 0.20 0.20 0.16 0.20 0.20 0.14 0.32 0.32 0.08 0.27 0.27
Sat Flow, veh/h 1594 3367 1428 1594 3122 262 1594 1138 521 1594 986 642
Grp Volume(v), veh/h 143 174 56 32 132 136 77 0 207 32 0 175
Grp Sat Flow(s),veh/h/ln1594 1683 1428 1594 1683 1701 1594 0 1658 1594 0 1628
Q Serve(g_s), s 6.5 3.4 1.7 1.3 5.3 5.4 3.4 0.0 7.5 1.5 0.0 6.9
Cycle Q Clear(g_c), s 6.5 3.4 1.7 1.3 5.3 5.4 3.4 0.0 7.5 1.5 0.0 6.9
Prop In Lane 1.00 1.00 1.00 0.15 1.00 0.31 1.00 0.39
Lane Grp Cap(c), veh/h 254 687 291 255 344 348 216 0 538 123 0 438
V/C Ratio(X) 0.56 0.25 0.19 0.13 0.38 0.39 0.36 0.00 0.38 0.26 0.00 0.40
Avail Cap(c_a), veh/h 305 1162 493 266 540 545 266 0 538 245 0 501
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 30.3 26.0 12.1 28.1 26.8 26.8 30.6 0.0 20.3 33.9 0.0 23.4
Incr Delay (d2), s/veh 0.7 0.3 0.5 0.1 1.0 1.0 0.4 0.0 2.1 0.4 0.0 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.5 1.3 0.9 0.5 2.1 2.2 1.3 0.0 3.1 0.6 0.0 2.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.0 26.3 12.6 28.2 27.8 27.8 31.0 0.0 22.4 34.3 0.0 23.9
LnGrp LOS C C B C C C C A C C A C
Approach Vol, veh/h 373 300 284 207
Approach Delay, s/veh 26.0 27.8 24.7 25.5
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.6 21.3 14.0 26.1 16.5 21.3 9.7 30.4
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s13.0 26.9 13.0 24.0 14.9 25.0 12.0 * 25
Max Q Clear Time (g_c+I1), s3.3 5.4 5.4 8.9 8.5 7.4 3.5 9.5
Green Ext Time (p_c), s 0.0 1.7 0.0 0.8 0.1 1.8 0.0 1.1

Intersection Summary
HCM 6th Ctrl Delay 26.1
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
18: Stephens Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 563 160 445 348 60 140 10 161 20 10 20
Future Volume (veh/h) 30 563 160 445 348 60 140 10 161 20 10 20
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.99 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 31 586 94 464 362 17 146 10 117 21 10 5
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 26 498 432 384 300 579 187 11 117 153 67 28
Arrive On Green 0.30 0.30 0.30 0.40 0.40 0.40 0.19 0.19 0.19 0.19 0.19 0.19
Sat Flow, veh/h 89 1679 1455 968 755 1460 775 57 624 584 356 152
Grp Volume(v), veh/h 617 0 94 826 0 17 273 0 0 36 0 0
Grp Sat Flow(s),veh/h/ln1767 0 1455 1724 0 1460 1456 0 0 1092 0 0
Q Serve(g_s), s 38.6 0.0 6.3 51.6 0.0 0.9 21.3 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 38.6 0.0 6.3 51.6 0.0 0.9 24.3 0.0 0.0 3.0 0.0 0.0
Prop In Lane 0.05 1.00 0.56 1.00 0.53 0.43 0.58 0.14
Lane Grp Cap(c), veh/h 525 0 432 684 0 579 315 0 0 248 0 0
V/C Ratio(X) 1.18 0.00 0.22 1.21 0.00 0.03 0.87 0.00 0.00 0.15 0.00 0.00
Avail Cap(c_a), veh/h 525 0 432 684 0 579 315 0 0 249 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 45.7 0.0 34.3 39.2 0.0 23.9 52.6 0.0 0.0 44.1 0.0 0.0
Incr Delay (d2), s/veh 97.6 0.0 0.2 106.7 0.0 0.0 20.9 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln30.7 0.0 2.2 41.2 0.0 0.3 10.8 0.0 0.0 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 143.3 0.0 34.6 145.9 0.0 23.9 73.6 0.0 0.0 44.2 0.0 0.0
LnGrp LOS F A C F A C E A A D A A
Approach Vol, veh/h 711 843 273 36
Approach Delay, s/veh 129.0 143.5 73.6 44.2
Approach LOS F F E D

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 44.0 29.0 57.0 29.0
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 38.6 * 24 51.6 * 24
Max Q Clear Time (g_c+I1), s 40.6 5.0 53.6 26.3
Green Ext Time (p_c), s 0.0 0.1 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 125.8
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC CY Plus Project Phase One Conditions
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh209.1
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 120 415 80 70 171 40 30 420 10 200 300 70
Future Vol, veh/h 120 415 80 70 171 40 30 420 10 200 300 70
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 126 437 84 74 180 42 32 442 11 211 316 74
Number of Lanes 0 1 0 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 1 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 1
HCM Control Delay 350.3 37.3 149.9 189.2
HCM LOS F E F F

Lane NBLn1 NBLn2 EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 7% 0% 20% 29% 0% 40% 0%
Vol Thru, % 93% 0% 67% 71% 0% 60% 0%
Vol Right, % 0% 100% 13% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 450 10 615 241 40 500 70
LT Vol 30 0 120 70 0 200 0
Through Vol 420 0 415 171 0 300 0
RT Vol 0 10 80 0 40 0 70
Lane Flow Rate 474 11 647 254 42 526 74
Geometry Grp 7 7 6 7 7 7 7
Degree of Util (X) 1.205 0.025 1.693 0.695 0.106 1.362 0.172
Departure Headway (Hd) 11.776 10.988 10.857 13.021 12.113 11.748 10.783
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 313 328 343 279 298 316 335
Service Time 9.476 8.688 8.857 10.721 9.813 9.448 8.483
HCM Lane V/C Ratio 1.514 0.034 1.886 0.91 0.141 1.665 0.221
HCM Control Delay 152.9 14 350.3 40.8 16.2 213.5 15.7
HCM Lane LOS F B F E C F C
HCM 95th-tile Q 16.3 0.1 34.8 4.7 0.4 21.2 0.6



HCM 6th AWSC CY Plus Project Phase One Conditions
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh118.4
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 160 516 20 140 0 82 0 270 90 10 160 0
Future Vol, veh/h 160 516 20 140 0 82 0 270 90 10 160 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 168 543 21 147 0 86 0 284 95 11 168 0
Number of Lanes 0 1 1 1 0 1 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 222.8 14.6 28.3 17
HCM LOS F B D C

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 0% 24% 0% 100% 0% 6%
Vol Thru, % 75% 76% 0% 0% 0% 94%
Vol Right, % 25% 0% 100% 0% 100% 0%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 360 676 20 140 82 170
LT Vol 0 160 0 140 0 10
Through Vol 270 516 0 0 0 160
RT Vol 90 0 20 0 82 0
Lane Flow Rate 379 712 21 147 86 179
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.718 1.439 0.038 0.335 0.167 0.377
Departure Headway (Hd) 7.829 7.281 6.44 9.044 7.792 8.779
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 466 505 559 401 464 413
Service Time 5.829 4.981 4.14 6.744 5.492 6.779
HCM Lane V/C Ratio 0.813 1.41 0.038 0.367 0.185 0.433
HCM Control Delay 28.3 229.1 9.4 16.2 12 17
HCM Lane LOS D F A C B C
HCM 95th-tile Q 5.7 34.8 0.1 1.4 0.6 1.7



HCM 6th TWSC CY Plus Project Phase One Conditions
21: Highgrove Pl & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 672 62 50 723 20 100 0 516 10 110 30
Future Vol, veh/h 10 672 62 50 723 20 100 0 516 10 110 30
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Free - - None - - Stop - - None
Storage Length - - 100 - - - - - 115 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 707 65 53 761 21 105 0 543 11 116 32

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 782 0 - 707 0 0 1681 1617 707 1607 1607 772
          Stage 1 - - - - - - 729 729 - 878 878 -
          Stage 2 - - - - - - 952 888 - 729 729 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 836 - 0 891 - - ~ 75 103 ~ 435 85 ~ 105 400
          Stage 1 - - 0 - - - 414 428 - 343 366 -
          Stage 2 - - 0 - - - 312 362 - 414 428 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 836 - - 891 - - - 90 ~ 435 - ~ 92 400
Mov Cap-2 Maneuver - - - - - - - 90 - - ~ 92 -
          Stage 1 - - - - - - 405 419 - 335 327 -
          Stage 2 - - - - - - 166 324 - - 419 -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.6
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBL WBT WBR SBLn1
Capacity (veh/h) - 435 836 - 891 - - -
HCM Lane V/C Ratio - 1.249 0.013 - 0.059 - - -
HCM Control Delay (s) - 157.4 9.4 0 9.3 0 - -
HCM Lane LOS - F A A A A - -
HCM 95th %tile Q(veh) - 22.6 0 - 0.2 - - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
22: Iowa Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 378 549 241 112 228 140 350 910 153 160 896 215
Future Volume (veh/h) 378 549 241 112 228 140 350 910 153 160 896 215
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 398 578 219 118 240 24 368 958 153 168 943 212
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 301 652 247 104 268 221 322 1164 186 188 861 193
Arrive On Green 0.19 0.27 0.27 0.07 0.15 0.15 0.20 0.40 0.40 0.12 0.32 0.32
Sat Flow, veh/h 1594 2375 898 1594 1772 1465 1594 2900 463 1594 2714 609
Grp Volume(v), veh/h 398 409 388 118 240 24 368 556 555 168 584 571
Grp Sat Flow(s),veh/h/ln 1594 1683 1590 1594 1772 1465 1594 1683 1679 1594 1683 1640
Q Serve(g_s), s 26.9 33.2 33.4 9.3 19.0 2.0 28.8 42.1 42.1 14.8 45.2 45.2
Cycle Q Clear(g_c), s 26.9 33.2 33.4 9.3 19.0 2.0 28.8 42.1 42.1 14.8 45.2 45.2
Prop In Lane 1.00 0.56 1.00 1.00 1.00 0.28 1.00 0.37
Lane Grp Cap(c), veh/h 301 462 437 104 268 221 322 676 674 188 534 520
V/C Ratio(X) 1.32 0.89 0.89 1.13 0.90 0.11 1.14 0.82 0.82 0.89 1.09 1.10
Avail Cap(c_a), veh/h 301 491 464 104 298 247 322 676 674 192 534 520
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 57.8 49.5 49.6 66.6 59.4 52.2 56.9 38.1 38.2 62.0 48.7 48.7
Incr Delay (d2), s/veh 166.8 16.8 17.9 129.1 25.9 0.2 94.6 8.1 8.2 35.6 67.3 68.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 24.6 15.9 15.2 7.5 10.3 0.8 19.8 18.2 18.2 7.7 28.3 27.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 224.6 66.3 67.5 195.7 85.3 52.4 151.5 46.3 46.4 97.6 115.9 117.4
LnGrp LOS F E E F F D F D D F F F
Approach Vol, veh/h 1195 382 1479 1323
Approach Delay, s/veh 119.4 117.4 72.5 114.2
Approach LOS F F E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 21.0 63.0 14.0 44.5 33.0 51.0 31.6 26.9
Change Period (Y+Rc), s * 4.2 5.8 * 4.7 5.4 * 4.2 5.8 * 4.7 5.4
Max Green Setting (Gmax), s * 17 56.8 * 9.3 41.6 * 29 45.2 * 27 24.0
Max Q Clear Time (g_c+I1), s 16.8 44.1 11.3 35.4 30.8 47.2 28.9 21.0
Green Ext Time (p_c), s 0.0 5.4 0.0 2.5 0.0 0.0 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 101.8
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC CY Plus Project Phase One Conditions
23: Michigan St & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh14.3
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 42 440 130 10 160 45 30 90 10 42 120 69
Future Vol, veh/h 42 440 130 10 160 45 30 90 10 42 120 69
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 44 463 137 11 168 47 32 95 11 44 126 73
Number of Lanes 0 2 0 0 2 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 16.3 11.3 12.5 12.6
HCM LOS C B B B

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 25% 0% 16% 0% 11% 0% 26% 0%
Vol Thru, % 75% 0% 84% 63% 89% 64% 74% 0%
Vol Right, % 0% 100% 0% 37% 0% 36% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 120 10 262 350 90 125 162 69
LT Vol 30 0 42 0 10 0 42 0
Through Vol 90 0 220 220 80 80 120 0
RT Vol 0 10 0 130 0 45 0 69
Lane Flow Rate 126 11 276 368 95 132 171 73
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.26 0.019 0.481 0.607 0.18 0.238 0.342 0.128
Departure Headway (Hd) 7.42 6.576 6.278 5.933 6.836 6.522 7.213 6.366
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 481 540 571 604 521 546 496 559
Service Time 5.211 4.366 4.046 3.701 4.625 4.311 4.995 4.147
HCM Lane V/C Ratio 0.262 0.02 0.483 0.609 0.182 0.242 0.345 0.131
HCM Control Delay 12.8 9.5 14.8 17.5 11.1 11.4 13.7 10.1
HCM Lane LOS B A B C B B B B
HCM 95th-tile Q 1 0.1 2.6 4.1 0.7 0.9 1.5 0.4



HCM 6th Signalized Intersection Summary CY Plus Project Phase One Conditions
24: Mt Vernon Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 90 171 232 20 53 50 113 560 20 67 496 90
Future Volume (veh/h) 90 171 232 20 53 50 113 560 20 67 496 90
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.94 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 1772 1772 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 95 180 53 21 56 10 119 589 9 71 522 80
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 119 351 100 24 231 40 147 741 618 87 1102 168
Arrive On Green 0.07 0.14 0.14 0.02 0.08 0.08 0.09 0.42 0.42 0.05 0.38 0.38
Sat Flow, veh/h 1688 2569 731 1594 2842 489 1594 1772 1477 1688 2920 446
Grp Volume(v), veh/h 95 116 117 21 32 34 119 589 9 71 300 302
Grp Sat Flow(s),veh/h/ln1688 1683 1617 1594 1683 1648 1594 1772 1477 1688 1683 1683
Q Serve(g_s), s 2.8 3.3 3.5 0.7 0.9 1.0 3.8 14.8 0.2 2.1 6.9 7.0
Cycle Q Clear(g_c), s 2.8 3.3 3.5 0.7 0.9 1.0 3.8 14.8 0.2 2.1 6.9 7.0
Prop In Lane 1.00 0.45 1.00 0.30 1.00 1.00 1.00 0.26
Lane Grp Cap(c), veh/h 119 230 221 24 137 134 147 741 618 87 635 635
V/C Ratio(X) 0.80 0.50 0.53 0.87 0.24 0.25 0.81 0.79 0.01 0.82 0.47 0.48
Avail Cap(c_a), veh/h 227 861 827 196 841 823 333 1148 957 161 900 900
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.5 20.5 20.6 25.2 22.0 22.1 22.8 13.0 8.7 24.1 12.1 12.1
Incr Delay (d2), s/veh 4.7 1.7 2.0 27.5 0.9 1.0 3.9 3.0 0.0 6.9 0.8 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 1.2 1.3 0.4 0.4 0.4 1.4 4.7 0.0 0.9 2.1 2.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.1 22.2 22.6 52.6 22.9 23.0 26.7 15.9 8.7 31.0 12.9 12.9
LnGrp LOS C C C D C C C B A C B B
Approach Vol, veh/h 328 87 717 673
Approach Delay, s/veh 24.0 30.1 17.6 14.8
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s4.9 12.4 8.8 25.1 7.7 9.6 6.7 27.2
Change Period (Y+Rc), s 4.1 5.4 4.1 5.8 4.1 5.4 4.1 5.8
Max Green Setting (Gmax), s6.3 26.2 10.7 27.4 6.9 25.6 4.9 33.2
Max Q Clear Time (g_c+I1), s2.7 5.5 5.8 9.0 4.8 3.0 4.1 16.8
Green Ext Time (p_c), s 0.0 1.1 0.1 4.5 0.0 0.2 0.0 4.5

Intersection Summary
HCM 6th Ctrl Delay 18.3
HCM 6th LOS B



HCM 6th TWSC CY Plus Project Phase One Conditions
25: Commerce Way & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 40 60 636 80 20 664
Future Vol, veh/h 40 60 636 80 20 664
Conflicting Peds, #/hr 0 0 0 10 10 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 42 63 669 84 21 699

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1113 387 0 0 763 0
          Stage 1 721 - - - - -
          Stage 2 392 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 203 611 - - 845 -
          Stage 1 443 - - - - -
          Stage 2 652 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 196 605 - - 837 -
Mov Cap-2 Maneuver 322 - - - - -
          Stage 1 439 - - - - -
          Stage 2 636 - - - - -

Approach WB NB SB
HCM Control Delay, s 15.5 0 0.3
HCM LOS C

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 448 837 -
HCM Lane V/C Ratio - - 0.235 0.025 -
HCM Control Delay (s) - - 15.5 9.4 -
HCM Lane LOS - - C A -
HCM 95th %tile Q(veh) - - 0.9 0.1 -



HCM 6th TWSC CY Plus Project Phase One Conditions
26: Commerce Way & Van Buren St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 2.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 48 96 600 71 144 560
Future Vol, veh/h 48 96 600 71 144 560
Conflicting Peds, #/hr 0 0 0 20 20 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 51 101 632 75 152 589

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1289 374 0 0 727 0
          Stage 1 690 - - - - -
          Stage 2 599 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 155 623 - - 872 -
          Stage 1 459 - - - - -
          Stage 2 511 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 125 611 - - 855 -
Mov Cap-2 Maneuver 255 - - - - -
          Stage 1 450 - - - - -
          Stage 2 420 - - - - -

Approach WB NB SB
HCM Control Delay, s 18.5 0 2.1
HCM LOS C

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 417 855 -
HCM Lane V/C Ratio - - 0.363 0.177 -
HCM Control Delay (s) - - 18.5 10.1 -
HCM Lane LOS - - C B -
HCM 95th %tile Q(veh) - - 1.6 0.6 -
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HCM Signalized Intersection Capacity Analysis CY Plus Project Phase Two Conditions
1: S La Cadena Dr & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 390 398 600 330 334 1490
Future Volume (vph) 390 398 600 330 334 1490
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 411 419 632 347 352 1568
RTOR Reduction (vph) 0 132 0 265 0 0
Lane Group Flow (vph) 411 287 632 82 352 1568
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 34.3 34.3 21.0 21.0 21.5 46.5
Effective Green, g (s) 34.3 34.3 21.0 21.0 21.5 46.5
Actuated g/C Ratio 0.39 0.39 0.24 0.24 0.24 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 611 579 792 354 383 1755
v/s Ratio Prot c0.26 0.19 0.22 c0.47
v/s Ratio Perm 0.19 0.05
v/c Ratio 0.67 0.50 0.80 0.23 0.92 0.89
Uniform Delay, d1 22.6 20.7 31.9 27.4 32.8 18.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 0.7 6.5 0.7 26.5 6.7
Delay (s) 25.5 21.4 38.4 28.1 59.3 25.6
Level of Service C C D C E C
Approach Delay (s) 23.4 34.7 31.8
Approach LOS C C C

Intersection Summary
HCM 2000 Control Delay 30.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 88.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



MOVEMENT SUMMARY
Site: 2 [Cumulative Year AM Peak Hour - Plus Project Phase 

Two Conditions  (Site Folder: Grand Terrace Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 20 2.0 21 2.0 0.097 7.9 LOS A 0.3 8.1 0.63 0.63 0.63 32.7
8 T1 10 2.0 11 2.0 0.097 7.9 LOS A 0.3 8.1 0.63 0.63 0.63 32.6
18 R2 20 2.0 21 2.0 0.097 7.9 LOS A 0.3 8.1 0.63 0.63 0.63 31.7
Approach 50 2.0 53 2.0 0.097 7.9 LOS A 0.3 8.1 0.63 0.63 0.63 32.3

East: Barton Rd

1 L2 80 2.0 84 2.0 0.612 10.2 LOS B 5.3 132.3 0.44 0.24 0.44 32.5
6 T1 688 2.0 724 2.0 0.615 10.1 LOS B 5.3 132.3 0.44 0.24 0.44 31.0
16 R2 718 2.0 756 2.0 0.615 10.4 LOS B 4.9 127.3 0.43 0.24 0.43 31.3
Approach 1486 2.0 1564 2.0 0.615 10.2 LOS B 5.3 132.3 0.43 0.24 0.43 31.2

North: I-215 SB Ramps

7 L2 371 2.0 391 2.0 0.623 16.8 LOS C 4.5 113.8 0.78 0.98 1.42 28.1
4 T1 30 2.0 32 2.0 0.623 16.8 LOS C 4.5 113.8 0.78 0.98 1.42 28.0
14 R2 230 2.0 242 2.0 0.399 11.8 LOS B 1.9 47.9 0.69 0.76 0.91 30.7
Approach 631 2.0 664 2.0 0.623 15.0 LOS B 4.5 113.8 0.75 0.90 1.23 29.0

West: Barton Rd

5 L2 60 2.0 63 2.0 0.433 9.5 LOS A 2.5 62.4 0.64 0.68 0.77 32.6
2 T1 604 2.0 636 2.0 0.433 9.5 LOS A 2.5 62.4 0.64 0.68 0.77 32.8
12 R2 50 2.0 53 2.0 0.433 9.5 LOS A 2.5 62.4 0.64 0.68 0.77 32.0
Approach 714 2.0 752 2.0 0.433 9.5 LOS A 2.5 62.4 0.64 0.68 0.77 32.7

All 
Vehicles

2881 2.0 3033 2.0 0.623 11.0 LOS B 5.3 132.3 0.56 0.50 0.70 31.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: FEHR AND PEERS | Licence: PLUS / Enterprise | Processed: Tuesday, May 31, 2022 3:33:52 PM
Project: \\FpOC03.fpainc.local\Data_OC\Projects\OC18\0551 Grand Terrace Specific Plan\2022 Updated Study\Analysis\SIDRA\Intersection 2 
Analysis.sip9



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
3: I-215 NB Off/I-215 NB On & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 180 805 0 0 1266 606 220 10 416 0 0 0
Future Volume (veh/h) 180 805 0 0 1266 606 220 10 416 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 189 847 0 0 1333 412 232 0 262
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 217 2182 0 0 1532 680 323 0 600
Arrive On Green 0.13 0.65 0.00 0.00 0.46 0.46 0.20 0.00 0.20
Sat Flow, veh/h 1688 3455 0 0 3455 1493 1594 0 2966
Grp Volume(v), veh/h 189 847 0 0 1333 412 232 0 262
Grp Sat Flow(s),veh/h/ln 1688 1683 0 0 1683 1493 1594 0 1483
Q Serve(g_s), s 8.5 9.2 0.0 0.0 27.7 16.1 10.6 0.0 6.0
Cycle Q Clear(g_c), s 8.5 9.2 0.0 0.0 27.7 16.1 10.6 0.0 6.0
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 217 2182 0 0 1532 680 323 0 600
V/C Ratio(X) 0.87 0.39 0.00 0.00 0.87 0.61 0.72 0.00 0.44
Avail Cap(c_a), veh/h 217 2314 0 0 1664 738 821 0 1527
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 33.2 6.4 0.0 0.0 19.1 15.9 28.9 0.0 27.1
Incr Delay (d2), s/veh 28.4 0.1 0.0 0.0 4.8 1.0 3.0 0.0 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.1 2.6 0.0 0.0 10.6 5.1 4.2 0.0 2.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 61.6 6.5 0.0 0.0 23.9 17.0 31.9 0.0 27.6
LnGrp LOS E A A A C B C A C
Approach Vol, veh/h 1036 1745 494
Approach Delay, s/veh 16.6 22.3 29.6
Approach LOS B C C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 56.2 15.0 41.2 21.5
Change Period (Y+Rc), s 5.8 5.0 5.8 5.8
Max Green Setting (Gmax), s 53.4 10.0 38.4 40.0
Max Q Clear Time (g_c+I1), s 11.2 10.5 29.7 12.6
Green Ext Time (p_c), s 5.5 0.0 5.6 1.8

Intersection Summary
HCM 6th Ctrl Delay 21.6
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 130 501 500 360 954 40 707 121 286 90 94 120
Future Volume (veh/h) 130 501 500 360 954 40 707 121 286 90 94 120
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 137 527 170 379 1004 41 744 135 132 95 99 92
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 164 723 320 386 1139 47 795 565 470 119 128 119
Arrive On Green 0.10 0.21 0.21 0.23 0.35 0.35 0.24 0.32 0.32 0.07 0.15 0.15
Sat Flow, veh/h 1688 3367 1491 1688 3292 134 3375 1772 1475 1688 834 775
Grp Volume(v), veh/h 137 527 170 379 513 532 744 135 132 95 0 191
Grp Sat Flow(s),veh/h/ln1688 1683 1491 1688 1683 1743 1688 1772 1475 1688 0 1609
Q Serve(g_s), s 8.7 15.8 11.0 24.3 31.2 31.2 23.5 6.1 7.3 6.0 0.0 12.4
Cycle Q Clear(g_c), s 8.7 15.8 11.0 24.3 31.2 31.2 23.5 6.1 7.3 6.0 0.0 12.4
Prop In Lane 1.00 1.00 1.00 0.08 1.00 1.00 1.00 0.48
Lane Grp Cap(c), veh/h 164 723 320 386 582 603 795 565 470 119 0 247
V/C Ratio(X) 0.83 0.73 0.53 0.98 0.88 0.88 0.94 0.24 0.28 0.80 0.00 0.77
Avail Cap(c_a), veh/h 215 1371 607 386 856 886 802 757 630 255 0 549
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 48.1 39.7 37.8 41.7 33.4 33.4 40.7 27.3 27.7 49.7 0.0 44.1
Incr Delay (d2), s/veh 17.6 0.5 0.5 41.1 5.5 5.3 17.9 0.1 0.1 8.8 0.0 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.4 6.5 4.0 14.3 13.2 13.6 11.6 2.6 2.6 2.8 0.0 5.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 65.8 40.2 38.3 82.8 38.9 38.7 58.6 27.4 27.8 58.5 0.0 46.1
LnGrp LOS E D D F D D E C C E A D
Approach Vol, veh/h 834 1424 1011 286
Approach Delay, s/veh 44.0 50.5 50.4 50.2
Approach LOS D D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s29.0 28.2 29.8 21.6 14.8 42.5 11.8 39.5
Change Period (Y+Rc), s* 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s* 25 44.2 * 26 37.0 * 14 55.2 * 16 46.4
Max Q Clear Time (g_c+I1), s26.3 17.8 25.5 14.4 10.7 33.2 8.0 9.3
Green Ext Time (p_c), s 0.0 2.6 0.1 0.7 0.1 4.4 0.1 0.7

Intersection Summary
HCM 6th Ctrl Delay 48.9
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
5: Mt Vernon Ave & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 144 484 200 381 762 60 290 574 404 50 393 241
Future Volume (veh/h) 144 484 200 381 762 60 290 574 404 50 393 241
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1575 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 152 509 160 401 802 58 305 604 287 53 414 152
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 180 638 199 453 943 68 301 758 360 65 473 171
Arrive On Green 0.11 0.25 0.25 0.16 0.30 0.30 0.19 0.35 0.35 0.04 0.20 0.20
Sat Flow, veh/h 1594 2509 784 2910 3179 230 1594 2196 1043 1594 2402 871
Grp Volume(v), veh/h 152 341 328 401 425 435 305 463 428 53 289 277
Grp Sat Flow(s),veh/h/ln1594 1683 1609 1455 1683 1725 1594 1683 1556 1594 1683 1589
Q Serve(g_s), s 8.4 17.0 17.2 12.1 21.4 21.4 17.0 22.4 22.4 3.0 15.0 15.3
Cycle Q Clear(g_c), s 8.4 17.0 17.2 12.1 21.4 21.4 17.0 22.4 22.4 3.0 15.0 15.3
Prop In Lane 1.00 0.49 1.00 0.13 1.00 0.67 1.00 0.55
Lane Grp Cap(c), veh/h 180 428 409 453 499 512 301 581 537 65 331 313
V/C Ratio(X) 0.84 0.80 0.80 0.89 0.85 0.85 1.01 0.80 0.80 0.82 0.87 0.89
Avail Cap(c_a), veh/h 193 428 409 453 499 512 301 581 537 89 339 320
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 39.1 31.4 31.4 37.2 29.8 29.8 36.5 26.6 26.6 42.8 35.0 35.2
Incr Delay (d2), s/veh 24.2 14.2 15.3 18.0 16.5 16.2 55.2 8.3 8.9 25.3 21.7 25.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.4 8.2 8.0 5.4 10.6 10.9 10.9 9.7 9.0 1.6 7.8 7.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 63.3 45.5 46.7 55.3 46.2 45.9 91.7 34.9 35.6 68.2 56.8 60.4
LnGrp LOS E D D E D D F C D E E E
Approach Vol, veh/h 821 1261 1196 619
Approach Delay, s/veh 49.3 49.0 49.6 59.3
Approach LOS D D D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.6 36.0 14.2 32.2 21.0 22.6 18.0 28.4
Change Period (Y+Rc), s 4.0 4.9 4.0 5.5 4.0 4.9 4.0 5.5
Max Green Setting (Gmax), s5.0 30.1 10.9 25.6 17.0 18.1 14.0 22.5
Max Q Clear Time (g_c+I1), s5.0 24.4 10.4 23.4 19.0 17.3 14.1 19.2
Green Ext Time (p_c), s 0.0 3.5 0.0 1.5 0.0 0.4 0.0 1.7

Intersection Summary
HCM 6th Ctrl Delay 50.9
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC CY Plus Project Phase Two Conditions
6: Michigan St & Commerce Way/Commerce Way/Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh36.9
Intersection LOS E

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 589 20 258 676 30 515
Future Vol, veh/h 589 20 258 676 30 515
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 620 21 272 712 32 542
Number of Lanes 2 0 1 2 1 2

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 3 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 3 2
Conflicting Approach RightNB WB
Conflicting Lanes Right 3 0 3
HCM Control Delay 62.5 31.5 17.4
HCM LOS F D C

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2WBLn1WBLn2WBLn3
Vol Left, % 100% 0% 0% 0% 0% 100% 10% 0%
Vol Thru, % 0% 0% 0% 100% 91% 0% 90% 100%
Vol Right, % 0% 100% 100% 0% 9% 0% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 30 258 258 393 216 232 251 451
LT Vol 30 0 0 0 0 232 26 0
Through Vol 0 0 0 393 196 0 225 451
RT Vol 0 258 258 0 20 0 0 0
Lane Flow Rate 32 271 271 413 228 244 264 474
Geometry Grp 7 7 7 8 8 8 8 8
Degree of Util (X) 0.079 0.589 0.455 1.034 0.565 0.604 0.62 0.87
Departure Headway (Hd) 9.16 7.827 6.045 9.005 8.938 9.016 8.554 6.716
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 393 458 591 405 405 403 426 541
Service Time 6.86 5.626 3.842 6.705 6.638 6.716 6.254 4.416
HCM Lane V/C Ratio 0.081 0.592 0.459 1.02 0.563 0.605 0.62 0.876
HCM Control Delay 12.6 21.4 13.9 84.5 22.6 24.5 24.2 39.2
HCM Lane LOS B C B F C C C E
HCM 95th-tile Q 0.3 3.7 2.4 13.3 3.4 3.8 4.1 9.6



HCM 6th AWSC CY Plus Project Phase Two Conditions
7: Michigan St & De Berry St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh17.3
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 53 36 37 70 35 217 65 282 50 60 215 83
Future Vol, veh/h 53 36 37 70 35 217 65 282 50 60 215 83
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 56 38 39 74 37 228 68 297 53 63 226 87
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 12.2 13.7 22.5 16.6
HCM LOS B B C C

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 19% 0% 60% 0% 67% 0% 22% 0%
Vol Thru, % 81% 0% 40% 0% 33% 0% 78% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 347 50 89 37 105 217 275 83
LT Vol 65 0 53 0 70 0 60 0
Through Vol 282 0 36 0 35 0 215 0
RT Vol 0 50 0 37 0 217 0 83
Lane Flow Rate 365 53 94 39 111 228 289 87
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.702 0.089 0.211 0.076 0.235 0.419 0.565 0.151
Departure Headway (Hd) 6.92 6.11 8.09 7.062 7.66 6.601 7.031 6.204
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 522 586 443 506 469 546 512 578
Service Time 4.662 3.852 5.847 4.818 5.405 4.345 4.775 3.948
HCM Lane V/C Ratio 0.699 0.09 0.212 0.077 0.237 0.418 0.564 0.151
HCM Control Delay 24.4 9.5 13 10.4 12.8 14.1 18.6 10.1
HCM Lane LOS C A B B B B C B
HCM 95th-tile Q 5.5 0.3 0.8 0.2 0.9 2.1 3.5 0.5



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
8: Mt Vernon Ave & De Berry St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 94 50 41 50 80 140 71 974 60 150 831 63
Future Volume (veh/h) 94 50 41 50 80 140 71 974 60 150 831 63
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.96 0.94 0.96 0.94 0.99 0.97 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 99 53 9 53 84 49 75 1025 59 158 875 61
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 389 444 75 449 311 181 300 1241 71 296 1346 94
Arrive On Green 0.30 0.30 0.30 0.30 0.30 0.30 0.05 0.38 0.38 0.09 0.42 0.42
Sat Flow, veh/h 1142 1460 248 1209 1021 596 1594 3230 186 1594 3179 222
Grp Volume(v), veh/h 99 0 62 53 0 133 75 534 550 158 463 473
Grp Sat Flow(s),veh/h/ln1142 0 1707 1209 0 1617 1594 1683 1732 1594 1683 1718
Q Serve(g_s), s 4.6 0.0 1.7 2.1 0.0 4.0 1.8 18.3 18.4 3.7 14.0 14.0
Cycle Q Clear(g_c), s 8.6 0.0 1.7 3.8 0.0 4.0 1.8 18.3 18.4 3.7 14.0 14.0
Prop In Lane 1.00 0.15 1.00 0.37 1.00 0.11 1.00 0.13
Lane Grp Cap(c), veh/h 389 0 520 449 0 492 300 647 665 296 712 727
V/C Ratio(X) 0.25 0.00 0.12 0.12 0.00 0.27 0.25 0.83 0.83 0.53 0.65 0.65
Avail Cap(c_a), veh/h 487 0 666 552 0 631 354 709 730 372 799 815
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 20.1 0.0 16.1 17.5 0.0 16.9 12.1 17.8 17.8 13.8 14.7 14.7
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.1 0.2 7.9 7.7 0.6 1.9 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 0.0 0.6 0.5 0.0 1.4 0.5 7.4 7.6 1.1 4.8 4.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.3 0.0 16.1 17.5 0.0 17.0 12.3 25.7 25.5 14.4 16.7 16.6
LnGrp LOS C A B B A B B C C B B B
Approach Vol, veh/h 161 186 1159 1094
Approach Delay, s/veh 18.7 17.1 24.7 16.3
Approach LOS B B C B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s9.9 29.6 24.5 7.4 32.1 24.5
Change Period (Y+Rc), s 4.5 5.0 5.0 4.5 5.0 5.0
Max Green Setting (Gmax), s8.5 27.0 25.0 5.1 30.4 25.0
Max Q Clear Time (g_c+I1), s5.7 20.4 10.6 3.8 16.0 6.0
Green Ext Time (p_c), s 0.1 4.3 0.3 0.0 6.6 0.5

Intersection Summary
HCM 6th Ctrl Delay 20.3
HCM 6th LOS C



HCM 6th AWSC CY Plus Project Phase Two Conditions
9: Michigan St & Van Buren St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 13
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 91 27 30 110 26 72 19 195 40 71 177 94
Future Vol, veh/h 91 27 30 110 26 72 19 195 40 71 177 94
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 96 28 32 116 27 76 20 205 42 75 186 99
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 11.4 12.2 12.6 14.6
HCM LOS B B B B

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 7% 61% 53% 21%
Vol Thru, % 77% 18% 12% 52%
Vol Right, % 16% 20% 35% 27%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 254 148 208 342
LT Vol 19 91 110 71
Through Vol 195 27 26 177
RT Vol 40 30 72 94
Lane Flow Rate 267 156 219 360
Geometry Grp 1 1 1 1
Degree of Util (X) 0.414 0.263 0.356 0.539
Departure Headway (Hd) 5.575 6.087 5.853 5.387
Convergence, Y/N Yes Yes Yes Yes
Cap 642 586 611 666
Service Time 3.645 4.171 3.929 3.452
HCM Lane V/C Ratio 0.416 0.266 0.358 0.541
HCM Control Delay 12.6 11.4 12.2 14.6
HCM Lane LOS B B B B
HCM 95th-tile Q 2 1.1 1.6 3.2



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
10: S Iowa Ave & I-215 SB Off Ramp AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 120 660 0 640 500 0
Future Volume (veh/h) 120 660 0 640 500 0
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 0 1772 1772 0
Adj Flow Rate, veh/h 126 556 0 674 526 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 2 2 0
Cap, veh/h 598 563 0 768 768 0
Arrive On Green 0.38 0.38 0.00 0.43 0.43 0.00
Sat Flow, veh/h 1594 1502 0 1772 1772 0
Grp Volume(v), veh/h 126 556 0 674 526 0
Grp Sat Flow(s),veh/h/ln1594 1502 0 1772 1772 0
Q Serve(g_s), s 3.2 22.0 0.0 20.9 14.4 0.0
Cycle Q Clear(g_c), s 3.2 22.0 0.0 20.9 14.4 0.0
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 598 563 0 768 768 0
V/C Ratio(X) 0.21 0.99 0.00 0.88 0.69 0.00
Avail Cap(c_a), veh/h 598 563 0 768 768 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.09 1.00 0.00
Uniform Delay (d), s/veh 12.7 18.6 0.0 15.5 13.7 0.0
Incr Delay (d2), s/veh 0.4 34.7 0.0 1.5 4.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 12.1 0.0 7.0 5.6 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.1 53.3 0.0 17.0 18.6 0.0
LnGrp LOS B D A B B A
Approach Vol, veh/h 682 674 526
Approach Delay, s/veh 45.9 17.0 18.6
Approach LOS D B B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 32.0 28.0 32.0
Change Period (Y+Rc), s 6.0 5.5 6.0
Max Green Setting (Gmax), s 26.0 22.5 26.0
Max Q Clear Time (g_c+I1), s 22.9 24.0 16.4
Green Ext Time (p_c), s 0.9 0.0 1.5

Intersection Summary
HCM 6th Ctrl Delay 27.9
HCM 6th LOS C



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
11: S Iowa St/I-215 NB Ramps & S Iowa Ave AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 330 736 55 310 190 970
Future Volume (veh/h) 330 736 55 310 190 970
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 347 775 58 46 200 455
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 376 768 89 71 584 551
Arrive On Green 0.24 0.43 0.10 0.10 0.37 0.37
Sat Flow, veh/h 1594 1772 915 726 1594 1502
Grp Volume(v), veh/h 347 775 0 104 200 455
Grp Sat Flow(s),veh/h/ln1594 1772 0 1641 1594 1502
Q Serve(g_s), s 12.8 26.0 0.0 3.7 5.5 16.5
Cycle Q Clear(g_c), s 12.8 26.0 0.0 3.7 5.5 16.5
Prop In Lane 1.00 0.44 1.00 1.00
Lane Grp Cap(c), veh/h 376 768 0 160 584 551
V/C Ratio(X) 0.92 1.01 0.00 0.65 0.34 0.83
Avail Cap(c_a), veh/h 376 768 0 274 584 551
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.39 0.39
Uniform Delay (d), s/veh 22.4 17.0 0.0 26.1 13.8 17.3
Incr Delay (d2), s/veh 30.5 34.8 0.0 5.3 0.6 5.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln7.3 15.4 0.0 1.6 1.8 13.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 52.9 51.8 0.0 31.4 14.4 22.9
LnGrp LOS D F A C B C
Approach Vol, veh/h 1122 104 655
Approach Delay, s/veh 52.1 31.4 20.3
Approach LOS D C C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 32.0 28.0 20.2 11.8
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 26.0 22.0 10.0 10.0
Max Q Clear Time (g_c+I1), s 28.0 18.5 14.8 5.7
Green Ext Time (p_c), s 0.0 0.9 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 39.9
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC CY Plus Project Phase Two Conditions
12: Michigan St & Pico St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh10.7
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 31 10 10 70 10 72 10 160 40 41 274 21
Future Vol, veh/h 31 10 10 70 10 72 10 160 40 41 274 21
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 33 11 11 74 11 76 11 168 42 43 288 22
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.1 9.8 9.9 11.9
HCM LOS A A A B

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 5% 61% 46% 12%
Vol Thru, % 76% 20% 7% 82%
Vol Right, % 19% 20% 47% 6%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 210 51 152 336
LT Vol 10 31 70 41
Through Vol 160 10 10 274
RT Vol 40 10 72 21
Lane Flow Rate 221 54 160 354
Geometry Grp 1 1 1 1
Degree of Util (X) 0.295 0.084 0.229 0.465
Departure Headway (Hd) 4.805 5.63 5.15 4.738
Convergence, Y/N Yes Yes Yes Yes
Cap 741 640 690 753
Service Time 2.888 3.63 3.243 2.813
HCM Lane V/C Ratio 0.298 0.084 0.232 0.47
HCM Control Delay 9.9 9.1 9.8 11.9
HCM Lane LOS A A A B
HCM 95th-tile Q 1.2 0.3 0.9 2.5



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
13: Iowa Ave & Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 458 320 696 360 275 840
Future Volume (veh/h) 458 320 696 360 275 840
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 482 337 733 0 289 884
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 422 398 753 279 1143
Arrive On Green 0.26 0.26 0.43 0.00 0.17 0.64
Sat Flow, veh/h 1594 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 482 337 733 0 289 884
Grp Sat Flow(s),veh/h/ln1594 1502 1772 1502 1594 1772
Q Serve(g_s), s 26.5 21.3 40.6 0.0 17.5 35.3
Cycle Q Clear(g_c), s 26.5 21.3 40.6 0.0 17.5 35.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 422 398 753 279 1143
V/C Ratio(X) 1.14 0.85 0.97 1.04 0.77
Avail Cap(c_a), veh/h 422 398 753 279 1143
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 36.8 34.8 28.2 0.0 41.3 12.6
Incr Delay (d2), s/veh 88.3 15.5 26.5 0.0 63.6 3.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln20.2 9.1 21.0 0.0 11.5 12.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 125.1 50.3 54.6 0.0 104.8 16.5
LnGrp LOS F D D F B
Approach Vol, veh/h 819 733 A 1173
Approach Delay, s/veh 94.3 54.6 38.3
Approach LOS F D D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s22.0 47.0 69.0 31.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s17.5 42.5 64.5 26.5
Max Q Clear Time (g_c+I1), s19.5 42.6 37.3 28.5
Green Ext Time (p_c), s 0.0 0.0 13.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 59.5
HCM 6th LOS E

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
14: W Main St & Commerce Way AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 342 384 450 142 306 459
Future Volume (veh/h) 342 384 450 142 306 459
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.91 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 360 404 474 105 322 198
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 621 1955 816 179 424 378
Arrive On Green 0.20 0.58 0.30 0.30 0.25 0.25
Sat Flow, veh/h 3092 3455 2781 590 1688 1502
Grp Volume(v), veh/h 360 404 295 284 322 198
Grp Sat Flow(s),veh/h/ln1546 1683 1683 1599 1688 1502
Q Serve(g_s), s 6.3 3.4 8.8 9.0 10.5 6.8
Cycle Q Clear(g_c), s 6.3 3.4 8.8 9.0 10.5 6.8
Prop In Lane 1.00 0.37 1.00 1.00
Lane Grp Cap(c), veh/h 621 1955 510 485 424 378
V/C Ratio(X) 0.58 0.21 0.58 0.59 0.76 0.52
Avail Cap(c_a), veh/h 622 2518 790 751 577 514
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.6 6.0 17.6 17.6 20.6 19.2
Incr Delay (d2), s/veh 1.4 0.1 1.0 1.1 3.9 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.1 0.8 3.1 3.0 4.0 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 22.9 6.0 18.6 18.8 24.6 20.4
LnGrp LOS C A B B C C
Approach Vol, veh/h 764 579 520
Approach Delay, s/veh 14.0 18.7 23.0
Approach LOS B B C

Timer - Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 40.0 19.6 16.6 23.5
Change Period (Y+Rc), s 5.4 4.6 4.6 5.4
Max Green Setting (Gmax), s 44.6 20.4 12.0 28.0
Max Q Clear Time (g_c+I1), s 5.4 12.5 8.3 11.0
Green Ext Time (p_c), s 2.7 1.1 0.5 3.1

Intersection Summary
HCM 6th Ctrl Delay 17.9
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th TWSC CY Plus Project Phase Two Conditions
15: Sanrive Ave/Titan Way & W Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 13.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 126 514 50 50 470 40 70 10 30 10 10 52
Future Vol, veh/h 126 514 50 50 470 40 70 10 30 10 10 52
Conflicting Peds, #/hr 40 0 40 40 0 40 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 120 - - 125 - 95 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 133 541 53 53 495 42 74 11 32 11 11 55

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 577 0 0 634 0 0 1233 1557 337 1183 1541 288
          Stage 1 - - - - - - 874 874 - 641 641 -
          Stage 2 - - - - - - 359 683 - 542 900 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 993 - - 945 - - 133 112 659 145 114 709
          Stage 1 - - - - - - 311 365 - 430 468 -
          Stage 2 - - - - - - 632 447 - 492 355 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 955 - - 909 - - 91 84 634 103 86 682
Mov Cap-2 Maneuver - - - - - - 91 84 - 103 86 -
          Stage 1 - - - - - - 258 302 - 356 424 -
          Stage 2 - - - - - - 534 405 - 388 294 -

Approach EB WB NB SB
HCM Control Delay, s 1.7 0.8 147.4 25.7
HCM LOS F D

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 118 955 - - 909 - - 249
HCM Lane V/C Ratio 0.981 0.139 - - 0.058 - - 0.304
HCM Control Delay (s) 147.4 9.4 - - 9.2 - - 25.7
HCM Lane LOS F A - - A - - D
HCM 95th %tile Q(veh) 6.5 0.5 - - 0.2 - - 1.2



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
16: W Main St & HS Driveway AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 290 264 580 70 230 110
Future Volume (veh/h) 290 264 580 70 230 110
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.95 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 305 278 611 20 242 34
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 353 1879 890 375 422 398
Arrive On Green 0.22 0.56 0.26 0.26 0.27 0.27
Sat Flow, veh/h 1594 3455 3455 1419 1594 1502
Grp Volume(v), veh/h 305 278 611 20 242 34
Grp Sat Flow(s),veh/h/ln 1594 1683 1683 1419 1594 1502
Q Serve(g_s), s 10.4 2.3 9.2 0.6 7.4 1.0
Cycle Q Clear(g_c), s 10.4 2.3 9.2 0.6 7.4 1.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 353 1879 890 375 422 398
V/C Ratio(X) 0.86 0.15 0.69 0.05 0.57 0.09
Avail Cap(c_a), veh/h 476 2356 1107 466 715 674
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.2 6.0 18.7 15.5 18.0 15.6
Incr Delay (d2), s/veh 9.5 0.0 1.3 0.1 1.5 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.5 0.6 3.2 0.2 2.6 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.7 6.1 20.0 15.6 19.5 15.7
LnGrp LOS C A C B B B
Approach Vol, veh/h 583 631 276
Approach Delay, s/veh 19.0 19.9 19.0
Approach LOS B B B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 37.0 19.6 16.6 20.4
Change Period (Y+Rc), s 5.4 4.6 4.1 5.4
Max Green Setting (Gmax), s 39.6 25.4 16.9 18.6
Max Q Clear Time (g_c+I1), s 4.3 9.4 12.4 11.2
Green Ext Time (p_c), s 1.9 0.9 0.2 2.3

Intersection Summary
HCM 6th Ctrl Delay 19.4
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
17: Michigan St & W Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 126 269 101 10 417 40 152 63 70 30 97 177
Future Volume (veh/h) 126 269 101 10 417 40 152 63 70 30 97 177
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.91 1.00 0.89 1.00 0.95 1.00 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 133 283 41 11 439 35 160 66 35 32 102 115
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 240 725 293 257 707 56 245 348 184 121 183 206
Arrive On Green 0.15 0.22 0.22 0.16 0.23 0.23 0.15 0.33 0.33 0.08 0.25 0.25
Sat Flow, veh/h 1594 3367 1362 1594 3127 248 1594 1069 567 1594 733 827
Grp Volume(v), veh/h 133 283 41 11 235 239 160 0 101 32 0 217
Grp Sat Flow(s),veh/h/ln1594 1683 1362 1594 1683 1691 1594 0 1635 1594 0 1560
Q Serve(g_s), s 6.4 5.9 1.3 0.5 10.3 10.5 7.8 0.0 3.7 1.6 0.0 10.0
Cycle Q Clear(g_c), s 6.4 5.9 1.3 0.5 10.3 10.5 7.8 0.0 3.7 1.6 0.0 10.0
Prop In Lane 1.00 1.00 1.00 0.15 1.00 0.35 1.00 0.53
Lane Grp Cap(c), veh/h 240 725 293 257 381 383 245 0 532 121 0 390
V/C Ratio(X) 0.55 0.39 0.14 0.04 0.62 0.62 0.65 0.00 0.19 0.27 0.00 0.56
Avail Cap(c_a), veh/h 252 1039 420 257 519 522 281 0 532 232 0 455
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 32.4 27.7 11.6 29.2 28.6 28.7 32.8 0.0 20.0 35.9 0.0 26.9
Incr Delay (d2), s/veh 1.2 0.5 0.3 0.0 2.3 2.4 2.8 0.0 0.8 0.4 0.0 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.5 2.4 0.7 0.2 4.2 4.2 3.2 0.0 1.5 0.6 0.0 3.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.7 28.2 11.9 29.2 31.0 31.1 35.6 0.0 20.7 36.3 0.0 28.2
LnGrp LOS C C B C C C D A C D A C
Approach Vol, veh/h 457 485 261 249
Approach Delay, s/veh 28.3 31.0 29.8 29.2
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.4 23.1 16.2 25.7 16.5 24.0 9.9 31.9
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s13.0 25.4 14.5 24.0 13.0 25.4 12.0 * 27
Max Q Clear Time (g_c+I1), s2.5 7.9 9.8 12.0 8.4 12.5 3.6 5.7
Green Ext Time (p_c), s 0.0 2.4 0.1 0.9 0.1 2.9 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 29.6
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
18: Stephens Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 415 100 640 315 30 103 10 121 70 30 10
Future Volume (veh/h) 20 415 100 640 315 30 103 10 121 70 30 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.99 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 21 437 64 674 332 16 108 11 101 74 32 9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 19 394 339 584 288 744 137 13 95 130 49 12
Arrive On Green 0.23 0.23 0.23 0.51 0.51 0.51 0.15 0.15 0.15 0.15 0.15 0.15
Sat Flow, veh/h 81 1687 1451 1149 566 1462 672 88 645 594 335 79
Grp Volume(v), veh/h 458 0 64 1006 0 16 220 0 0 115 0 0
Grp Sat Flow(s),veh/h/ln1768 0 1451 1714 0 1462 1405 0 0 1008 0 0
Q Serve(g_s), s 32.7 0.0 5.0 71.2 0.0 0.8 5.4 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 32.7 0.0 5.0 71.2 0.0 0.8 20.6 0.0 0.0 15.2 0.0 0.0
Prop In Lane 0.05 1.00 0.67 1.00 0.49 0.46 0.64 0.08
Lane Grp Cap(c), veh/h 413 0 339 872 0 744 245 0 0 191 0 0
V/C Ratio(X) 1.11 0.00 0.19 1.15 0.00 0.02 0.90 0.00 0.00 0.60 0.00 0.00
Avail Cap(c_a), veh/h 413 0 339 872 0 744 245 0 0 191 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 53.7 0.0 43.0 34.4 0.0 17.1 60.3 0.0 0.0 57.1 0.0 0.0
Incr Delay (d2), s/veh 77.3 0.0 0.3 82.2 0.0 0.0 31.2 0.0 0.0 3.7 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln23.1 0.0 1.8 47.9 0.0 0.3 10.1 0.0 0.0 4.2 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 130.9 0.0 43.3 116.6 0.0 17.1 91.6 0.0 0.0 60.8 0.0 0.0
LnGrp LOS F A D F A B F A A E A A
Approach Vol, veh/h 522 1022 220 115
Approach Delay, s/veh 120.2 115.1 91.6 60.8
Approach LOS F F F E

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 38.1 25.3 76.6 25.3
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 32.7 * 21 71.2 * 21
Max Q Clear Time (g_c+I1), s 34.7 17.2 73.2 22.6
Green Ext Time (p_c), s 0.0 0.1 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 110.4
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC CY Plus Project Phase Two Conditions
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 216
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 60 550 90 50 124 50 60 140 40 260 420 70
Future Vol, veh/h 60 550 90 50 124 50 60 140 40 260 420 70
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 61 561 92 51 127 51 61 143 41 265 429 71
Number of Lanes 0 1 0 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 1 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 1
HCM Control Delay 294.8 21.1 23.4 262.2
HCM LOS F C C F

Lane NBLn1 NBLn2 EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 30% 0% 9% 29% 0% 38% 0%
Vol Thru, % 70% 0% 79% 71% 0% 62% 0%
Vol Right, % 0% 100% 13% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 200 40 700 174 50 680 70
LT Vol 60 0 60 50 0 260 0
Through Vol 140 0 550 124 0 420 0
RT Vol 0 40 90 0 50 0 70
Lane Flow Rate 204 41 714 178 51 694 71
Geometry Grp 7 7 6 7 7 7 7
Degree of Util (X) 0.5 0.09 1.577 0.439 0.114 1.559 0.143
Departure Headway (Hd) 11.508 10.596 9.144 11.528 10.629 9.49 8.554
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 316 340 407 314 339 389 422
Service Time 9.208 8.296 7.144 9.228 8.329 7.19 6.254
HCM Lane V/C Ratio 0.646 0.121 1.754 0.567 0.15 1.784 0.168
HCM Control Delay 25.2 14.3 294.8 22.9 14.7 287.9 12.7
HCM Lane LOS D B F C B F B
HCM 95th-tile Q 2.6 0.3 35 2.1 0.4 33.2 0.5



HCM 6th AWSC CY Plus Project Phase Two Conditions
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh22.4
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 122 323 30 200 0 69 0 70 50 10 220 0
Future Vol, veh/h 122 323 30 200 0 69 0 70 50 10 220 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 128 340 32 211 0 73 0 74 53 11 232 0
Number of Lanes 0 1 1 1 0 1 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 33.6 13.8 11.9 15
HCM LOS D B B B

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 0% 27% 0% 100% 0% 4%
Vol Thru, % 58% 73% 0% 0% 0% 96%
Vol Right, % 42% 0% 100% 0% 100% 0%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 120 445 30 200 69 230
LT Vol 0 122 0 200 0 10
Through Vol 70 323 0 0 0 220
RT Vol 50 0 30 0 69 0
Lane Flow Rate 126 468 32 211 73 242
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.237 0.847 0.05 0.422 0.121 0.447
Departure Headway (Hd) 6.76 6.509 5.656 7.211 5.982 6.647
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 529 562 637 499 598 540
Service Time 4.823 4.209 3.356 4.961 3.732 4.699
HCM Lane V/C Ratio 0.238 0.833 0.05 0.423 0.122 0.448
HCM Control Delay 11.9 35.3 8.7 15.2 9.6 15
HCM Lane LOS B E A C A B
HCM 95th-tile Q 0.9 9 0.2 2.1 0.4 2.3



HCM 6th TWSC CY Plus Project Phase Two Conditions
21: Highgrove Pl & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 58

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 457 139 120 855 10 100 20 263 10 10 30
Future Vol, veh/h 10 457 139 120 855 10 100 20 263 10 10 30
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Free - - None - - Stop - - None
Storage Length - - 100 - - - - - 115 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 481 146 126 900 11 105 21 277 11 11 32

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 911 0 - 481 0 0 1682 1666 481 1672 1661 906
          Stage 1 - - - - - - 503 503 - 1158 1158 -
          Stage 2 - - - - - - 1179 1163 - 514 503 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 748 - 0 1082 - - ~ 75 97 585 76 97 334
          Stage 1 - - 0 - - - 551 541 - 239 270 -
          Stage 2 - - 0 - - - 232 269 - 543 541 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 748 - - 1082 - - ~ 49 73 585 25 73 334
Mov Cap-2 Maneuver - - - - - - ~ 49 73 - 25 73 -
          Stage 1 - - - - - - 540 530 - 234 206 -
          Stage 2 - - - - - - 152 206 - 269 530 -

Approach EB WB NB SB
HCM Control Delay, s 0.2 1.1 268 111.8
HCM LOS F F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBL WBT WBR SBLn1
Capacity (veh/h) 52 585 748 - 1082 - - 80
HCM Lane V/C Ratio 2.429 0.473 0.014 - 0.117 - - 0.658
HCM Control Delay (s) $ 819 16.6 9.9 0 8.8 0 - 111.8
HCM Lane LOS F C A A A A - F
HCM 95th %tile Q(veh) 12.9 2.5 0 - 0.4 - - 3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
22: Iowa Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 223 276 271 144 460 190 240 512 73 90 793 285
Future Volume (veh/h) 223 276 271 144 460 190 240 512 73 90 793 285
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 235 291 133 152 484 59 253 539 68 95 835 268
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 198 570 254 177 425 353 233 1160 146 119 782 251
Arrive On Green 0.12 0.25 0.25 0.11 0.24 0.24 0.15 0.39 0.39 0.07 0.31 0.31
Sat Flow, veh/h 1594 2251 1001 1594 1772 1472 1594 3002 377 1594 2486 797
Grp Volume(v), veh/h 235 216 208 152 484 59 253 301 306 95 565 538
Grp Sat Flow(s),veh/h/ln 1594 1683 1568 1594 1772 1472 1594 1683 1696 1594 1683 1599
Q Serve(g_s), s 14.3 12.6 13.2 10.8 27.6 3.7 16.8 15.4 15.5 6.7 36.2 36.2
Cycle Q Clear(g_c), s 14.3 12.6 13.2 10.8 27.6 3.7 16.8 15.4 15.5 6.7 36.2 36.2
Prop In Lane 1.00 0.64 1.00 1.00 1.00 0.22 1.00 0.50
Lane Grp Cap(c), veh/h 198 427 397 177 425 353 233 650 655 119 530 503
V/C Ratio(X) 1.19 0.51 0.52 0.86 1.14 0.17 1.09 0.46 0.47 0.80 1.07 1.07
Avail Cap(c_a), veh/h 198 427 397 208 425 353 233 650 655 195 530 503
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.3 36.8 37.0 50.2 43.7 34.6 49.1 26.4 26.4 52.4 39.4 39.4
Incr Delay (d2), s/veh 123.0 1.0 1.3 25.7 87.1 0.2 84.0 0.5 0.5 4.6 58.0 59.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 12.3 5.2 5.1 5.5 22.0 1.3 11.9 6.0 6.1 2.8 22.7 21.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 173.3 37.7 38.2 75.9 130.8 34.8 133.1 26.9 26.9 57.0 97.4 99.0
LnGrp LOS F D D E F C F C C E F F
Approach Vol, veh/h 659 695 860 1198
Approach Delay, s/veh 86.2 110.6 58.1 94.9
Approach LOS F F E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 12.8 50.2 17.5 34.5 21.0 42.0 19.0 33.0
Change Period (Y+Rc), s * 4.2 5.8 * 4.7 5.4 * 4.2 5.8 * 4.7 5.4
Max Green Setting (Gmax), s * 14 38.9 * 15 26.9 * 17 36.2 * 14 27.6
Max Q Clear Time (g_c+I1), s 8.7 17.5 12.8 15.2 18.8 38.2 16.3 29.6
Green Ext Time (p_c), s 0.0 3.3 0.1 1.8 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 87.2
HCM 6th LOS F

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC CY Plus Project Phase Two Conditions
23: Michigan St & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh12.5
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 59 170 50 40 310 56 40 120 10 44 90 104
Future Vol, veh/h 59 170 50 40 310 56 40 120 10 44 90 104
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 62 179 53 42 326 59 42 126 11 46 95 109
Number of Lanes 0 2 0 0 2 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 11.9 13 13.3 11.7
HCM LOS B B B B

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 25% 0% 41% 0% 21% 0% 33% 0%
Vol Thru, % 75% 0% 59% 63% 79% 73% 67% 0%
Vol Right, % 0% 100% 0% 37% 0% 27% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 160 10 144 135 195 211 134 104
LT Vol 40 0 59 0 40 0 44 0
Through Vol 120 0 85 85 155 155 90 0
RT Vol 0 10 0 50 0 56 0 104
Lane Flow Rate 168 11 152 142 205 222 141 109
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.335 0.018 0.288 0.251 0.372 0.385 0.278 0.189
Departure Headway (Hd) 7.152 6.309 6.829 6.356 6.526 6.233 7.086 6.204
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 499 562 523 561 548 573 504 574
Service Time 4.949 4.105 4.619 4.146 4.31 4.016 4.877 3.995
HCM Lane V/C Ratio 0.337 0.02 0.291 0.253 0.374 0.387 0.28 0.19
HCM Control Delay 13.6 9.2 12.4 11.3 13.2 12.9 12.6 10.5
HCM Lane LOS B A B B B B B B
HCM 95th-tile Q 1.5 0.1 1.2 1 1.7 1.8 1.1 0.7



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
24: Mt Vernon Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 51 113 30 114 120 192 542 30 67 445 80
Future Volume (veh/h) 60 51 113 30 114 120 192 542 30 67 445 80
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.95 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 1772 1772 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 63 54 26 32 120 23 202 571 14 71 468 69
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 76 267 119 34 269 50 248 735 612 86 911 134
Arrive On Green 0.04 0.12 0.12 0.02 0.10 0.10 0.16 0.41 0.41 0.05 0.31 0.31
Sat Flow, veh/h 1688 2244 998 1594 2806 521 1594 1772 1477 1688 2938 431
Grp Volume(v), veh/h 63 39 41 32 70 73 202 571 14 71 267 270
Grp Sat Flow(s),veh/h/ln1688 1683 1558 1594 1683 1644 1594 1772 1477 1688 1683 1685
Q Serve(g_s), s 1.8 1.0 1.2 1.0 1.9 2.1 6.0 13.7 0.3 2.1 6.4 6.5
Cycle Q Clear(g_c), s 1.8 1.0 1.2 1.0 1.9 2.1 6.0 13.7 0.3 2.1 6.4 6.5
Prop In Lane 1.00 0.64 1.00 0.32 1.00 1.00 1.00 0.26
Lane Grp Cap(c), veh/h 76 201 186 34 161 157 248 735 612 86 522 522
V/C Ratio(X) 0.83 0.20 0.22 0.93 0.44 0.46 0.81 0.78 0.02 0.82 0.51 0.52
Avail Cap(c_a), veh/h 202 915 847 152 874 853 514 1229 1024 168 792 793
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.4 19.6 19.6 24.1 21.0 21.1 20.1 12.5 8.5 23.2 14.0 14.0
Incr Delay (d2), s/veh 8.4 0.5 0.6 29.0 1.9 2.1 2.5 2.6 0.0 7.1 1.1 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 0.4 0.4 0.6 0.7 0.8 2.0 4.3 0.1 0.9 2.0 2.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.8 20.1 20.2 53.1 22.9 23.2 22.6 15.0 8.5 30.3 15.1 15.1
LnGrp LOS C C C D C C C B A C B B
Approach Vol, veh/h 143 175 787 608
Approach Delay, s/veh 25.3 28.5 16.9 16.9
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s5.2 11.3 11.8 21.1 6.3 10.1 6.6 26.3
Change Period (Y+Rc), s 4.1 5.4 4.1 5.8 4.1 5.4 4.1 5.8
Max Green Setting (Gmax), s4.7 26.8 15.9 23.2 5.9 25.6 4.9 34.2
Max Q Clear Time (g_c+I1), s3.0 3.2 8.0 8.5 3.8 4.1 4.1 15.7
Green Ext Time (p_c), s 0.0 0.3 0.2 3.5 0.0 0.6 0.0 4.6

Intersection Summary
HCM 6th Ctrl Delay 18.7
HCM 6th LOS B



HCM 6th TWSC CY Plus Project Phase Two Conditions
25: Commerce Way & De Berry St AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 1.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 67 50 560 85 46 631
Future Vol, veh/h 67 50 560 85 46 631
Conflicting Peds, #/hr 0 0 0 10 10 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 71 53 589 89 48 664

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1072 349 0 0 688 0
          Stage 1 644 - - - - -
          Stage 2 428 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 215 647 - - 902 -
          Stage 1 485 - - - - -
          Stage 2 625 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 201 641 - - 893 -
Mov Cap-2 Maneuver 332 - - - - -
          Stage 1 480 - - - - -
          Stage 2 591 - - - - -

Approach WB NB SB
HCM Control Delay, s 17.2 0 0.8
HCM LOS C

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 418 893 -
HCM Lane V/C Ratio - - 0.295 0.054 -
HCM Control Delay (s) - - 17.2 9.3 0.2
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 1.2 0.2 -



HCM 6th TWSC CY Plus Project Phase Two Conditions
26: Commerce Way & Van Buren Street AM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 3.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 60 162 479 36 90 556
Future Vol, veh/h 60 162 479 36 90 556
Conflicting Peds, #/hr 0 0 0 40 40 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 63 171 504 38 95 585

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1046 311 0 0 582 0
          Stage 1 563 - - - - -
          Stage 2 483 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 224 685 - - 988 -
          Stage 1 534 - - - - -
          Stage 2 586 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 194 659 - - 950 -
Mov Cap-2 Maneuver 326 - - - - -
          Stage 1 514 - - - - -
          Stage 2 527 - - - - -

Approach WB NB SB
HCM Control Delay, s 17.6 0 1.3
HCM LOS C

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 516 950 -
HCM Lane V/C Ratio - - 0.453 0.1 -
HCM Control Delay (s) - - 17.6 9.2 -
HCM Lane LOS - - C A -
HCM 95th %tile Q(veh) - - 2.3 0.3 -



HCM Signalized Intersection Capacity Analysis CY Plus Project Phase Two Conditions
1: S La Cadena Dr & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 490 523 1070 360 446 1300
Future Volume (vph) 490 523 1070 360 446 1300
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 516 551 1126 379 469 1368
RTOR Reduction (vph) 0 103 0 253 0 0
Lane Group Flow (vph) 516 449 1126 126 469 1368
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 38.0 38.0 40.0 40.0 30.0 74.0
Effective Green, g (s) 38.0 38.0 40.0 40.0 30.0 74.0
Actuated g/C Ratio 0.32 0.32 0.33 0.33 0.25 0.62
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 501 475 1117 500 395 2067
v/s Ratio Prot c0.33 c0.34 c0.30 0.41
v/s Ratio Perm 0.30 0.08
v/c Ratio 1.03 0.94 1.01 0.25 1.19 0.66
Uniform Delay, d1 41.0 40.0 40.0 29.1 45.0 14.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 27.6 28.9 0.6 107.0 1.1
Delay (s) 89.1 67.6 68.9 29.7 152.0 16.0
Level of Service F E E C F B
Approach Delay (s) 78.0 59.0 50.7
Approach LOS E E D

Intersection Summary
HCM 2000 Control Delay 60.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 99.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



MOVEMENT SUMMARY
Site: 2 [Cumulative Year PM Peak Hour - Plus Project Phase 

Two Conditions (Site Folder: Grand Terrace Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 
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ID
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Effective
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Rate
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Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 30 2.0 32 2.0 0.347 18.1 LOS C 1.2 31.3 0.83 0.89 1.07 28.7
8 T1 20 2.0 21 2.0 0.347 18.1 LOS C 1.2 31.3 0.83 0.89 1.07 28.7
18 R2 60 2.0 63 2.0 0.347 18.1 LOS C 1.2 31.3 0.83 0.89 1.07 28.0
Approach 110 2.0 116 2.0 0.347 18.1 LOS C 1.2 31.3 0.83 0.89 1.07 28.3

East: Barton Rd

1 L2 40 2.0 42 2.0 0.593 10.6 LOS B 5.2 130.8 0.61 0.51 0.70 32.4
6 T1 733 2.0 772 2.0 0.593 10.7 LOS B 5.2 130.8 0.61 0.51 0.69 32.1
16 R2 492 2.0 518 2.0 0.593 10.8 LOS B 4.9 127.0 0.59 0.50 0.68 31.2
Approach 1265 2.0 1332 2.0 0.593 10.7 LOS B 5.2 130.8 0.60 0.51 0.69 31.8

North: I-215 SB Ramps

7 L2 771 2.0 812 2.0 1.261 149.8 LOS F 69.8 1774.0 1.00 3.95 10.41 10.8
4 T1 30 2.0 32 2.0 1.261 149.8 LOS F 69.8 1774.0 1.00 3.95 10.41 10.8
14 R2 240 2.0 253 2.0 0.422 12.5 LOS B 2.1 52.5 0.70 0.78 0.97 30.5
Approach 1041 2.0 1096 2.0 1.261 118.1 LOS F 69.8 1774.0 0.93 3.22 8.23 12.6

West: Barton Rd

5 L2 170 2.0 179 2.0 0.722 20.6 LOS C 7.1 181.3 0.85 1.15 1.75 27.8
2 T1 776 2.0 817 2.0 0.722 20.6 LOS C 7.1 181.3 0.85 1.15 1.75 28.1
12 R2 30 2.0 32 2.0 0.722 20.6 LOS C 7.1 181.3 0.85 1.15 1.75 27.7
Approach 976 2.0 1027 2.0 0.722 20.6 LOS C 7.1 181.3 0.85 1.15 1.75 28.1

All 
Vehicles

3392 2.0 3571 2.0 1.261 46.8 LOS E 69.8 1774.0 0.78 1.54 3.32 21.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Project: \\FpOC03.fpainc.local\Data_OC\Projects\OC18\0551 Grand Terrace Specific Plan\2022 Updated Study\Analysis\SIDRA\Intersection 2 
Analysis.sip9



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
3: I-215 NB Off/I-215 NB On & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 260 1347 0 0 1125 464 140 0 665 0 0 0
Future Volume (veh/h) 260 1347 0 0 1125 464 140 0 665 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 271 1403 0 0 1172 276 146 0 576
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 296 2064 0 0 1277 566 400 0 747
Arrive On Green 0.18 0.61 0.00 0.00 0.38 0.38 0.25 0.00 0.25
Sat Flow, veh/h 1688 3455 0 0 3455 1492 1594 0 2973
Grp Volume(v), veh/h 271 1403 0 0 1172 276 146 0 576
Grp Sat Flow(s),veh/h/ln 1688 1683 0 0 1683 1492 1594 0 1487
Q Serve(g_s), s 13.5 23.6 0.0 0.0 28.4 12.1 6.5 0.0 15.4
Cycle Q Clear(g_c), s 13.5 23.6 0.0 0.0 28.4 12.1 6.5 0.0 15.4
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 296 2064 0 0 1277 566 400 0 747
V/C Ratio(X) 0.92 0.68 0.00 0.00 0.92 0.49 0.36 0.00 0.77
Avail Cap(c_a), veh/h 296 2102 0 0 1315 583 746 0 1391
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 34.6 11.0 0.0 0.0 25.3 20.2 26.4 0.0 29.7
Incr Delay (d2), s/veh 30.8 0.8 0.0 0.0 10.1 0.5 0.6 0.0 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.9 7.5 0.0 0.0 12.2 4.0 2.5 0.0 5.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 65.4 11.8 0.0 0.0 35.4 20.7 26.9 0.0 31.5
LnGrp LOS E B A A D C C A C
Approach Vol, veh/h 1674 1448 722
Approach Delay, s/veh 20.5 32.6 30.5
Approach LOS C C C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 58.2 20.0 38.2 27.3
Change Period (Y+Rc), s 5.8 5.0 5.8 5.8
Max Green Setting (Gmax), s 53.4 15.0 33.4 40.0
Max Q Clear Time (g_c+I1), s 25.6 15.5 30.4 17.4
Green Ext Time (p_c), s 10.3 0.0 2.1 2.9

Intersection Summary
HCM 6th Ctrl Delay 26.9
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 70 1197 765 484 821 30 608 47 450 20 41 30
Future Volume (veh/h) 70 1197 765 484 821 30 608 47 450 20 41 30
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 74 1260 608 509 864 32 640 134 106 21 43 12
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 93 1267 563 397 1840 68 601 388 322 35 82 23
Arrive On Green 0.06 0.38 0.38 0.24 0.56 0.56 0.18 0.22 0.22 0.02 0.06 0.06
Sat Flow, veh/h 1688 3367 1496 1688 3307 122 3375 1772 1471 1688 1318 368
Grp Volume(v), veh/h 74 1260 608 509 440 456 640 134 106 21 0 55
Grp Sat Flow(s),veh/h/ln1688 1683 1496 1688 1683 1746 1688 1772 1471 1688 0 1686
Q Serve(g_s), s 5.3 45.7 46.1 28.8 19.2 19.2 21.8 7.8 7.4 1.5 0.0 3.9
Cycle Q Clear(g_c), s 5.3 45.7 46.1 28.8 19.2 19.2 21.8 7.8 7.4 1.5 0.0 3.9
Prop In Lane 1.00 1.00 1.00 0.07 1.00 1.00 1.00 0.22
Lane Grp Cap(c), veh/h 93 1267 563 397 936 971 601 388 322 35 0 105
V/C Ratio(X) 0.79 0.99 1.08 1.28 0.47 0.47 1.07 0.35 0.33 0.60 0.00 0.53
Avail Cap(c_a), veh/h 185 1267 563 397 936 971 601 716 594 102 0 483
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 57.2 38.1 38.2 46.8 16.3 16.3 50.3 40.4 40.2 59.5 0.0 55.7
Incr Delay (d2), s/veh 10.7 23.9 61.4 145.3 0.1 0.1 55.4 0.2 0.2 11.4 0.0 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.5 22.2 26.1 27.8 7.0 7.3 13.8 3.5 2.7 0.8 0.0 1.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 67.9 61.9 99.6 192.2 16.5 16.5 105.8 40.6 40.5 70.9 0.0 57.2
LnGrp LOS E E F F B B F D D E A E
Approach Vol, veh/h 1942 1405 880 76
Approach Delay, s/veh 74.0 80.1 88.0 61.0
Approach LOS E F F E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s33.0 51.0 26.0 12.5 11.0 73.0 6.8 31.7
Change Period (Y+Rc), s* 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s* 29 46.1 * 22 35.1 * 13 61.5 * 7.4 49.5
Max Q Clear Time (g_c+I1), s30.8 48.1 23.8 5.9 7.3 21.2 3.5 9.8
Green Ext Time (p_c), s 0.0 0.0 0.0 0.2 0.0 3.6 0.0 0.7

Intersection Summary
HCM 6th Ctrl Delay 78.6
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
5: Mt Vernon Ave & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 228 918 310 413 812 70 260 385 405 60 175 291
Future Volume (veh/h) 228 918 310 413 812 70 260 385 405 60 175 291
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1575 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 233 937 281 421 829 65 265 393 204 61 179 53
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 245 961 287 416 1161 91 228 490 251 75 340 97
Arrive On Green 0.15 0.38 0.38 0.14 0.37 0.37 0.14 0.23 0.23 0.05 0.13 0.13
Sat Flow, veh/h 1594 2539 759 2910 3157 248 1594 2138 1093 1594 2550 726
Grp Volume(v), veh/h 233 620 598 421 442 452 265 308 289 61 116 116
Grp Sat Flow(s),veh/h/ln1594 1683 1615 1455 1683 1721 1594 1683 1548 1594 1683 1592
Q Serve(g_s), s 13.2 33.0 33.3 13.0 20.5 20.5 13.0 15.7 16.1 3.5 5.8 6.2
Cycle Q Clear(g_c), s 13.2 33.0 33.3 13.0 20.5 20.5 13.0 15.7 16.1 3.5 5.8 6.2
Prop In Lane 1.00 0.47 1.00 0.14 1.00 0.71 1.00 0.46
Lane Grp Cap(c), veh/h 245 637 611 416 619 633 228 386 355 75 225 212
V/C Ratio(X) 0.95 0.97 0.98 1.01 0.71 0.71 1.16 0.80 0.81 0.81 0.52 0.55
Avail Cap(c_a), veh/h 245 637 611 416 619 633 228 446 410 123 335 317
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.28 0.28 0.28 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 38.2 27.8 27.9 39.0 24.7 24.7 39.0 33.1 33.2 43.0 36.7 36.9
Incr Delay (d2), s/veh 19.2 13.4 14.8 47.4 6.9 6.8 111.0 10.2 12.2 7.6 3.1 3.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.2 14.5 14.3 7.3 9.0 9.2 11.9 7.2 6.9 1.5 2.5 2.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 57.4 41.3 42.7 86.4 31.6 31.4 150.0 43.3 45.4 50.6 39.8 40.6
LnGrp LOS E D D F C C F D D D D D
Approach Vol, veh/h 1451 1315 862 293
Approach Delay, s/veh 44.4 49.1 76.8 42.4
Approach LOS D D E D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.3 25.8 18.0 39.0 17.0 17.0 17.0 40.0
Change Period (Y+Rc), s 4.0 4.9 4.0 5.5 4.0 4.9 4.0 5.5
Max Green Setting (Gmax), s7.0 24.1 14.0 27.5 13.0 18.1 13.0 28.5
Max Q Clear Time (g_c+I1), s5.5 18.1 15.2 22.5 15.0 8.2 15.0 35.3
Green Ext Time (p_c), s 0.0 2.6 0.0 3.2 0.0 1.2 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 52.9
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC CY Plus Project Phase Two Conditions
6: Michigan St & Commerce Way/Commerce Way/Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh82.7
Intersection LOS F

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 855 30 454 876 30 199
Future Vol, veh/h 855 30 454 876 30 199
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 900 32 478 922 32 209
Number of Lanes 2 0 1 2 1 2

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 3 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 3 2
Conflicting Approach RightNB WB
Conflicting Lanes Right 3 0 3
HCM Control Delay 148 51.3 12.6
HCM LOS F F B

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2WBLn1WBLn2WBLn3
Vol Left, % 100% 0% 0% 0% 0% 100% 13% 0%
Vol Thru, % 0% 0% 0% 100% 90% 0% 87% 100%
Vol Right, % 0% 100% 100% 0% 10% 0% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 30 100 100 570 315 409 337 584
LT Vol 30 0 0 0 0 409 45 0
Through Vol 0 0 0 570 285 0 292 584
RT Vol 0 100 100 0 30 0 0 0
Lane Flow Rate 32 105 105 600 332 430 355 615
Geometry Grp 7 7 7 8 8 8 8 8
Degree of Util (X) 0.082 0.236 0.186 1.388 0.761 0.95 0.742 0.977
Departure Headway (Hd) 9.811 8.573 6.785 8.33 8.262 8.494 8.053 6.216
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 367 421 532 444 441 430 451 590
Service Time 7.511 6.273 4.485 6.03 5.962 6.194 5.753 3.916
HCM Lane V/C Ratio 0.087 0.249 0.197 1.351 0.753 1 0.787 1.042
HCM Control Delay 13.4 13.9 11 211.6 32.8 61.2 30.5 56.3
HCM Lane LOS B B B F D F D F
HCM 95th-tile Q 0.3 0.9 0.7 28.8 6.4 11 6.1 13.8



HCM 6th AWSC CY Plus Project Phase Two Conditions
7: Michigan St & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh19.4
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 59 76 89 20 53 100 107 149 40 120 291 83
Future Vol, veh/h 59 76 89 20 53 100 107 149 40 120 291 83
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 61 79 93 21 55 104 111 155 42 125 303 86
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 12.6 11.7 16.3 27.1
HCM LOS B B C D

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 42% 0% 44% 0% 27% 0% 29% 0%
Vol Thru, % 58% 0% 56% 0% 73% 0% 71% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 256 40 135 89 73 100 411 83
LT Vol 107 0 59 0 20 0 120 0
Through Vol 149 0 76 0 53 0 291 0
RT Vol 0 40 0 89 0 100 0 83
Lane Flow Rate 267 42 141 93 76 104 428 86
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.525 0.071 0.301 0.174 0.164 0.2 0.796 0.14
Departure Headway (Hd) 7.087 6.158 7.698 6.755 7.764 6.904 6.692 5.831
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 509 581 467 531 462 520 539 615
Service Time 4.83 3.9 5.443 4.5 5.512 4.651 4.429 3.568
HCM Lane V/C Ratio 0.525 0.072 0.302 0.175 0.165 0.2 0.794 0.14
HCM Control Delay 17.4 9.4 13.7 10.9 12 11.4 30.7 9.5
HCM Lane LOS C A B B B B D A
HCM 95th-tile Q 3 0.2 1.3 0.6 0.6 0.7 7.5 0.5



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
8: Mt Vernon Ave & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 108 30 36 30 10 70 37 893 50 80 734 74
Future Volume (veh/h) 108 30 36 30 10 70 37 893 50 80 734 74
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 0.97 0.99 0.97 1.00 0.97 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 112 31 8 31 10 14 39 930 48 83 765 70
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 391 248 64 380 120 169 383 1346 69 362 1361 125
Arrive On Green 0.18 0.18 0.18 0.18 0.18 0.18 0.03 0.41 0.41 0.06 0.44 0.44
Sat Flow, veh/h 1290 1348 348 1273 655 918 1594 3252 168 1594 3107 284
Grp Volume(v), veh/h 112 0 39 31 0 24 39 481 497 83 414 421
Grp Sat Flow(s),veh/h/ln1290 0 1696 1273 0 1573 1594 1683 1736 1594 1683 1708
Q Serve(g_s), s 3.3 0.0 0.8 0.9 0.0 0.5 0.6 9.9 9.9 1.2 7.7 7.8
Cycle Q Clear(g_c), s 3.9 0.0 0.8 1.7 0.0 0.5 0.6 9.9 9.9 1.2 7.7 7.8
Prop In Lane 1.00 0.21 1.00 0.58 1.00 0.10 1.00 0.17
Lane Grp Cap(c), veh/h 391 0 312 380 0 289 383 697 719 362 738 748
V/C Ratio(X) 0.29 0.00 0.13 0.08 0.00 0.08 0.10 0.69 0.69 0.23 0.56 0.56
Avail Cap(c_a), veh/h 917 0 1004 900 0 931 479 853 879 422 857 869
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.9 0.0 14.4 15.1 0.0 14.3 7.2 10.2 10.2 7.6 8.8 8.8
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.0 0.0 2.3 2.2 0.1 1.0 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 0.0 0.3 0.2 0.0 0.2 0.1 2.8 2.9 0.3 2.0 2.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.0 0.0 14.5 15.1 0.0 14.3 7.2 12.4 12.3 7.7 9.8 9.8
LnGrp LOS B A B B A B A B B A A A
Approach Vol, veh/h 151 55 1017 918
Approach Delay, s/veh 15.6 14.8 12.2 9.6
Approach LOS B B B A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s7.0 22.5 12.8 6.0 23.5 12.8
Change Period (Y+Rc), s 4.5 5.0 5.0 4.5 5.0 5.0
Max Green Setting (Gmax), s4.1 21.4 25.0 4.0 21.5 25.0
Max Q Clear Time (g_c+I1), s3.2 11.9 5.9 2.6 9.8 3.7
Green Ext Time (p_c), s 0.0 5.2 0.3 0.0 5.1 0.1

Intersection Summary
HCM 6th Ctrl Delay 11.4
HCM 6th LOS B



HCM 6th AWSC CY Plus Project Phase Two Conditions
9: Michigan St & Van Buren St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 12
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 101 21 32 20 27 32 36 142 90 62 246 82
Future Vol, veh/h 101 21 32 20 27 32 36 142 90 62 246 82
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 102 21 32 20 27 32 36 143 91 63 248 83
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 10.7 9.6 11 13.6
HCM LOS B A B B

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 13% 66% 25% 16%
Vol Thru, % 53% 14% 34% 63%
Vol Right, % 34% 21% 41% 21%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 268 154 79 390
LT Vol 36 101 20 62
Through Vol 142 21 27 246
RT Vol 90 32 32 82
Lane Flow Rate 271 156 80 394
Geometry Grp 1 1 1 1
Degree of Util (X) 0.375 0.248 0.126 0.54
Departure Headway (Hd) 4.989 5.731 5.696 4.935
Convergence, Y/N Yes Yes Yes Yes
Cap 720 625 628 737
Service Time 3.023 3.774 3.746 2.935
HCM Lane V/C Ratio 0.376 0.25 0.127 0.535
HCM Control Delay 11 10.7 9.6 13.6
HCM Lane LOS B B A B
HCM 95th-tile Q 1.7 1 0.4 3.3



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
10: S Iowa St & I-215 SB Off Ramp PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 430 670 0 800 570 0
Future Volume (veh/h) 430 670 0 800 570 0
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 0 1772 1772 0
Adj Flow Rate, veh/h 453 584 0 842 600 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 2 2 0
Cap, veh/h 571 538 0 797 797 0
Arrive On Green 0.36 0.36 0.00 0.45 0.45 0.00
Sat Flow, veh/h 1594 1502 0 1772 1772 0
Grp Volume(v), veh/h 453 584 0 842 600 0
Grp Sat Flow(s),veh/h/ln1594 1502 0 1772 1772 0
Q Serve(g_s), s 15.3 21.5 0.0 27.0 16.9 0.0
Cycle Q Clear(g_c), s 15.3 21.5 0.0 27.0 16.9 0.0
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 571 538 0 797 797 0
V/C Ratio(X) 0.79 1.09 0.00 1.06 0.75 0.00
Avail Cap(c_a), veh/h 571 538 0 797 797 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.09 1.00 0.00
Uniform Delay (d), s/veh 17.3 19.3 0.0 16.5 13.7 0.0
Incr Delay (d2), s/veh 8.6 63.9 0.0 28.6 6.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.3 16.1 0.0 14.8 6.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.9 83.2 0.0 45.1 20.2 0.0
LnGrp LOS C F A F C A
Approach Vol, veh/h 1037 842 600
Approach Delay, s/veh 58.2 45.1 20.2
Approach LOS E D C

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 33.0 27.0 33.0
Change Period (Y+Rc), s 6.0 5.5 6.0
Max Green Setting (Gmax), s 27.0 21.5 27.0
Max Q Clear Time (g_c+I1), s 29.0 23.5 18.9
Green Ext Time (p_c), s 0.0 0.0 1.6

Intersection Summary
HCM 6th Ctrl Delay 44.5
HCM 6th LOS D



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
11: S Iowa St & I-215 NB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 390 779 72 410 190 1050
Future Volume (veh/h) 390 779 72 410 190 1050
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 411 820 76 87 200 567
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 318 768 101 115 584 551
Arrive On Green 0.20 0.43 0.13 0.13 0.37 0.37
Sat Flow, veh/h 1594 1772 754 863 1594 1502
Grp Volume(v), veh/h 411 820 0 163 200 567
Grp Sat Flow(s),veh/h/ln1594 1772 0 1617 1594 1502
Q Serve(g_s), s 12.0 26.0 0.0 5.8 5.5 22.0
Cycle Q Clear(g_c), s 12.0 26.0 0.0 5.8 5.5 22.0
Prop In Lane 1.00 0.53 1.00 1.00
Lane Grp Cap(c), veh/h 318 768 0 216 584 551
V/C Ratio(X) 1.29 1.07 0.00 0.75 0.34 1.03
Avail Cap(c_a), veh/h 318 768 0 269 584 551
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.26 0.26
Uniform Delay (d), s/veh 24.0 17.0 0.0 25.0 13.8 19.0
Incr Delay (d2), s/veh 152.6 52.2 0.0 9.8 0.4 27.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln17.4 19.1 0.0 2.7 1.7 19.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 176.6 69.2 0.0 34.8 14.2 46.7
LnGrp LOS F F A C B F
Approach Vol, veh/h 1231 163 767
Approach Delay, s/veh 105.0 34.8 38.2
Approach LOS F C D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 32.0 28.0 18.0 14.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 26.0 22.0 10.0 10.0
Max Q Clear Time (g_c+I1), s 28.0 24.0 14.0 7.8
Green Ext Time (p_c), s 0.0 0.0 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 76.0
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC CY Plus Project Phase Two Conditions
12: Michigan St & Pico St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh10.4
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 22 20 10 30 50 42 30 183 80 72 132 82
Future Vol, veh/h 22 20 10 30 50 42 30 183 80 72 132 82
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 23 21 11 32 53 44 32 193 84 76 139 86
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.1 9.5 10.7 10.7
HCM LOS A A B B

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 10% 42% 25% 25%
Vol Thru, % 62% 38% 41% 46%
Vol Right, % 27% 19% 34% 29%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 293 52 122 286
LT Vol 30 22 30 72
Through Vol 183 20 50 132
RT Vol 80 10 42 82
Lane Flow Rate 308 55 128 301
Geometry Grp 1 1 1 1
Degree of Util (X) 0.396 0.085 0.186 0.389
Departure Headway (Hd) 4.62 5.582 5.228 4.648
Convergence, Y/N Yes Yes Yes Yes
Cap 774 646 678 768
Service Time 2.686 3.582 3.32 2.714
HCM Lane V/C Ratio 0.398 0.085 0.189 0.392
HCM Control Delay 10.7 9.1 9.5 10.7
HCM Lane LOS B A A B
HCM 95th-tile Q 1.9 0.3 0.7 1.9



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
13: Iowa Ave & Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 536 230 809 601 232 910
Future Volume (veh/h) 536 230 809 601 232 910
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 564 242 852 0 244 958
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 460 433 838 215 1138
Arrive On Green 0.29 0.29 0.47 0.00 0.13 0.64
Sat Flow, veh/h 1594 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 564 242 852 0 244 958
Grp Sat Flow(s),veh/h/ln1594 1502 1772 1502 1594 1772
Q Serve(g_s), s 37.5 17.8 61.5 0.0 17.5 54.7
Cycle Q Clear(g_c), s 37.5 17.8 61.5 0.0 17.5 54.7
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 460 433 838 215 1138
V/C Ratio(X) 1.23 0.56 1.02 1.14 0.84
Avail Cap(c_a), veh/h 460 433 838 215 1138
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 46.3 39.2 34.3 0.0 56.3 18.1
Incr Delay (d2), s/veh 120.0 1.6 35.2 0.0 103.3 6.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln29.8 6.6 32.8 0.0 13.0 21.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 166.3 40.8 69.5 0.0 159.6 24.5
LnGrp LOS F D F F C
Approach Vol, veh/h 806 852 A 1202
Approach Delay, s/veh 128.6 69.5 51.9
Approach LOS F E D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s22.0 66.0 88.0 42.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s17.5 61.5 83.5 37.5
Max Q Clear Time (g_c+I1), s19.5 63.5 56.7 39.5
Green Ext Time (p_c), s 0.0 0.0 14.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 78.8
HCM 6th LOS E

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
14: W Main St & Commerce Way PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 623 291 210 174 164 489
Future Volume (veh/h) 623 291 210 174 164 489
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.94 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 649 303 219 46 192 193
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 766 1970 717 147 420 374
Arrive On Green 0.25 0.59 0.26 0.26 0.25 0.25
Sat Flow, veh/h 3092 3455 2838 562 1688 1502
Grp Volume(v), veh/h 649 303 132 133 192 193
Grp Sat Flow(s),veh/h/ln1546 1683 1683 1628 1688 1502
Q Serve(g_s), s 12.0 2.5 3.8 4.0 5.8 6.7
Cycle Q Clear(g_c), s 12.0 2.5 3.8 4.0 5.8 6.7
Prop In Lane 1.00 0.35 1.00 1.00
Lane Grp Cap(c), veh/h 766 1970 439 425 420 374
V/C Ratio(X) 0.85 0.15 0.30 0.31 0.46 0.52
Avail Cap(c_a), veh/h 893 2626 698 676 504 449
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.6 5.7 17.9 17.9 19.2 19.5
Incr Delay (d2), s/veh 6.8 0.0 0.4 0.4 0.8 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.5 0.6 1.3 1.4 2.0 5.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.4 5.7 18.2 18.3 20.0 20.6
LnGrp LOS C A B B B C
Approach Vol, veh/h 952 265 385
Approach Delay, s/veh 21.2 18.3 20.3
Approach LOS C B C

Timer - Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 40.7 19.6 19.5 21.1
Change Period (Y+Rc), s 5.4 4.6 4.6 5.4
Max Green Setting (Gmax), s 47.0 18.0 17.4 25.0
Max Q Clear Time (g_c+I1), s 4.5 8.7 14.0 6.0
Green Ext Time (p_c), s 2.0 0.8 0.9 1.3

Intersection Summary
HCM 6th Ctrl Delay 20.5
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th TWSC CY Plus Project Phase Two Conditions
15: Sanrive Ave/Titan Way & W Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 6.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 113 302 40 30 248 140 60 0 10 80 20 76
Future Vol, veh/h 113 302 40 30 248 140 60 0 10 80 20 76
Conflicting Peds, #/hr 20 0 20 20 0 20 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 120 - - 125 - 95 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 119 318 42 32 261 147 63 0 11 84 21 80

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 428 0 0 380 0 0 802 1089 200 742 963 151
          Stage 1 - - - - - - 597 597 - 345 345 -
          Stage 2 - - - - - - 205 492 - 397 618 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1128 - - 1175 - - 275 214 808 304 254 868
          Stage 1 - - - - - - 456 490 - 644 635 -
          Stage 2 - - - - - - 778 546 - 600 479 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1107 - - 1153 - - 203 179 793 264 212 851
Mov Cap-2 Maneuver - - - - - - 203 179 - 264 212 -
          Stage 1 - - - - - - 399 429 - 564 606 -
          Stage 2 - - - - - - 661 521 - 528 420 -

Approach EB WB NB SB
HCM Control Delay, s 2.1 0.6 28.3 24.9
HCM LOS D C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 227 1107 - - 1153 - - 362
HCM Lane V/C Ratio 0.325 0.107 - - 0.027 - - 0.512
HCM Control Delay (s) 28.3 8.6 - - 8.2 - - 24.9
HCM Lane LOS D A - - A - - C
HCM 95th %tile Q(veh) 1.3 0.4 - - 0.1 - - 2.8



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
16: W Main St & HS Driveway PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 30 362 358 20 10 10
Future Volume (veh/h) 30 362 358 20 10 10
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 32 381 377 7 11 5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 138 1614 1035 447 498 469
Arrive On Green 0.09 0.48 0.31 0.31 0.31 0.31
Sat Flow, veh/h 1594 3455 3455 1453 1594 1502
Grp Volume(v), veh/h 32 381 377 7 11 5
Grp Sat Flow(s),veh/h/ln 1594 1683 1683 1453 1594 1502
Q Serve(g_s), s 0.9 3.2 4.2 0.2 0.2 0.1
Cycle Q Clear(g_c), s 0.9 3.2 4.2 0.2 0.2 0.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 138 1614 1035 447 498 469
V/C Ratio(X) 0.23 0.24 0.36 0.02 0.02 0.01
Avail Cap(c_a), veh/h 428 2804 1612 696 830 782
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 20.4 7.3 13.0 11.6 11.4 11.4
Incr Delay (d2), s/veh 0.3 0.1 0.2 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.9 1.3 0.0 0.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.8 7.4 13.2 11.6 11.5 11.4
LnGrp LOS C A B B B B
Approach Vol, veh/h 413 384 16
Approach Delay, s/veh 8.4 13.2 11.4
Approach LOS A B B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 28.4 19.6 8.3 20.2
Change Period (Y+Rc), s 5.4 4.6 4.1 5.4
Max Green Setting (Gmax), s 40.0 25.0 12.9 23.0
Max Q Clear Time (g_c+I1), s 5.2 2.2 2.9 6.2
Green Ext Time (p_c), s 2.7 0.0 0.0 2.1

Intersection Summary
HCM 6th Ctrl Delay 10.7
HCM 6th LOS B



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
17: Michigan St & W Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 137 169 161 30 242 30 74 145 80 30 105 105
Future Volume (veh/h) 137 169 161 30 242 30 74 145 80 30 105 105
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.95 1.00 0.93 1.00 0.97 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 144 178 56 32 255 21 78 153 66 32 111 73
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 254 687 291 255 641 52 217 377 163 123 263 173
Arrive On Green 0.16 0.20 0.20 0.16 0.20 0.20 0.14 0.32 0.32 0.08 0.27 0.27
Sat Flow, veh/h 1594 3367 1428 1594 3131 255 1594 1161 501 1594 982 646
Grp Volume(v), veh/h 144 178 56 32 136 140 78 0 219 32 0 184
Grp Sat Flow(s),veh/h/ln1594 1683 1428 1594 1683 1703 1594 0 1663 1594 0 1628
Q Serve(g_s), s 6.5 3.5 1.7 1.3 5.4 5.6 3.5 0.0 8.0 1.5 0.0 7.3
Cycle Q Clear(g_c), s 6.5 3.5 1.7 1.3 5.4 5.6 3.5 0.0 8.0 1.5 0.0 7.3
Prop In Lane 1.00 1.00 1.00 0.15 1.00 0.30 1.00 0.40
Lane Grp Cap(c), veh/h 254 687 291 255 344 348 217 0 539 123 0 436
V/C Ratio(X) 0.57 0.26 0.19 0.13 0.39 0.40 0.36 0.00 0.41 0.26 0.00 0.42
Avail Cap(c_a), veh/h 305 1161 493 266 540 546 266 0 539 245 0 501
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 30.3 26.1 12.1 28.1 26.8 26.9 30.6 0.0 20.5 33.9 0.0 23.6
Incr Delay (d2), s/veh 0.7 0.3 0.5 0.1 1.0 1.1 0.4 0.0 2.3 0.4 0.0 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.5 1.4 0.9 0.5 2.2 2.2 1.3 0.0 3.4 0.6 0.0 2.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.0 26.4 12.5 28.2 27.9 27.9 31.0 0.0 22.8 34.3 0.0 24.2
LnGrp LOS C C B C C C C A C C A C
Approach Vol, veh/h 378 308 297 216
Approach Delay, s/veh 26.1 27.9 24.9 25.7
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.6 21.3 14.1 26.0 16.5 21.4 9.7 30.4
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s13.0 26.9 13.0 24.0 14.9 25.0 12.0 * 25
Max Q Clear Time (g_c+I1), s3.3 5.5 5.5 9.3 8.5 7.6 3.5 10.0
Green Ext Time (p_c), s 0.0 1.7 0.0 0.8 0.1 1.8 0.0 1.1

Intersection Summary
HCM 6th Ctrl Delay 26.2
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
18: Stephens Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 576 160 490 356 60 147 10 161 20 10 20
Future Volume (veh/h) 30 576 160 490 356 60 147 10 161 20 10 20
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.99 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 31 600 125 510 371 27 153 10 141 21 10 4
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 26 499 432 396 288 579 179 9 126 151 65 22
Arrive On Green 0.30 0.30 0.30 0.40 0.40 0.40 0.19 0.19 0.19 0.19 0.19 0.19
Sat Flow, veh/h 87 1681 1455 997 725 1460 734 48 677 573 348 119
Grp Volume(v), veh/h 631 0 125 881 0 27 304 0 0 35 0 0
Grp Sat Flow(s),veh/h/ln1768 0 1455 1722 0 1460 1459 0 0 1040 0 0
Q Serve(g_s), s 38.6 0.0 8.6 51.6 0.0 1.5 21.3 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 38.6 0.0 8.6 51.6 0.0 1.5 24.3 0.0 0.0 3.0 0.0 0.0
Prop In Lane 0.05 1.00 0.58 1.00 0.50 0.46 0.60 0.11
Lane Grp Cap(c), veh/h 525 0 432 684 0 579 314 0 0 239 0 0
V/C Ratio(X) 1.20 0.00 0.29 1.29 0.00 0.05 0.97 0.00 0.00 0.15 0.00 0.00
Avail Cap(c_a), veh/h 525 0 432 684 0 579 314 0 0 240 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 45.7 0.0 35.1 39.2 0.0 24.1 53.9 0.0 0.0 44.1 0.0 0.0
Incr Delay (d2), s/veh 108.2 0.0 0.4 140.8 0.0 0.0 41.6 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln32.2 0.0 3.1 47.6 0.0 0.5 13.8 0.0 0.0 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 153.9 0.0 35.5 180.0 0.0 24.1 95.4 0.0 0.0 44.2 0.0 0.0
LnGrp LOS F A D F A C F A A D A A
Approach Vol, veh/h 756 908 304 35
Approach Delay, s/veh 134.3 175.4 95.4 44.2
Approach LOS F F F D

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 44.0 29.0 57.0 29.0
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 38.6 * 24 51.6 * 24
Max Q Clear Time (g_c+I1), s 40.6 5.0 53.6 26.3
Green Ext Time (p_c), s 0.0 0.1 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 145.5
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC CY Plus Project Phase Two Conditions
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh233.2
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 120 460 80 70 177 40 30 420 10 200 300 70
Future Vol, veh/h 120 460 80 70 177 40 30 420 10 200 300 70
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 126 484 84 74 186 42 32 442 11 211 316 74
Number of Lanes 0 1 0 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 1 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 1
HCM Control Delay 408.4 39.7 153.1 192.3
HCM LOS F E F F

Lane NBLn1 NBLn2 EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 7% 0% 18% 28% 0% 40% 0%
Vol Thru, % 93% 0% 70% 72% 0% 60% 0%
Vol Right, % 0% 100% 12% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 450 10 660 247 40 500 70
LT Vol 30 0 120 70 0 200 0
Through Vol 420 0 460 177 0 300 0
RT Vol 0 10 80 0 40 0 70
Lane Flow Rate 474 11 695 260 42 526 74
Geometry Grp 7 7 6 7 7 7 7
Degree of Util (X) 1.21 0.025 1.826 0.712 0.106 1.367 0.173
Departure Headway (Hd) 12.153 11.362 10.933 13.391 12.485 12.126 11.158
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 303 317 340 273 289 305 323
Service Time 9.853 9.062 8.933 11.091 10.185 9.826 8.858
HCM Lane V/C Ratio 1.564 0.035 2.044 0.952 0.145 1.725 0.229
HCM Control Delay 156.2 14.4 408.4 43.4 16.7 216.9 16.2
HCM Lane LOS F B F E C F C
HCM 95th-tile Q 16.1 0.1 39.7 4.9 0.4 20.9 0.6



HCM 6th AWSC CY Plus Project Phase Two Conditions
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh133.5
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 178 526 20 140 0 87 0 270 90 10 160 0
Future Vol, veh/h 178 526 20 140 0 87 0 270 90 10 160 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 187 554 21 147 0 92 0 284 95 11 168 0
Number of Lanes 0 1 1 1 0 1 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 250 14.8 28.9 17.3
HCM LOS F B D C

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 0% 25% 0% 100% 0% 6%
Vol Thru, % 75% 75% 0% 0% 0% 94%
Vol Right, % 25% 0% 100% 0% 100% 0%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 360 704 20 140 87 170
LT Vol 0 178 0 140 0 10
Through Vol 270 526 0 0 0 160
RT Vol 90 0 20 0 87 0
Lane Flow Rate 379 741 21 147 92 179
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.72 1.504 0.038 0.335 0.178 0.378
Departure Headway (Hd) 7.967 7.307 6.457 9.141 7.888 8.943
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 459 504 558 396 458 404
Service Time 5.967 5.007 4.157 6.841 5.588 6.943
HCM Lane V/C Ratio 0.826 1.47 0.038 0.371 0.201 0.443
HCM Control Delay 28.9 256.8 9.4 16.4 12.3 17.3
HCM Lane LOS D F A C B C
HCM 95th-tile Q 5.7 38.3 0.1 1.4 0.6 1.7



HCM 6th TWSC CY Plus Project Phase Two Conditions
21: Highgrove Pl & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 680 67 50 776 20 100 0 526 10 110 30
Future Vol, veh/h 10 680 67 50 776 20 100 0 526 10 110 30
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Free - - None - - Stop - - None
Storage Length - - 100 - - - - - 115 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 716 71 53 817 21 105 0 554 11 116 32

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 838 0 - 716 0 0 1746 1682 716 1672 1672 828
          Stage 1 - - - - - - 738 738 - 934 934 -
          Stage 2 - - - - - - 1008 944 - 738 738 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 796 - 0 885 - - ~ 68 94 ~ 430 76 ~ 96 371
          Stage 1 - - 0 - - - 410 424 - 319 345 -
          Stage 2 - - 0 - - - 290 341 - 410 424 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 796 - - 885 - - - 81 ~ 430 - ~ 83 371
Mov Cap-2 Maneuver - - - - - - - 81 - - ~ 83 -
          Stage 1 - - - - - - 401 414 - 312 306 -
          Stage 2 - - - - - - 146 302 - - 414 -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.6
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBL WBT WBR SBLn1
Capacity (veh/h) - 430 796 - 885 - - -
HCM Lane V/C Ratio - 1.288 0.013 - 0.059 - - -
HCM Control Delay (s) - 173.2 9.6 0 9.3 0 - -
HCM Lane LOS - F A A A A - -
HCM 95th %tile Q(veh) - 24.1 0 - 0.2 - - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
22: Iowa Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 392 552 241 115 227 140 350 922 156 160 908 269
Future Volume (veh/h) 392 552 241 115 227 140 350 922 156 160 908 269
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 413 581 220 121 239 24 368 971 156 168 956 264
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 316 630 238 135 269 222 311 1133 182 188 813 224
Arrive On Green 0.20 0.27 0.27 0.08 0.15 0.15 0.19 0.39 0.39 0.12 0.31 0.31
Sat Flow, veh/h 1594 2376 897 1594 1772 1465 1594 2897 465 1594 2589 712
Grp Volume(v), veh/h 413 411 390 121 239 24 368 564 563 168 620 600
Grp Sat Flow(s),veh/h/ln 1594 1683 1590 1594 1772 1465 1594 1683 1679 1594 1683 1618
Q Serve(g_s), s 28.3 33.9 34.0 10.7 18.9 2.0 27.8 43.8 43.8 14.8 44.8 44.8
Cycle Q Clear(g_c), s 28.3 33.9 34.0 10.7 18.9 2.0 27.8 43.8 43.8 14.8 44.8 44.8
Prop In Lane 1.00 0.56 1.00 1.00 1.00 0.28 1.00 0.44
Lane Grp Cap(c), veh/h 316 447 422 135 269 222 311 658 656 188 529 508
V/C Ratio(X) 1.31 0.92 0.92 0.90 0.89 0.11 1.18 0.86 0.86 0.89 1.17 1.18
Avail Cap(c_a), veh/h 316 474 448 135 298 246 311 658 656 190 529 508
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 57.2 50.9 51.0 64.7 59.3 52.2 57.4 39.8 39.8 62.1 48.9 48.9
Incr Delay (d2), s/veh 158.9 22.6 24.1 47.4 24.6 0.2 111.0 10.8 11.0 36.3 96.8 100.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 25.2 16.8 16.1 6.1 10.2 0.8 20.5 19.4 19.4 7.8 32.4 31.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 216.1 73.6 75.1 112.0 83.9 52.4 168.5 50.6 50.8 98.3 145.7 148.9
LnGrp LOS F E E F F D F D D F F F
Approach Vol, veh/h 1214 384 1495 1388
Approach Delay, s/veh 122.6 90.8 79.7 141.4
Approach LOS F F E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 21.0 61.6 16.8 43.3 32.0 50.6 33.0 27.1
Change Period (Y+Rc), s * 4.2 5.8 * 4.7 5.4 * 4.2 5.8 * 4.7 5.4
Max Green Setting (Gmax), s * 17 55.6 * 12 40.2 * 28 44.8 * 28 24.0
Max Q Clear Time (g_c+I1), s 16.8 45.8 12.7 36.0 29.8 46.8 30.3 20.9
Green Ext Time (p_c), s 0.0 4.7 0.0 1.8 0.0 0.0 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 111.4
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC CY Plus Project Phase Two Conditions
23: Michigan St & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh14.5
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 48 440 130 10 160 50 30 90 10 44 120 72
Future Vol, veh/h 48 440 130 10 160 50 30 90 10 44 120 72
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 51 463 137 11 168 53 32 95 11 46 126 76
Number of Lanes 0 2 0 0 2 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 16.6 11.4 12.6 12.8
HCM LOS C B B B

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 25% 0% 18% 0% 11% 0% 27% 0%
Vol Thru, % 75% 0% 82% 63% 89% 62% 73% 0%
Vol Right, % 0% 100% 0% 37% 0% 38% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 120 10 268 350 90 130 164 72
LT Vol 30 0 48 0 10 0 44 0
Through Vol 90 0 220 220 80 80 120 0
RT Vol 0 10 0 130 0 50 0 72
Lane Flow Rate 126 11 282 368 95 137 173 76
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.262 0.019 0.495 0.61 0.181 0.249 0.348 0.135
Departure Headway (Hd) 7.466 6.621 6.319 5.965 6.873 6.541 7.25 6.398
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 477 536 567 601 518 545 494 556
Service Time 5.262 4.416 4.093 3.738 4.665 4.334 5.036 4.184
HCM Lane V/C Ratio 0.264 0.021 0.497 0.612 0.183 0.251 0.35 0.137
HCM Control Delay 12.9 9.5 15.2 17.7 11.2 11.5 13.9 10.2
HCM Lane LOS B A C C B B B B
HCM 95th-tile Q 1 0.1 2.7 4.1 0.7 1 1.5 0.5



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two Conditions
24: Mt Vernon Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 90 172 232 20 57 59 114 572 20 82 511 90
Future Volume (veh/h) 90 172 232 20 57 59 114 572 20 82 511 90
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.94 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 1772 1772 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 95 181 50 21 60 10 120 602 9 86 538 81
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 119 349 93 24 226 36 149 747 622 107 1146 172
Arrive On Green 0.07 0.13 0.13 0.02 0.08 0.08 0.09 0.42 0.42 0.06 0.39 0.39
Sat Flow, veh/h 1688 2609 698 1594 2874 463 1594 1772 1477 1688 2928 439
Grp Volume(v), veh/h 95 115 116 21 34 36 120 602 9 86 308 311
Grp Sat Flow(s),veh/h/ln1688 1683 1624 1594 1683 1654 1594 1772 1477 1688 1683 1684
Q Serve(g_s), s 2.9 3.4 3.5 0.7 1.0 1.1 3.9 15.8 0.2 2.7 7.2 7.3
Cycle Q Clear(g_c), s 2.9 3.4 3.5 0.7 1.0 1.1 3.9 15.8 0.2 2.7 7.2 7.3
Prop In Lane 1.00 0.43 1.00 0.28 1.00 1.00 1.00 0.26
Lane Grp Cap(c), veh/h 119 225 217 24 132 130 149 747 622 107 659 659
V/C Ratio(X) 0.80 0.51 0.53 0.88 0.26 0.28 0.81 0.81 0.01 0.81 0.47 0.47
Avail Cap(c_a), veh/h 220 833 804 190 814 799 322 1111 926 156 871 871
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 24.2 21.3 21.4 26.0 22.9 23.0 23.5 13.4 8.9 24.5 12.0 12.0
Incr Delay (d2), s/veh 4.6 1.8 2.0 28.1 1.0 1.1 3.9 3.5 0.0 10.8 0.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.2 1.3 1.3 0.4 0.4 0.4 1.4 5.2 0.0 1.2 2.2 2.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.9 23.1 23.4 54.1 24.0 24.1 27.4 17.0 8.9 35.3 12.7 12.8
LnGrp LOS C C C D C C C B A D B B
Approach Vol, veh/h 326 91 731 705
Approach Delay, s/veh 24.9 31.0 18.6 15.5
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s4.9 12.5 9.0 26.5 7.8 9.6 7.4 28.1
Change Period (Y+Rc), s 4.1 5.4 4.1 5.8 4.1 5.4 4.1 5.8
Max Green Setting (Gmax), s6.3 26.2 10.7 27.4 6.9 25.6 4.9 33.2
Max Q Clear Time (g_c+I1), s2.7 5.5 5.9 9.3 4.9 3.1 4.7 17.8
Green Ext Time (p_c), s 0.0 1.1 0.1 4.6 0.0 0.3 0.0 4.5

Intersection Summary
HCM 6th Ctrl Delay 19.1
HCM 6th LOS B



HCM 6th TWSC CY Plus Project Phase Two Conditions
25: Commerce Way & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 4.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 110 103 792 130 59 807
Future Vol, veh/h 110 103 792 130 59 807
Conflicting Peds, #/hr 0 0 0 10 10 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 116 108 834 137 62 849

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1462 496 0 0 981 0
          Stage 1 913 - - - - -
          Stage 2 549 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 120 519 - - 699 -
          Stage 1 352 - - - - -
          Stage 2 542 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 108 514 - - 692 -
Mov Cap-2 Maneuver 234 - - - - -
          Stage 1 348 - - - - -
          Stage 2 493 - - - - -

Approach WB NB SB
HCM Control Delay, s 39.4 0 0.7
HCM LOS E

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 318 692 -
HCM Lane V/C Ratio - - 0.705 0.09 -
HCM Control Delay (s) - - 39.4 10.7 -
HCM Lane LOS - - E B -
HCM 95th %tile Q(veh) - - 5 0.3 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC CY Plus Project Phase Two Conditions
26: Commerce Way & Van Buren St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 4.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 44 180 694 63 228 659
Future Vol, veh/h 44 180 694 63 228 659
Conflicting Peds, #/hr 0 0 0 20 20 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 46 189 731 66 240 694

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1611 419 0 0 817 0
          Stage 1 784 - - - - -
          Stage 2 827 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 95 583 - - 807 -
          Stage 1 410 - - - - -
          Stage 2 390 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 65 572 - - 792 -
Mov Cap-2 Maneuver 176 - - - - -
          Stage 1 402 - - - - -
          Stage 2 272 - - - - -

Approach WB NB SB
HCM Control Delay, s 26.5 0 3
HCM LOS D

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 397 792 -
HCM Lane V/C Ratio - - 0.594 0.303 -
HCM Control Delay (s) - - 26.5 11.5 -
HCM Lane LOS - - D B -
HCM 95th %tile Q(veh) - - 3.7 1.3 -
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HCM Signalized Intersection Capacity Analysis OY Plus Project Phase One with Improvements
1: S La Cadena Dr & Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 196 321 553 166 290 1105
Future Volume (vph) 196 321 553 166 290 1105
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 213 349 601 180 315 1201
RTOR Reduction (vph) 0 196 0 126 0 0
Lane Group Flow (vph) 213 153 601 54 315 1201
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 34.2 34.2 24.5 24.5 11.1 39.6
Effective Green, g (s) 34.2 34.2 24.5 24.5 11.1 39.6
Actuated g/C Ratio 0.42 0.42 0.30 0.30 0.14 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 661 627 1004 449 214 1623
v/s Ratio Prot c0.13 0.18 c0.20 c0.36
v/s Ratio Perm 0.10 0.04
v/c Ratio 0.32 0.24 0.60 0.12 1.47 0.74
Uniform Delay, d1 16.0 15.4 24.5 20.8 35.4 17.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 1.5 0.3 236.0 2.2
Delay (s) 16.3 15.6 25.9 21.1 271.3 19.2
Level of Service B B C C F B
Approach Delay (s) 15.9 24.8 71.6
Approach LOS B C E

Intersection Summary
HCM 2000 Control Delay 47.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 81.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 117 543 471 332 754 18 688 112 215 69 82 106
Future Volume (veh/h) 117 543 471 332 754 18 688 112 215 69 82 106
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 139 646 228 395 898 21 819 133 121 82 98 93
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 166 759 336 401 1226 29 909 567 472 104 92 87
Arrive On Green 0.10 0.23 0.23 0.24 0.36 0.36 0.27 0.32 0.32 0.06 0.11 0.11
Sat Flow, veh/h 1688 3367 1492 1688 3360 79 3375 1772 1475 1688 823 781
Grp Volume(v), veh/h 139 646 228 395 450 469 819 133 121 82 0 191
Grp Sat Flow(s),veh/h/ln 1688 1683 1492 1688 1683 1755 1688 1772 1475 1688 0 1604
Q Serve(g_s), s 9.5 21.5 16.3 27.2 27.1 27.1 27.4 6.5 7.1 5.6 0.0 13.1
Cycle Q Clear(g_c), s 9.5 21.5 16.3 27.2 27.1 27.1 27.4 6.5 7.1 5.6 0.0 13.1
Prop In Lane 1.00 1.00 1.00 0.04 1.00 1.00 1.00 0.49
Lane Grp Cap(c), veh/h 166 759 336 401 614 640 909 567 472 104 0 180
V/C Ratio(X) 0.84 0.85 0.68 0.98 0.73 0.73 0.90 0.23 0.26 0.79 0.00 1.06
Avail Cap(c_a), veh/h 289 930 412 401 614 640 1206 567 472 359 0 180
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 51.8 43.4 41.4 44.4 32.2 32.2 41.2 29.2 29.5 54.1 0.0 51.9
Incr Delay (d2), s/veh 8.1 5.5 2.0 40.7 3.9 3.8 7.2 0.1 0.1 9.6 0.0 84.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.3 9.4 6.2 15.7 11.4 11.9 12.2 2.8 2.5 2.7 0.0 9.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.9 48.9 43.4 85.1 36.1 36.0 48.4 29.3 29.6 63.7 0.0 136.8
LnGrp LOS E D D F D D D C C E A F
Approach Vol, veh/h 1013 1314 1073 273
Approach Delay, s/veh 49.2 50.8 43.9 114.9
Approach LOS D D D F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 32.0 31.3 35.7 18.0 15.7 47.6 11.4 42.3
Change Period (Y+Rc), s * 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s * 28 32.3 * 42 13.1 * 20 40.1 * 25 30.0
Max Q Clear Time (g_c+I1), s 29.2 23.5 29.4 15.1 11.5 29.1 7.6 9.1
Green Ext Time (p_c), s 0.0 2.3 2.1 0.0 0.2 2.9 0.1 0.6

Intersection Summary
HCM 6th Ctrl Delay 53.1
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary
6: Michigan St & Commerce Way/Commerce Way/Barton Rd Option One - AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 517 10 325 568 14 524
Future Volume (veh/h) 517 10 325 568 14 524
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.97 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1673 1772 1673 1772
Adj Flow Rate, veh/h 615 11 354 722 17 87
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 916 16 539 1198 131 217
Arrive On Green 0.27 0.27 0.34 0.34 0.08 0.08
Sat Flow, veh/h 3470 60 1594 3544 1594 2643
Grp Volume(v), veh/h 306 320 354 722 17 87
Grp Sat Flow(s),veh/h/ln 1683 1759 1594 1772 1594 1321
Q Serve(g_s), s 7.1 7.1 8.3 7.4 0.4 1.4
Cycle Q Clear(g_c), s 7.1 7.1 8.3 7.4 0.4 1.4
Prop In Lane 0.03 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 456 476 539 1198 131 217
V/C Ratio(X) 0.67 0.67 0.66 0.60 0.13 0.40
Avail Cap(c_a), veh/h 694 725 748 1663 657 1089
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 14.2 14.2 12.3 12.0 18.6 19.0
Incr Delay (d2), s/veh 1.7 1.7 1.4 0.5 0.4 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 2.5 2.6 2.4 0.2 0.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.9 15.9 13.7 12.5 19.0 20.2
LnGrp LOS B B B B B C
Approach Vol, veh/h 626 1076 104
Approach Delay, s/veh 15.9 12.9 20.0
Approach LOS B B C

Timer - Assigned Phs 2 4 8
Phs Duration (G+Y+Rc), s 8.1 16.3 19.3
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 20.5
Max Q Clear Time (g_c+I1), s 3.4 9.1 10.3
Green Ext Time (p_c), s 0.2 2.6 4.4

Intersection Summary
HCM 6th Ctrl Delay 14.3
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.

OY Plus Project Phase One with Improvements



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
6: Michigan St & Commerce Way/Commerce Way/Barton Rd Option Two - AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 517 10 325 568 14 524
Future Volume (veh/h) 517 10 325 568 14 524
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.97 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1673 1772 1673 1772
Adj Flow Rate, veh/h 615 11 387 676 17 87
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 965 17 465 2321 136 226
Arrive On Green 0.29 0.29 0.29 0.69 0.09 0.09
Sat Flow, veh/h 3470 60 1594 3455 1594 2643
Grp Volume(v), veh/h 306 320 387 676 17 87
Grp Sat Flow(s),veh/h/ln 1683 1759 1594 1683 1594 1321
Q Serve(g_s), s 6.4 6.4 9.1 3.1 0.4 1.2
Cycle Q Clear(g_c), s 6.4 6.4 9.1 3.1 0.4 1.2
Prop In Lane 0.03 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 480 502 465 2321 136 226
V/C Ratio(X) 0.64 0.64 0.83 0.29 0.12 0.38
Avail Cap(c_a), veh/h 757 791 717 2321 717 1189
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 12.5 12.5 13.3 2.4 16.9 17.3
Incr Delay (d2), s/veh 1.4 1.4 5.0 0.1 0.4 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.1 2.2 3.2 0.3 0.1 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.9 13.8 18.3 2.5 17.3 18.4
LnGrp LOS B B B A B B
Approach Vol, veh/h 626 1063 104
Approach Delay, s/veh 13.9 8.2 18.2
Approach LOS B A B

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 16.2 15.9 32.1 7.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 20.5 18.0
Max Q Clear Time (g_c+I1), s 11.1 8.4 5.1 3.2
Green Ext Time (p_c), s 0.7 2.7 4.1 0.2

Intersection Summary
HCM 6th Ctrl Delay 10.8
HCM 6th LOS B



HCM 6th Signalized Intersection Summary
13: Iowa Ave & Main St Option One - AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 344 339 727 267 234 735
Future Volume (veh/h) 344 339 727 267 234 735
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 410 404 865 0 279 875
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 786 382 827 266 1189
Arrive On Green 0.25 0.25 0.47 0.00 0.17 0.67
Sat Flow, veh/h 3092 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 410 404 865 0 279 875
Grp Sat Flow(s),veh/h/ln 1546 1502 1772 1502 1594 1772
Q Serve(g_s), s 13.7 30.5 56.0 0.0 20.0 38.5
Cycle Q Clear(g_c), s 13.7 30.5 56.0 0.0 20.0 38.5
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 786 382 827 266 1189
V/C Ratio(X) 0.52 1.06 1.05 1.05 0.74
Avail Cap(c_a), veh/h 786 382 827 266 1189
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 38.5 44.8 32.0 0.0 50.0 12.8
Incr Delay (d2), s/veh 0.6 62.4 44.0 0.0 69.0 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.1 17.6 32.2 0.0 12.8 13.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.1 107.1 76.0 0.0 119.0 15.8
LnGrp LOS D F F F B
Approach Vol, veh/h 814 865 A 1154
Approach Delay, s/veh 72.9 76.0 40.8
Approach LOS E E D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 24.5 60.5 85.0 35.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 20.0 56.0 80.5 30.5
Max Q Clear Time (g_c+I1), s 22.0 58.0 40.5 32.5
Green Ext Time (p_c), s 0.0 0.0 15.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 60.7
HCM 6th LOS E

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.

OY Plus Project Phase One with Improvements



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
13: Iowa Ave & Main St Option Two - AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 344 339 727 267 234 735
Future Volume (veh/h) 344 339 727 267 234 735
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 410 404 865 0 279 875
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 491 463 1048 322 1015
Arrive On Green 0.31 0.31 0.31 0.00 0.20 0.57
Sat Flow, veh/h 1594 1502 3544 0 1594 1772
Grp Volume(v), veh/h 410 404 865 0 279 875
Grp Sat Flow(s),veh/h/ln 1594 1502 1683 0 1594 1772
Q Serve(g_s), s 18.1 19.3 18.0 0.0 12.8 31.6
Cycle Q Clear(g_c), s 18.1 19.3 18.0 0.0 12.8 31.6
Prop In Lane 1.00 1.00 0.00 1.00
Lane Grp Cap(c), veh/h 491 463 1048 322 1015
V/C Ratio(X) 0.83 0.87 0.83 0.87 0.86
Avail Cap(c_a), veh/h 642 605 1133 642 1015
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 24.4 24.8 24.2 0.0 29.2 13.6
Incr Delay (d2), s/veh 7.3 10.8 5.6 0.0 5.7 8.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.2 7.6 7.2 0.0 5.0 11.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.7 35.6 29.8 0.0 34.9 22.0
LnGrp LOS C D C C C
Approach Vol, veh/h 814 865 A 1154
Approach Delay, s/veh 33.6 29.8 25.1
Approach LOS C C C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 19.8 28.1 47.9 27.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 30.5 25.5 25.5 30.5
Max Q Clear Time (g_c+I1), s 14.8 20.0 33.6 21.3
Green Ext Time (p_c), s 0.5 3.6 0.0 2.1

Intersection Summary
HCM 6th Ctrl Delay 29.0
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
14: W Main St & Commerce Way AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 297 195 426 127 287 302
Future Volume (veh/h) 297 195 426 127 287 302
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.92 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 495 325 710 190 478 246
Peak Hour Factor 0.60 0.60 0.60 0.60 0.60 0.60
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 599 1041 885 237 527 469
Arrive On Green 0.19 0.59 0.34 0.34 0.31 0.31
Sat Flow, veh/h 3092 1772 2662 688 1688 1502
Grp Volume(v), veh/h 495 325 464 436 478 246
Grp Sat Flow(s),veh/h/ln 1546 1772 1683 1578 1688 1502
Q Serve(g_s), s 13.8 8.3 22.5 22.5 24.5 12.1
Cycle Q Clear(g_c), s 13.8 8.3 22.5 22.5 24.5 12.1
Prop In Lane 1.00 0.44 1.00 1.00
Lane Grp Cap(c), veh/h 599 1041 579 543 527 469
V/C Ratio(X) 0.83 0.31 0.80 0.80 0.91 0.52
Avail Cap(c_a), veh/h 1117 1901 1113 1044 647 576
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.8 9.4 26.7 26.8 29.7 25.4
Incr Delay (d2), s/veh 3.0 0.2 2.6 2.8 14.6 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.2 2.8 8.8 8.3 11.2 10.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 37.8 9.5 29.4 29.6 44.3 26.4
LnGrp LOS D A C C D C
Approach Vol, veh/h 820 900 724
Approach Delay, s/veh 26.6 29.5 38.2
Approach LOS C C D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 57.4 32.6 21.9 35.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 96.5 34.5 32.5 59.5
Max Q Clear Time (g_c+I1), s 10.3 26.5 15.8 24.5
Green Ext Time (p_c), s 2.0 1.6 1.6 6.4

Intersection Summary
HCM 6th Ctrl Delay 31.1
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
17: Michigan St & W Main St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 36 311 99 7 295 56 113+50 66 48 18 177 136
Future Volume (veh/h) 36 311 99 7 295 56 163 66 48 18 177 136
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.92 1.00 0.90 1.00 0.93 1.00 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 56 486 68 11 461 82 255 103 56 28 277 185
Peak Hour Factor 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 169 463 363 169 376 67 279 389 211 105 255 171
Arrive On Green 0.11 0.26 0.26 0.11 0.26 0.26 0.18 0.37 0.37 0.07 0.26 0.26
Sat Flow, veh/h 1594 1772 1387 1594 1438 256 1594 1046 569 1594 965 644
Grp Volume(v), veh/h 56 486 68 11 0 543 255 0 159 28 0 462
Grp Sat Flow(s),veh/h/ln 1594 1772 1387 1594 0 1693 1594 0 1615 1594 0 1609
Q Serve(g_s), s 3.1 24.6 2.3 0.6 0.0 24.6 14.8 0.0 6.5 1.6 0.0 24.9
Cycle Q Clear(g_c), s 3.1 24.6 2.3 0.6 0.0 24.6 14.8 0.0 6.5 1.6 0.0 24.9
Prop In Lane 1.00 1.00 1.00 0.15 1.00 0.35 1.00 0.40
Lane Grp Cap(c), veh/h 169 463 363 169 0 443 279 0 600 105 0 426
V/C Ratio(X) 0.33 1.05 0.19 0.06 0.00 1.23 0.91 0.00 0.26 0.27 0.00 1.08
Avail Cap(c_a), veh/h 269 463 363 269 0 443 279 0 600 276 0 426
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 39.0 34.7 10.9 37.8 0.0 34.7 38.1 0.0 20.6 41.8 0.0 34.6
Incr Delay (d2), s/veh 0.4 55.3 0.4 0.1 0.0 120.6 31.3 0.0 1.1 0.5 0.0 68.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 17.4 1.2 0.2 0.0 24.4 8.2 0.0 2.6 0.6 0.0 17.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.4 90.0 11.2 37.9 0.0 155.3 69.4 0.0 21.7 42.3 0.0 103.0
LnGrp LOS D F B D A F E A C D A F
Approach Vol, veh/h 610 554 414 490
Approach Delay, s/veh 76.6 153.0 51.1 99.5
Approach LOS E F D F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.1 30.0 20.0 30.0 14.1 30.0 9.9 40.1
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s 15.9 24.6 16.5 24.9 15.9 24.6 16.3 * 25
Max Q Clear Time (g_c+I1), s 2.6 26.6 16.8 26.9 5.1 26.6 3.6 8.5
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8

Intersection Summary
HCM 6th Ctrl Delay 97.4
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
18: Stephens Ave & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 361 102 579 354 5 130 2 160 8 8 2
Future Volume (veh/h) 0 361 102 579 354 5 130 2 160 8 8 2
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.97 0.99 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 0 406 61 651 398 3 146 2 138 9 9 1
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 0 362 296 530 324 727 176 2 130 128 114 11
Arrive On Green 0.00 0.20 0.20 0.50 0.50 0.50 0.19 0.19 0.19 0.19 0.19 0.19
Sat Flow, veh/h 0 1772 1448 1067 652 1462 731 11 691 478 604 60
Grp Volume(v), veh/h 0 406 61 1049 0 3 286 0 0 19 0 0
Grp Sat Flow(s),veh/h/ln 0 1772 1448 1719 0 1462 1433 0 0 1143 0 0
Q Serve(g_s), s 0.0 28.6 4.9 69.6 0.0 0.1 24.9 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 28.6 4.9 69.6 0.0 0.1 26.3 0.0 0.0 1.4 0.0 0.0
Prop In Lane 0.00 1.00 0.62 1.00 0.51 0.48 0.47 0.05
Lane Grp Cap(c), veh/h 0 362 296 854 0 727 308 0 0 253 0 0
V/C Ratio(X) 0.00 1.12 0.21 1.23 0.00 0.00 0.93 0.00 0.00 0.08 0.00 0.00
Avail Cap(c_a), veh/h 0 362 296 854 0 727 308 0 0 253 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 55.7 46.3 35.2 0.0 17.7 57.5 0.0 0.0 46.7 0.0 0.0
Incr Delay (d2), s/veh 0.0 84.4 0.3 112.8 0.0 0.0 32.7 0.0 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 21.0 1.8 54.3 0.0 0.0 13.1 0.0 0.0 0.6 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 140.1 46.6 148.0 0.0 17.7 90.2 0.0 0.0 46.8 0.0 0.0
LnGrp LOS A F D F A B F A A D A A
Approach Vol, veh/h 467 1052 286 19
Approach Delay, s/veh 127.9 147.6 90.2 46.8
Approach LOS F F F D

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.0 31.0 75.0 31.0
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 28.6 * 26 69.6 * 26
Max Q Clear Time (g_c+I1), s 30.6 3.4 71.6 28.3
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 132.5
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 80 542 61 29 168 27 40 85 21 152 248 83
Future Volume (veh/h) 80 542 61 29 168 27 40 85 21 152 248 83
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 82 553 62 30 171 28 41 87 0 155 253 85
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 130 633 68 127 635 686 104 177 232 309 592
Arrive On Green 0.46 0.46 0.46 0.46 0.46 0.46 0.40 0.40 0.00 0.40 0.40 0.40
Sat Flow, veh/h 141 1385 149 131 1390 1502 67 446 1502 382 779 1492
Grp Volume(v), veh/h 697 0 0 201 0 28 128 0 0 408 0 85
Grp Sat Flow(s),veh/h/ln 1675 0 0 1521 0 1502 513 0 1502 1161 0 1492
Q Serve(g_s), s 16.0 0.0 0.0 0.0 0.0 0.6 1.6 0.0 0.0 0.0 0.0 2.2
Cycle Q Clear(g_c), s 23.8 0.0 0.0 4.3 0.0 0.6 22.6 0.0 0.0 21.0 0.0 2.2
Prop In Lane 0.12 0.09 0.15 1.00 0.32 1.00 0.38 1.00
Lane Grp Cap(c), veh/h 831 0 0 762 0 686 281 0 541 0 592
V/C Ratio(X) 0.84 0.00 0.00 0.26 0.00 0.04 0.46 0.00 0.75 0.00 0.14
Avail Cap(c_a), veh/h 919 0 0 842 0 767 281 0 541 0 592
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 15.4 0.0 0.0 10.3 0.0 9.3 14.6 0.0 0.0 17.0 0.0 11.9
Incr Delay (d2), s/veh 6.4 0.0 0.0 0.2 0.0 0.0 1.2 0.0 0.0 5.9 0.0 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.3 0.0 0.0 1.5 0.0 0.2 1.1 0.0 0.0 5.1 0.0 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.8 0.0 0.0 10.4 0.0 9.3 15.7 0.0 0.0 22.9 0.0 12.0
LnGrp LOS C A A B A A B A C A B
Approach Vol, veh/h 697 229 128 A 493
Approach Delay, s/veh 21.8 10.3 15.7 21.0
Approach LOS C B B C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 29.0 32.7 29.0 32.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 24.5 31.5 24.5 31.5
Max Q Clear Time (g_c+I1), s 24.6 25.8 23.0 6.3
Green Ext Time (p_c), s 0.0 2.5 0.4 1.3

Intersection Summary
HCM 6th Ctrl Delay 19.4
HCM 6th LOS B

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
21: Highgrove Pl & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1 431 97 10 820 4 96 1 246 4 3 22
Future Volume (veh/h) 1 431 97 10 820 4 96 1 246 4 3 22
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 1 468 0 11 891 4 104 1 0 4 3 6
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 97 1108 101 1096 5 380 2 158 82 98
Arrive On Green 0.63 0.63 0.00 0.63 0.63 0.63 0.13 0.13 0.00 0.13 0.13 0.13
Sat Flow, veh/h 0 1771 1502 6 1751 8 1410 14 1502 241 613 732
Grp Volume(v), veh/h 469 0 0 906 0 0 105 0 0 13 0 0
Grp Sat Flow(s),veh/h/ln 1771 0 1502 1765 0 0 1423 0 1502 1585 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 2.3 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 5.0 0.0 0.0 14.7 0.0 0.0 2.6 0.0 0.0 0.3 0.0 0.0
Prop In Lane 0.00 1.00 0.01 0.00 0.99 1.00 0.31 0.46
Lane Grp Cap(c), veh/h 1205 0 1202 0 0 382 0 338 0 0
V/C Ratio(X) 0.39 0.00 0.75 0.00 0.00 0.28 0.00 0.04 0.00 0.00
Avail Cap(c_a), veh/h 1868 0 1860 0 0 890 0 888 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 3.6 0.0 0.0 5.4 0.0 0.0 15.1 0.0 0.0 14.2 0.0 0.0
Incr Delay (d2), s/veh 0.2 0.0 0.0 1.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 1.3 0.0 0.0 0.7 0.0 0.0 0.1 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 3.8 0.0 0.0 6.3 0.0 0.0 15.5 0.0 0.0 14.2 0.0 0.0
LnGrp LOS A A A A A B A B A A
Approach Vol, veh/h 469 A 906 105 A 13
Approach Delay, s/veh 3.8 6.3 15.5 14.2
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 9.5 27.9 9.5 27.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.5 37.5 18.5 37.5
Max Q Clear Time (g_c+I1), s 4.6 7.0 2.3 16.7
Green Ext Time (p_c), s 0.4 2.9 0.0 6.8

Intersection Summary
HCM 6th Ctrl Delay 6.2
HCM 6th LOS A

Notes
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
22: Iowa Ave & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 209 309 141 90 523 186 152 466 61 79 728 159
Future Volume (veh/h) 209 309 141 90 523 186 152 466 61 79 728 159
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 225 332 113 97 562 101 163 501 60 85 783 158
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 270 416 139 449 499 415 142 987 118 104 839 169
Arrive On Green 0.17 0.17 0.17 0.28 0.28 0.28 0.09 0.33 0.33 0.07 0.30 0.30
Sat Flow, veh/h 1594 2462 822 1594 1772 1473 1594 3022 360 1594 2774 560
Grp Volume(v), veh/h 225 225 220 97 562 101 163 278 283 85 475 466
Grp Sat Flow(s),veh/h/ln 1594 1683 1601 1594 1772 1473 1594 1683 1699 1594 1683 1650
Q Serve(g_s), s 18.0 16.9 17.5 6.2 37.2 7.0 11.8 17.6 17.8 7.0 36.2 36.2
Cycle Q Clear(g_c), s 18.0 16.9 17.5 6.2 37.2 7.0 11.8 17.6 17.8 7.0 36.2 36.2
Prop In Lane 1.00 0.51 1.00 1.00 1.00 0.21 1.00 0.34
Lane Grp Cap(c), veh/h 270 285 271 449 499 415 142 550 555 104 509 499
V/C Ratio(X) 0.83 0.79 0.81 0.22 1.13 0.24 1.15 0.51 0.51 0.82 0.93 0.93
Avail Cap(c_a), veh/h 345 364 347 449 499 415 142 550 555 191 530 520
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.1 52.6 52.9 36.3 47.5 36.6 60.2 35.9 35.9 61.0 44.8 44.8
Incr Delay (d2), s/veh 13.0 8.7 10.9 0.2 79.8 0.3 119.7 0.8 0.8 5.9 23.3 23.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.1 7.7 7.7 2.4 27.1 2.5 9.4 7.2 7.3 2.9 17.9 17.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 66.1 61.3 63.8 36.5 127.3 36.9 179.9 36.6 36.7 66.8 68.0 68.4
LnGrp LOS E E E D F D F D D E E E
Approach Vol, veh/h 670 760 724 1026
Approach Delay, s/veh 63.8 103.7 68.9 68.1
Approach LOS E F E E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 12.8 49.0 27.7 16.0 45.8 42.6
Change Period (Y+Rc), s * 4.2 5.8 5.4 * 4.2 5.8 5.4
Max Green Setting (Gmax), s * 16 37.6 28.6 * 12 41.6 37.2
Max Q Clear Time (g_c+I1), s 9.0 19.8 20.0 13.8 38.2 39.2
Green Ext Time (p_c), s 0.0 2.8 2.1 0.0 1.7 0.0

Intersection Summary
HCM 6th Ctrl Delay 75.9
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM Signalized Intersection Capacity Analysis OY Plus Project Phase One with Improvements
1: S La Cadena Dr & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 241 360 811 189 434 1165
Future Volume (vph) 241 360 811 189 434 1165
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 256 383 863 201 462 1239
RTOR Reduction (vph) 0 175 0 149 0 0
Lane Group Flow (vph) 256 208 863 52 462 1239
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 34.0 34.0 25.5 25.5 27.0 56.5
Effective Green, g (s) 34.0 34.0 25.5 25.5 27.0 56.5
Actuated g/C Ratio 0.35 0.35 0.26 0.26 0.27 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 546 517 868 388 433 1923
v/s Ratio Prot c0.16 c0.26 c0.29 0.37
v/s Ratio Perm 0.14 0.03
v/c Ratio 0.47 0.40 0.99 0.13 1.07 0.64
Uniform Delay, d1 25.2 24.5 36.4 28.0 35.8 14.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.5 29.0 0.3 62.2 1.0
Delay (s) 25.8 25.0 65.5 28.4 98.0 15.2
Level of Service C C E C F B
Approach Delay (s) 25.4 58.5 37.7
Approach LOS C E D

Intersection Summary
HCM 2000 Control Delay 41.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 98.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM 6th Signalized Intersection Summary
6: Michigan St & Commerce Way/Commerce Way/Barton Rd Option One - PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 603 14 473 723 7 174
Future Volume (veh/h) 603 14 473 723 7 174
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.97 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1673 1772 1673 1772
Adj Flow Rate, veh/h 641 14 424 880 7 20
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 881 19 598 1330 156 259
Arrive On Green 0.26 0.26 0.38 0.38 0.10 0.10
Sat Flow, veh/h 3454 73 1594 3544 1594 2643
Grp Volume(v), veh/h 320 335 424 880 7 20
Grp Sat Flow(s),veh/h/ln 1683 1756 1594 1772 1594 1321
Q Serve(g_s), s 8.8 8.9 11.5 10.5 0.2 0.4
Cycle Q Clear(g_c), s 8.8 8.9 11.5 10.5 0.2 0.4
Prop In Lane 0.04 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 441 460 598 1330 156 259
V/C Ratio(X) 0.73 0.73 0.71 0.66 0.04 0.08
Avail Cap(c_a), veh/h 594 620 766 1703 594 985
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.2 17.2 13.6 13.2 20.8 20.9
Incr Delay (d2), s/veh 2.9 2.8 2.2 0.6 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.4 3.5 3.8 3.6 0.1 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.1 20.0 15.7 13.9 20.9 21.0
LnGrp LOS C C B B C C
Approach Vol, veh/h 655 1304 27
Approach Delay, s/veh 20.1 14.5 21.0
Approach LOS C B C

Timer - Assigned Phs 2 4 8
Phs Duration (G+Y+Rc), s 9.5 17.8 23.6
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.0 18.0 24.5
Max Q Clear Time (g_c+I1), s 2.4 10.9 13.5
Green Ext Time (p_c), s 0.0 2.3 5.6

Intersection Summary
HCM 6th Ctrl Delay 16.4
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.

OY Plus Project Phase One with Improvements



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
6: Michigan St & Commerce Way/Commerce Way/Barton Rd Option Two - PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 603 14 473 723 7 174
Future Volume (veh/h) 603 14 473 723 7 174
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.97 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1673 1772 1673 1772
Adj Flow Rate, veh/h 641 14 503 769 7 19
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 899 20 578 2422 160 265
Arrive On Green 0.27 0.27 0.36 0.72 0.10 0.10
Sat Flow, veh/h 3454 73 1594 3455 1594 2643
Grp Volume(v), veh/h 320 335 503 769 7 19
Grp Sat Flow(s),veh/h/ln 1683 1756 1594 1683 1594 1321
Q Serve(g_s), s 8.6 8.6 14.7 4.1 0.2 0.3
Cycle Q Clear(g_c), s 8.6 8.6 14.7 4.1 0.2 0.3
Prop In Lane 0.04 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 449 469 578 2422 160 265
V/C Ratio(X) 0.71 0.71 0.87 0.32 0.04 0.07
Avail Cap(c_a), veh/h 607 633 942 3507 607 1006
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 16.6 16.6 14.8 2.5 20.3 20.4
Incr Delay (d2), s/veh 2.5 2.4 5.2 0.1 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.2 3.3 5.2 0.5 0.1 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.1 19.0 20.0 2.6 20.4 20.5
LnGrp LOS B B C A C C
Approach Vol, veh/h 655 1272 26
Approach Delay, s/veh 19.1 9.5 20.5
Approach LOS B A C

Timer - Assigned Phs 2 3 4 8
Phs Duration (G+Y+Rc), s 9.5 22.6 17.8 40.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.0 29.5 18.0 52.0
Max Q Clear Time (g_c+I1), s 2.3 16.7 10.6 6.1
Green Ext Time (p_c), s 0.0 1.4 2.4 6.5

Intersection Summary
HCM 6th Ctrl Delay 12.9
HCM 6th LOS B



HCM 6th Signalized Intersection Summary
13: Iowa Ave & Main St Option One - PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 457 214 851 575 215 892
Future Volume (veh/h) 457 214 851 575 215 892
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 491 230 915 0 231 959
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 507 246 947 240 1303
Arrive On Green 0.16 0.16 0.53 0.00 0.15 0.74
Sat Flow, veh/h 3092 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 491 230 915 0 231 959
Grp Sat Flow(s),veh/h/ln 1546 1502 1772 1502 1594 1772
Q Serve(g_s), s 14.1 13.5 44.5 0.0 12.9 28.0
Cycle Q Clear(g_c), s 14.1 13.5 44.5 0.0 12.9 28.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 507 246 947 240 1303
V/C Ratio(X) 0.97 0.93 0.97 0.96 0.74
Avail Cap(c_a), veh/h 507 246 955 240 1311
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 37.2 37.0 20.1 0.0 37.8 6.8
Incr Delay (d2), s/veh 31.8 39.6 21.4 0.0 47.3 2.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.3 7.4 20.8 0.0 7.9 7.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 69.0 76.6 41.5 0.0 85.0 9.5
LnGrp LOS E E D F A
Approach Vol, veh/h 721 915 A 1190
Approach Delay, s/veh 71.4 41.5 24.2
Approach LOS E D C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 18.0 52.4 70.4 19.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 13.5 48.3 66.3 14.7
Max Q Clear Time (g_c+I1), s 14.9 46.5 30.0 16.1
Green Ext Time (p_c), s 0.0 1.4 17.3 0.0

Intersection Summary
HCM 6th Ctrl Delay 41.8
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.

OY Plus Project Phase One with Improvements



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
13: Iowa Ave & Main St Option Two - PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 457 214 851 575 215 892
Future Volume (veh/h) 457 214 851 575 215 892
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 491 230 915 0 231 959
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 517 487 1166 254 997
Arrive On Green 0.32 0.32 0.35 0.00 0.16 0.56
Sat Flow, veh/h 1594 1502 3544 0 1594 1772
Grp Volume(v), veh/h 491 230 915 0 231 959
Grp Sat Flow(s),veh/h/ln 1594 1502 1683 0 1594 1772
Q Serve(g_s), s 23.9 9.7 19.4 0.0 11.3 41.1
Cycle Q Clear(g_c), s 23.9 9.7 19.4 0.0 11.3 41.1
Prop In Lane 1.00 1.00 0.00 1.00
Lane Grp Cap(c), veh/h 517 487 1166 254 997
V/C Ratio(X) 0.95 0.47 0.78 0.91 0.96
Avail Cap(c_a), veh/h 517 487 1185 254 1007
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 26.3 21.5 23.3 0.0 32.9 16.6
Incr Delay (d2), s/veh 27.5 0.7 4.1 0.0 33.0 20.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 12.2 3.2 7.5 0.0 6.4 18.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.7 22.2 27.4 0.0 65.8 36.6
LnGrp LOS D C C E D
Approach Vol, veh/h 721 915 A 1190
Approach Delay, s/veh 43.7 27.4 42.3
Approach LOS D C D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 17.2 32.1 49.3 30.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 12.7 28.0 45.2 25.8
Max Q Clear Time (g_c+I1), s 13.3 21.4 43.1 25.9
Green Ext Time (p_c), s 0.0 4.4 1.7 0.0

Intersection Summary
HCM 6th Ctrl Delay 37.8
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
14: W Main St & Commerce Way PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 521 174 120 61 136 498
Future Volume (veh/h) 521 174 120 61 136 498
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.92 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 543 181 125 10 169 171
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 739 970 551 43 316 282
Arrive On Green 0.24 0.55 0.18 0.18 0.19 0.19
Sat Flow, veh/h 3092 1772 3227 247 1688 1502
Grp Volume(v), veh/h 543 181 66 69 169 171
Grp Sat Flow(s),veh/h/ln 1546 1772 1683 1702 1688 1502
Q Serve(g_s), s 5.5 1.7 1.1 1.2 3.1 3.5
Cycle Q Clear(g_c), s 5.5 1.7 1.1 1.2 3.1 3.5
Prop In Lane 1.00 0.15 1.00 1.00
Lane Grp Cap(c), veh/h 739 970 296 299 316 282
V/C Ratio(X) 0.73 0.19 0.22 0.23 0.53 0.61
Avail Cap(c_a), veh/h 957 1723 893 903 895 797
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 11.9 3.9 12.0 12.0 12.4 12.6
Incr Delay (d2), s/veh 2.1 0.1 0.4 0.4 1.4 2.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.5 0.2 0.3 0.3 0.9 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.1 4.0 12.4 12.4 13.8 14.7
LnGrp LOS B A B B B B
Approach Vol, veh/h 724 135 340
Approach Delay, s/veh 11.5 12.4 14.3
Approach LOS B B B

Timer - Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 23.1 10.9 12.6 10.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 33.0 18.0 10.5 18.0
Max Q Clear Time (g_c+I1), s 3.7 5.5 7.5 3.2
Green Ext Time (p_c), s 0.9 0.8 0.7 0.5

Intersection Summary
HCM 6th Ctrl Delay 12.4
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
18: Stephens Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 469 160 441 354 5 195 3 239 0 7 1
Future Volume (veh/h) 4 469 160 441 354 5 195 3 239 0 7 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.99 0.97 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 4 489 127 459 369 3 203 3 221 0 7 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 3 417 344 380 305 580 210 3 191 0 356 51
Arrive On Green 0.24 0.24 0.24 0.40 0.40 0.40 0.26 0.26 0.26 0.00 0.26 0.26
Sat Flow, veh/h 14 1757 1451 956 768 1460 668 10 727 0 1358 194
Grp Volume(v), veh/h 493 0 127 828 0 3 427 0 0 0 0 8
Grp Sat Flow(s),veh/h/ln 1771 0 1451 1724 0 1460 1406 0 0 0 0 1552
Q Serve(g_s), s 35.6 0.0 11.0 59.6 0.0 0.2 38.7 0.0 0.0 0.0 0.0 0.6
Cycle Q Clear(g_c), s 35.6 0.0 11.0 59.6 0.0 0.2 39.3 0.0 0.0 0.0 0.0 0.6
Prop In Lane 0.01 1.00 0.55 1.00 0.48 0.52 0.00 0.12
Lane Grp Cap(c), veh/h 420 0 344 685 0 580 404 0 0 0 0 407
V/C Ratio(X) 1.17 0.00 0.37 1.21 0.00 0.01 1.06 0.00 0.00 0.00 0.00 0.02
Avail Cap(c_a), veh/h 420 0 344 685 0 580 404 0 0 0 0 408
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 57.2 0.0 47.8 45.2 0.0 27.3 57.3 0.0 0.0 0.0 0.0 41.1
Incr Delay (d2), s/veh 100.3 0.0 0.7 107.2 0.0 0.0 60.9 0.0 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 27.4 0.0 4.0 45.1 0.0 0.1 22.6 0.0 0.0 0.0 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 157.5 0.0 48.5 152.4 0.0 27.3 118.2 0.0 0.0 0.0 0.0 41.1
LnGrp LOS F A D F A C F A A A A D
Approach Vol, veh/h 620 831 427 8
Approach Delay, s/veh 135.2 152.0 118.2 41.1
Approach LOS F F F D

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 41.0 44.0 65.0 44.0
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 35.6 * 39 59.6 * 39
Max Q Clear Time (g_c+I1), s 37.6 2.6 61.6 41.3
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 138.3
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 140 417 62 51 308 29 35 194 10 130 254 89
Future Volume (veh/h) 140 417 62 51 308 29 35 194 10 130 254 89
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 149 444 64 54 328 16 37 206 0 138 270 68
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 214 555 75 142 778 815 0 550 227 341 462
Arrive On Green 0.54 0.54 0.54 0.54 0.54 0.54 0.00 0.31 0.00 0.31 0.31 0.31
Sat Flow, veh/h 262 1022 139 138 1434 1502 0 1772 1502 479 1099 1490
Grp Volume(v), veh/h 657 0 0 382 0 16 0 206 0 408 0 68
Grp Sat Flow(s),veh/h/ln 1422 0 0 1572 0 1502 0 1772 1502 1579 0 1490
Q Serve(g_s), s 17.2 0.0 0.0 0.0 0.0 0.3 0.0 5.6 0.0 8.9 0.0 2.0
Cycle Q Clear(g_c), s 25.0 0.0 0.0 7.7 0.0 0.3 0.0 5.6 0.0 14.5 0.0 2.0
Prop In Lane 0.23 0.10 0.14 1.00 0.00 1.00 0.34 1.00
Lane Grp Cap(c), veh/h 844 0 0 920 0 815 0 550 569 0 462
V/C Ratio(X) 0.78 0.00 0.00 0.42 0.00 0.02 0.00 0.37 0.72 0.00 0.15
Avail Cap(c_a), veh/h 1757 0 0 1864 0 1726 0 1748 1035 0 923
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 12.4 0.0 0.0 8.2 0.0 6.5 0.0 16.5 0.0 19.3 0.0 15.3
Incr Delay (d2), s/veh 1.6 0.0 0.0 0.3 0.0 0.0 0.0 0.4 0.0 1.7 0.0 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.9 0.0 0.0 2.5 0.0 0.1 0.0 2.1 0.0 4.7 0.0 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.0 0.0 0.0 8.5 0.0 6.5 0.0 16.9 0.0 21.0 0.0 15.4
LnGrp LOS B A A A A A A B C A B
Approach Vol, veh/h 657 398 206 A 476
Approach Delay, s/veh 14.0 8.4 16.9 20.2
Approach LOS B A B C

Timer - Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 23.5 37.8 0.0 23.5 37.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 60.5 70.5 18.0 38.0 70.5
Max Q Clear Time (g_c+I1), s 7.6 27.0 0.0 16.5 9.7
Green Ext Time (p_c), s 1.3 6.3 0.0 2.6 2.9

Intersection Summary
HCM 6th Ctrl Delay 14.8
HCM 6th LOS B

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
21: Highgrove Pl & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1 615 92 5 648 0 125 0 394 6 1 27
Future Volume (veh/h) 1 615 92 5 648 0 125 0 394 6 1 27
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 1 654 0 5 689 0 133 0 419 6 1 29
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 80 833 81 830 0 620 0 497 131 56 390
Arrive On Green 0.47 0.47 0.00 0.47 0.47 0.00 0.33 0.00 0.33 0.33 0.33 0.33
Sat Flow, veh/h 0 1771 1502 3 1765 0 1394 0 1502 116 169 1179
Grp Volume(v), veh/h 655 0 0 694 0 0 133 0 419 36 0 0
Grp Sat Flow(s),veh/h/ln 1771 0 1502 1768 0 0 1394 0 1502 1464 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 2.3 0.0 11.7 0.0 0.0 0.0
Cycle Q Clear(g_c), s 14.1 0.0 0.0 15.4 0.0 0.0 3.1 0.0 11.7 0.7 0.0 0.0
Prop In Lane 0.00 1.00 0.01 0.00 1.00 1.00 0.17 0.81
Lane Grp Cap(c), veh/h 913 0 912 0 0 620 0 497 577 0 0
V/C Ratio(X) 0.72 0.00 0.76 0.00 0.00 0.21 0.00 0.84 0.06 0.00 0.00
Avail Cap(c_a), veh/h 1312 0 1308 0 0 758 0 647 715 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 10.1 0.0 0.0 10.4 0.0 0.0 11.1 0.0 14.1 10.4 0.0 0.0
Incr Delay (d2), s/veh 1.1 0.0 0.0 1.6 0.0 0.0 0.2 0.0 7.9 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.7 0.0 0.0 4.2 0.0 0.0 0.8 0.0 4.3 0.2 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 11.1 0.0 0.0 12.1 0.0 0.0 11.3 0.0 21.9 10.4 0.0 0.0
LnGrp LOS B A B A A B A C B A A
Approach Vol, veh/h 655 A 694 552 36
Approach Delay, s/veh 11.1 12.1 19.4 10.4
Approach LOS B B B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 19.5 25.8 19.5 25.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 31.5 19.5 31.5
Max Q Clear Time (g_c+I1), s 13.7 16.1 2.7 17.4
Green Ext Time (p_c), s 1.2 3.7 0.1 3.9

Intersection Summary
HCM 6th Ctrl Delay 13.8
HCM 6th LOS B

Notes
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary OY Plus Project Phase One with Improvements
22: Iowa Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 371 440 178 84 276 131 167 750 74 109 932 210
Future Volume (veh/h) 371 440 178 84 276 131 167 750 74 109 932 210
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 395 468 160 89 294 22 178 798 76 116 991 210
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 378 582 197 243 271 224 168 1199 114 135 1006 213
Arrive On Green 0.24 0.24 0.24 0.15 0.15 0.15 0.11 0.39 0.39 0.08 0.37 0.37
Sat Flow, veh/h 1594 2454 832 1594 1772 1465 1594 3101 295 1594 2749 581
Grp Volume(v), veh/h 395 320 308 89 294 22 178 433 441 116 606 595
Grp Sat Flow(s),veh/h/ln 1594 1683 1602 1594 1772 1465 1594 1683 1713 1594 1683 1647
Q Serve(g_s), s 35.6 26.8 27.2 7.5 22.9 1.9 15.8 31.9 31.9 10.8 53.5 53.8
Cycle Q Clear(g_c), s 35.6 26.8 27.2 7.5 22.9 1.9 15.8 31.9 31.9 10.8 53.5 53.8
Prop In Lane 1.00 0.52 1.00 1.00 1.00 0.17 1.00 0.35
Lane Grp Cap(c), veh/h 378 400 380 243 271 224 168 651 662 135 616 603
V/C Ratio(X) 1.04 0.80 0.81 0.37 1.09 0.10 1.06 0.67 0.67 0.86 0.98 0.99
Avail Cap(c_a), veh/h 378 400 380 243 271 224 168 651 662 210 616 603
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 57.2 53.9 54.0 57.0 63.5 54.7 67.1 38.0 38.0 67.8 47.1 47.2
Incr Delay (d2), s/veh 58.3 11.1 12.4 0.9 79.8 0.2 86.4 2.6 2.5 11.9 32.0 33.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 20.2 12.5 12.1 3.1 16.2 0.7 10.4 13.3 13.5 4.8 27.1 26.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 115.5 64.9 66.4 58.0 143.4 54.9 153.5 40.6 40.5 79.6 79.0 80.5
LnGrp LOS F E E E F D F D D E E F
Approach Vol, veh/h 1023 405 1052 1317
Approach Delay, s/veh 84.9 119.8 59.7 79.8
Approach LOS F F E E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 16.9 63.8 41.0 20.0 60.7 28.3
Change Period (Y+Rc), s * 4.2 5.8 5.4 * 4.2 5.8 5.4
Max Green Setting (Gmax), s * 20 50.9 35.6 * 16 54.9 22.9
Max Q Clear Time (g_c+I1), s 12.8 33.9 37.6 17.8 55.8 24.9
Green Ext Time (p_c), s 0.0 4.7 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 79.8
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
1: S La Cadena Dr & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 390 393 600 330 325 1490
Future Volume (veh/h) 390 393 600 330 325 1490
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 411 76 632 106 342 1568
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 539 262 1115 497 401 2235
Arrive On Green 0.17 0.17 0.33 0.33 0.25 0.66
Sat Flow, veh/h 3092 1502 3455 1502 1594 3455
Grp Volume(v), veh/h 411 76 632 106 342 1568
Grp Sat Flow(s),veh/h/ln 1546 1502 1683 1502 1594 1683
Q Serve(g_s), s 6.3 2.2 7.6 2.5 10.1 14.5
Cycle Q Clear(g_c), s 6.3 2.2 7.6 2.5 10.1 14.5
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 539 262 1115 497 401 2235
V/C Ratio(X) 0.76 0.29 0.57 0.21 0.85 0.70
Avail Cap(c_a), veh/h 626 304 1115 497 548 2521
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 19.4 17.7 13.6 11.9 17.6 5.2
Incr Delay (d2), s/veh 4.8 0.6 1.1 0.5 9.3 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 0.7 2.3 0.7 3.8 1.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 24.2 18.4 14.7 12.3 26.9 6.3
LnGrp LOS C B B B C A
Approach Vol, veh/h 487 738 1910
Approach Delay, s/veh 23.3 14.4 10.0
Approach LOS C B B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 16.4 20.4 12.6 36.8
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 17.0 16.0 10.0 37.0
Max Q Clear Time (g_c+I1), s 12.1 9.6 8.3 16.5
Green Ext Time (p_c), s 0.5 3.4 0.4 16.3

Intersection Summary
HCM 6th Ctrl Delay 13.1
HCM 6th LOS B



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
6: Michigan St & Commerce Way/Commerce Way/Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 499 20 234 549 30 502
Future Volume (veh/h) 499 20 234 549 30 502
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.97 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1673 1772 1673 1772
Adj Flow Rate, veh/h 525 18 246 578 32 211
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1800 62 619 1923 236 391
Arrive On Green 0.54 0.54 0.54 0.54 0.15 0.15
Sat Flow, veh/h 3406 114 814 3544 1594 2643
Grp Volume(v), veh/h 266 277 246 578 32 211
Grp Sat Flow(s),veh/h/ln1683 1748 814 1772 1594 1321
Q Serve(g_s), s 2.5 2.5 6.8 2.6 0.5 2.1
Cycle Q Clear(g_c), s 2.5 2.5 9.4 2.6 0.5 2.1
Prop In Lane 0.06 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 913 948 619 1923 236 391
V/C Ratio(X) 0.29 0.29 0.40 0.30 0.14 0.54
Avail Cap(c_a), veh/h 1332 1383 821 2804 987 1637
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 3.6 3.6 6.2 3.6 10.8 11.5
Incr Delay (d2), s/veh 0.2 0.2 0.4 0.1 0.3 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 0.3 0.6 0.3 0.1 0.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 3.8 3.8 6.6 3.7 11.0 12.6
LnGrp LOS A A A A B B
Approach Vol, veh/h 543 824 243
Approach Delay, s/veh 3.8 4.6 12.4
Approach LOS A A B

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 20.3 20.3 8.8
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 23.0 23.0 18.0
Max Q Clear Time (g_c+I1), s 4.5 11.4 4.1
Green Ext Time (p_c), s 3.1 4.3 0.7

Intersection Summary
HCM 6th Ctrl Delay 5.5
HCM 6th LOS A

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
13: Iowa Ave & Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 431 320 691 329 267 840
Future Volume (veh/h) 431 320 691 329 267 840
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 454 337 727 0 281 884
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 486 458 1143 313 1044
Arrive On Green 0.30 0.30 0.34 0.00 0.20 0.59
Sat Flow, veh/h 1594 1502 3544 0 1594 1772
Grp Volume(v), veh/h 454 337 727 0 281 884
Grp Sat Flow(s),veh/h/ln 1594 1502 1683 0 1594 1772
Q Serve(g_s), s 23.5 17.0 15.4 0.0 14.6 34.7
Cycle Q Clear(g_c), s 23.5 17.0 15.4 0.0 14.6 34.7
Prop In Lane 1.00 1.00 0.00 1.00
Lane Grp Cap(c), veh/h 486 458 1143 313 1044
V/C Ratio(X) 0.93 0.74 0.64 0.90 0.85
Avail Cap(c_a), veh/h 498 470 1689 329 1349
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 28.6 26.4 23.6 0.0 33.2 14.3
Incr Delay (d2), s/veh 24.7 5.8 1.3 0.0 25.0 5.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.6 6.4 5.7 0.0 7.4 12.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.3 32.2 24.8 0.0 58.2 19.9
LnGrp LOS D C C E B
Approach Vol, veh/h 791 727 A 1165
Approach Delay, s/veh 44.4 24.8 29.1
Approach LOS D C C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 21.1 33.3 54.4 30.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 17.5 42.5 64.5 26.5
Max Q Clear Time (g_c+I1), s 16.6 17.4 36.7 25.5
Green Ext Time (p_c), s 0.1 8.9 13.2 0.4

Intersection Summary
HCM 6th Ctrl Delay 32.4
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
17: Michigan St & W Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 126 268 101 10 412 40 151+70 55 70 30 96 177
Future Volume (veh/h) 126 268 101 10 412 40 221 55 70 30 96 177
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.91 1.00 0.89 1.00 0.95 1.00 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 133 282 41 11 434 35 233 58 31 32 101 115
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 240 725 294 256 704 56 265 347 186 121 173 197
Arrive On Green 0.15 0.22 0.22 0.16 0.23 0.23 0.17 0.33 0.33 0.08 0.24 0.24
Sat Flow, veh/h 1594 3367 1362 1594 3123 250 1594 1065 569 1594 728 829
Grp Volume(v), veh/h 133 282 41 11 233 236 233 0 89 32 0 216
Grp Sat Flow(s),veh/h/ln 1594 1683 1362 1594 1683 1690 1594 0 1635 1594 0 1557
Q Serve(g_s), s 6.4 5.9 1.3 0.5 10.2 10.4 11.7 0.0 3.2 1.6 0.0 10.1
Cycle Q Clear(g_c), s 6.4 5.9 1.3 0.5 10.2 10.4 11.7 0.0 3.2 1.6 0.0 10.1
Prop In Lane 1.00 1.00 1.00 0.15 1.00 0.35 1.00 0.53
Lane Grp Cap(c), veh/h 240 725 294 256 379 381 265 0 533 121 0 370
V/C Ratio(X) 0.55 0.39 0.14 0.04 0.61 0.62 0.88 0.00 0.17 0.27 0.00 0.58
Avail Cap(c_a), veh/h 252 1040 421 256 520 522 281 0 533 233 0 454
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 32.4 27.6 11.0 29.2 28.6 28.7 33.5 0.0 19.8 35.8 0.0 27.8
Incr Delay (d2), s/veh 1.2 0.5 0.3 0.0 2.3 2.4 23.5 0.0 0.7 0.4 0.0 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 2.4 0.7 0.2 4.1 4.2 6.2 0.0 1.3 0.6 0.0 3.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.6 28.1 11.3 29.2 30.9 31.0 56.9 0.0 20.4 36.3 0.0 29.2
LnGrp LOS C C B C C C E A C D A C
Approach Vol, veh/h 456 480 322 248
Approach Delay, s/veh 28.2 30.9 46.8 30.1
Approach LOS C C D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 17.3 23.1 17.2 24.6 16.5 23.9 9.9 31.9
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s 13.0 25.4 14.5 24.0 13.0 25.4 12.0 * 27
Max Q Clear Time (g_c+I1), s 2.5 7.9 13.7 12.1 8.4 12.4 3.6 5.2
Green Ext Time (p_c), s 0.0 2.4 0.0 0.9 0.1 2.9 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 33.4
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
18: Stephens Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 405 100 621 312 30 101 10 121 70 30 10
Future Volume (veh/h) 20 405 100 621 312 30 101 10 121 70 30 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.99 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 21 426 65 654 328 30 106 11 101 74 32 10
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 22 456 394 715 675 62 157 19 111 156 59 15
Arrive On Green 0.27 0.27 0.27 0.42 0.42 0.42 0.17 0.17 0.17 0.17 0.17 0.17
Sat Flow, veh/h 83 1685 1454 1688 1595 146 651 115 662 616 352 91
Grp Volume(v), veh/h 447 0 65 654 0 358 218 0 0 116 0 0
Grp Sat Flow(s),veh/h/ln 1768 0 1454 1688 0 1741 1428 0 0 1059 0 0
Q Serve(g_s), s 27.8 0.0 3.9 41.2 0.0 16.8 5.2 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 27.8 0.0 3.9 41.2 0.0 16.8 16.9 0.0 0.0 11.6 0.0 0.0
Prop In Lane 0.05 1.00 1.00 0.08 0.49 0.46 0.64 0.09
Lane Grp Cap(c), veh/h 479 0 394 715 0 737 288 0 0 231 0 0
V/C Ratio(X) 0.93 0.00 0.17 0.92 0.00 0.49 0.76 0.00 0.00 0.50 0.00 0.00
Avail Cap(c_a), veh/h 512 0 421 1065 0 1099 308 0 0 250 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 40.2 0.0 31.4 30.6 0.0 23.6 45.9 0.0 0.0 43.6 0.0 0.0
Incr Delay (d2), s/veh 23.7 0.0 0.2 8.7 0.0 0.5 8.4 0.0 0.0 0.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 14.8 0.0 1.3 17.5 0.0 6.7 6.7 0.0 0.0 3.1 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 63.9 0.0 31.6 39.3 0.0 24.1 54.3 0.0 0.0 44.2 0.0 0.0
LnGrp LOS E A C D A C D A A D A A
Approach Vol, veh/h 512 1012 218 116
Approach Delay, s/veh 59.8 34.0 54.3 44.2
Approach LOS E C D D

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 35.9 23.7 53.2 23.7
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 32.7 * 21 71.2 * 21
Max Q Clear Time (g_c+I1), s 29.8 13.6 43.2 18.9
Green Ext Time (p_c), s 0.7 0.2 4.6 0.2

Intersection Summary
HCM 6th Ctrl Delay 44.1
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 531 90 50 122 50 60 140 40 260 420 70
Future Volume (veh/h) 60 531 90 50 122 50 60 140 40 260 420 70
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 61 542 83 51 124 24 61 143 0 265 429 61
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 120 641 94 210 455 690 138 266 442 551 78
Arrive On Green 0.46 0.46 0.46 0.46 0.46 0.46 0.36 0.36 0.00 0.36 0.36 0.36
Sat Flow, veh/h 93 1396 205 258 990 1502 127 731 1502 1241 1516 216
Grp Volume(v), veh/h 686 0 0 175 0 24 204 0 0 265 0 490
Grp Sat Flow(s),veh/h/ln1695 0 0 1248 0 1502 858 0 1502 1241 0 1731
Q Serve(g_s), s 9.9 0.0 0.0 0.0 0.0 0.4 1.4 0.0 0.0 2.4 0.0 12.8
Cycle Q Clear(g_c), s 18.6 0.0 0.0 3.0 0.0 0.4 14.2 0.0 0.0 16.7 0.0 12.8
Prop In Lane 0.09 0.12 0.29 1.00 0.30 1.00 1.00 0.12
Lane Grp Cap(c), veh/h 856 0 0 665 0 690 404 0 442 0 630
V/C Ratio(X) 0.80 0.00 0.00 0.26 0.00 0.03 0.50 0.00 0.60 0.00 0.78
Avail Cap(c_a), veh/h 991 0 0 771 0 812 404 0 442 0 630
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 12.4 0.0 0.0 8.2 0.0 7.6 12.4 0.0 0.0 16.3 0.0 14.4
Incr Delay (d2), s/veh 4.2 0.0 0.0 0.2 0.0 0.0 1.0 0.0 0.0 2.2 0.0 6.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.7 0.0 0.0 1.0 0.0 0.1 1.4 0.0 0.0 2.6 0.0 4.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.6 0.0 0.0 8.5 0.0 7.6 13.4 0.0 0.0 18.5 0.0 20.5
LnGrp LOS B A A A A A B A B A C
Approach Vol, veh/h 686 199 204 A 755
Approach Delay, s/veh 16.6 8.4 13.4 19.8
Approach LOS B A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 23.0 27.9 23.0 27.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.5 27.5 18.5 27.5
Max Q Clear Time (g_c+I1), s 16.2 20.6 18.7 5.0
Green Ext Time (p_c), s 0.2 2.8 0.0 1.2

Intersection Summary
HCM 6th Ctrl Delay 16.7
HCM 6th LOS B

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 325 30 200 0 64 0 70 50 10 220 0
Future Volume (veh/h) 110 325 30 200 0 64 0 70 50 10 220 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 0 1772 0 1772 1772 1772 1772 0
Adj Flow Rate, veh/h 116 342 0 211 0 0 0 74 13 11 232 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 0 2 0 2 2 2 2 0
Cap, veh/h 176 518 0 0 0 353 62 161 414 0
Arrive On Green 0.40 0.40 0.00 0.00 0.00 0.00 0.00 0.24 0.24 0.24 0.24 0.00
Sat Flow, veh/h 443 1307 1502 0 0 1468 258 39 1720 0
Grp Volume(v), veh/h 458 0 0 0.0 0 0 87 243 0 0
Grp Sat Flow(s),veh/h/ln1750 0 1502 0 0 1726 1758 0 0
Q Serve(g_s), s 5.3 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 5.3 0.0 0.0 0.0 0.0 1.0 3.0 0.0 0.0
Prop In Lane 0.25 1.00 0.00 0.15 0.05 0.00
Lane Grp Cap(c), veh/h 694 0 0 0 415 575 0 0
V/C Ratio(X) 0.66 0.00 0.00 0.00 0.21 0.42 0.00 0.00
Avail Cap(c_a), veh/h 1552 0 0 0 1252 1421 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.1 0.0 0.0 0.0 0.0 7.5 8.3 0.0 0.0
Incr Delay (d2), s/veh 1.1 0.0 0.0 0.0 0.0 0.2 0.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 0.0 0.0 0.0 0.0 0.2 0.6 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.2 0.0 0.0 0.0 0.0 7.8 8.8 0.0 0.0
LnGrp LOS A A A A A A A A
Approach Vol, veh/h 458 A 87 243
Approach Delay, s/veh 7.2 7.8 8.8
Approach LOS A A A

Timer - Assigned Phs 2 4 8
Phs Duration (G+Y+Rc), s 14.3 10.5 10.5
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 22.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 7.3 5.0 3.0
Green Ext Time (p_c), s 2.5 1.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 7.8
HCM 6th LOS A

Notes
Unsignalized Delay for [EBR, WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
21: Highgrove Pl & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 452 134 120 833 10 100 20 265 10 10 30
Future Volume (veh/h) 10 452 134 120 833 10 100 20 265 10 10 30
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 11 476 0 126 877 11 105 21 40 11 11 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 77 1239 185 1036 13 283 32 179 124 91 33
Arrive On Green 0.71 0.71 0.00 0.71 0.71 0.71 0.12 0.12 0.12 0.12 0.12 0.12
Sat Flow, veh/h 10 1743 1502 152 1458 18 1332 266 1502 244 765 275
Grp Volume(v), veh/h 487 0 0 1014 0 0 126 0 40 28 0 0
Grp Sat Flow(s),veh/h/ln1753 0 1502 1627 0 0 1598 0 1502 1284 0 0
Q Serve(g_s), s 0.0 0.0 0.0 15.8 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0
Cycle Q Clear(g_c), s 5.8 0.0 0.0 24.4 0.0 0.0 3.7 0.0 1.3 3.8 0.0 0.0
Prop In Lane 0.02 1.00 0.12 0.01 0.83 1.00 0.39 0.21
Lane Grp Cap(c), veh/h 1316 0 1233 0 0 315 0 179 248 0 0
V/C Ratio(X) 0.37 0.00 0.82 0.00 0.00 0.40 0.00 0.22 0.11 0.00 0.00
Avail Cap(c_a), veh/h 2436 0 2277 0 0 648 0 525 598 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 3.1 0.0 0.0 5.5 0.0 0.0 22.2 0.0 21.1 20.9 0.0 0.0
Incr Delay (d2), s/veh 0.2 0.0 0.0 1.4 0.0 0.0 0.8 0.0 0.6 0.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.7 0.0 0.0 2.7 0.0 0.0 1.4 0.0 0.4 0.3 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 3.2 0.0 0.0 6.9 0.0 0.0 23.0 0.0 21.7 21.1 0.0 0.0
LnGrp LOS A A A A A C A C C A A
Approach Vol, veh/h 487 A 1014 166 28
Approach Delay, s/veh 3.2 6.9 22.7 21.1
Approach LOS A A C C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 10.8 42.1 10.8 42.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.5 72.5 18.5 72.5
Max Q Clear Time (g_c+I1), s 5.7 7.8 5.8 26.4
Green Ext Time (p_c), s 0.6 3.3 0.0 11.2

Intersection Summary
HCM 6th Ctrl Delay 7.7
HCM 6th LOS A

Notes
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
22: Iowa Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 212 273 271 143 461 190 240 503 71 90 789 262
Future Volume (veh/h) 212 273 271 143 461 190 240 503 71 90 789 262
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 223 287 132 151 485 62 253 529 66 95 831 87
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 297 614 275 181 515 428 319 932 116 141 993 429
Arrive On Green 0.10 0.27 0.27 0.11 0.29 0.29 0.10 0.31 0.31 0.09 0.29 0.29
Sat Flow, veh/h 3092 2247 1005 1594 1772 1474 3092 3006 374 1594 3367 1455
Grp Volume(v), veh/h 223 213 206 151 485 62 253 295 300 95 831 87
Grp Sat Flow(s),veh/h/ln1546 1683 1568 1594 1772 1474 1546 1683 1696 1594 1683 1455
Q Serve(g_s), s 6.6 9.8 10.3 8.7 25.0 2.9 7.5 13.7 13.8 5.4 21.6 4.2
Cycle Q Clear(g_c), s 6.6 9.8 10.3 8.7 25.0 2.9 7.5 13.7 13.8 5.4 21.6 4.2
Prop In Lane 1.00 0.64 1.00 1.00 1.00 0.22 1.00 1.00
Lane Grp Cap(c), veh/h 297 460 429 181 515 428 319 522 526 141 993 429
V/C Ratio(X) 0.75 0.46 0.48 0.84 0.94 0.14 0.79 0.57 0.57 0.68 0.84 0.20
Avail Cap(c_a), veh/h 473 485 452 256 524 435 556 701 706 241 1305 564
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.1 28.2 28.4 40.6 32.3 24.5 40.9 27.0 27.0 41.3 30.8 24.7
Incr Delay (d2), s/veh 3.8 0.7 0.8 15.1 25.3 0.2 1.7 1.0 1.0 2.1 3.8 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.6 3.9 3.8 4.0 13.7 1.0 2.8 5.3 5.4 2.1 8.7 1.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 44.9 29.0 29.2 55.6 57.7 24.7 42.6 27.9 28.0 43.4 34.6 24.9
LnGrp LOS D C C E E C D C C D C C
Approach Vol, veh/h 642 698 848 1013
Approach Delay, s/veh 34.6 54.3 32.3 34.6
Approach LOS C D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.4 34.7 15.3 30.9 13.8 33.3 13.7 32.6
Change Period (Y+Rc), s* 4.2 5.8 * 4.7 5.4 * 4.2 5.8 * 4.7 5.4
Max Green Setting (Gmax), s* 14 38.9 * 15 26.9 * 17 36.2 * 14 27.6
Max Q Clear Time (g_c+I1), s7.4 15.8 10.7 12.3 9.5 23.6 8.6 27.0
Green Ext Time (p_c), s 0.0 3.3 0.1 2.0 0.2 4.0 0.3 0.2

Intersection Summary
HCM 6th Ctrl Delay 38.3
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
1: S La Cadena Dr & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 490 508 1070 360 436 1300
Future Volume (veh/h) 490 508 1070 360 436 1300
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 516 127 1126 131 459 1368
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 506 246 1163 519 435 2326
Arrive On Green 0.16 0.16 0.35 0.35 0.27 0.69
Sat Flow, veh/h 3092 1502 3455 1502 1594 3455
Grp Volume(v), veh/h 516 127 1126 131 459 1368
Grp Sat Flow(s),veh/h/ln 1546 1502 1683 1502 1594 1683
Q Serve(g_s), s 9.0 4.2 18.1 3.4 15.0 11.6
Cycle Q Clear(g_c), s 9.0 4.2 18.1 3.4 15.0 11.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 506 246 1163 519 435 2326
V/C Ratio(X) 1.02 0.52 0.97 0.25 1.06 0.59
Avail Cap(c_a), veh/h 506 246 1163 519 435 2326
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.0 21.0 17.7 12.9 20.0 4.4
Incr Delay (d2), s/veh 45.1 1.9 19.3 0.5 58.7 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.2 1.5 8.4 1.0 11.5 1.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 68.1 22.9 37.0 13.4 78.7 5.0
LnGrp LOS F C D B F A
Approach Vol, veh/h 643 1257 1827
Approach Delay, s/veh 59.2 34.6 23.5
Approach LOS E C C

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 19.0 23.0 13.0 42.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 15.0 19.0 9.0 38.0
Max Q Clear Time (g_c+I1), s 17.0 20.1 11.0 13.6
Green Ext Time (p_c), s 0.0 0.0 0.0 16.7

Intersection Summary
HCM 6th Ctrl Delay 33.4
HCM 6th LOS C



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
6: Michigan St & Commerce Way/Commerce Way/Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 656 30 422 694 30 166
Future Volume (veh/h) 656 30 422 694 30 166
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1673 1772 1673 1772
Adj Flow Rate, veh/h 691 29 392 804 32 19
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2379 100 627 2563 86 143
Arrive On Green 0.72 0.72 0.72 0.72 0.05 0.05
Sat Flow, veh/h 3377 138 691 3544 1594 2643
Grp Volume(v), veh/h 354 366 392 804 32 19
Grp Sat Flow(s),veh/h/ln1683 1743 691 1772 1594 1321
Q Serve(g_s), s 3.0 3.0 18.6 3.3 0.8 0.3
Cycle Q Clear(g_c), s 3.0 3.0 21.5 3.3 0.8 0.3
Prop In Lane 0.08 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1218 1261 627 2563 86 143
V/C Ratio(X) 0.29 0.29 0.63 0.31 0.37 0.13
Avail Cap(c_a), veh/h 1375 1423 692 2894 710 1177
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 2.0 2.0 5.7 2.0 18.5 18.2
Incr Delay (d2), s/veh 0.1 0.1 1.5 0.1 2.7 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 0.1 1.2 0.1 0.3 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 2.1 2.1 7.3 2.1 21.1 18.6
LnGrp LOS A A A A C B
Approach Vol, veh/h 720 1196 51
Approach Delay, s/veh 2.1 3.8 20.2
Approach LOS A A C

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 33.7 33.7 6.7
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 33.0 33.0 18.0
Max Q Clear Time (g_c+I1), s 5.0 23.5 2.8
Green Ext Time (p_c), s 4.9 5.7 0.1

Intersection Summary
HCM 6th Ctrl Delay 3.6
HCM 6th LOS A

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
13: Iowa Ave & Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 471 230 802 558 224 910
Future Volume (veh/h) 471 230 802 558 224 910
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 496 242 844 0 236 958
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 508 478 1408 237 1072
Arrive On Green 0.32 0.32 0.42 0.00 0.15 0.61
Sat Flow, veh/h 1594 1502 3544 0 1594 1772
Grp Volume(v), veh/h 496 242 844 0 236 958
Grp Sat Flow(s),veh/h/ln 1594 1502 1683 0 1594 1772
Q Serve(g_s), s 36.3 15.4 22.9 0.0 17.4 54.7
Cycle Q Clear(g_c), s 36.3 15.4 22.9 0.0 17.4 54.7
Prop In Lane 1.00 1.00 0.00 1.00
Lane Grp Cap(c), veh/h 508 478 1408 237 1072
V/C Ratio(X) 0.98 0.51 0.60 1.00 0.89
Avail Cap(c_a), veh/h 508 478 1758 237 1257
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 39.7 32.6 26.6 0.0 50.1 20.0
Incr Delay (d2), s/veh 34.0 0.9 0.9 0.0 57.4 8.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 18.4 5.6 8.9 0.0 10.5 22.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 73.7 33.5 27.5 0.0 107.5 28.8
LnGrp LOS E C C F C
Approach Vol, veh/h 738 844 A 1194
Approach Delay, s/veh 60.5 27.5 44.4
Approach LOS E C D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 22.0 53.7 75.7 42.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 17.5 61.5 83.5 37.5
Max Q Clear Time (g_c+I1), s 19.4 24.9 56.7 38.3
Green Ext Time (p_c), s 0.0 12.3 14.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 43.5
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
18: Stephens Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 563 160 445 348 60 140 10 161 20 10 20
Future Volume (veh/h) 30 563 160 445 348 60 140 10 161 20 10 20
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.99 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 31 586 130 464 362 58 146 10 139 21 10 4
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 33 621 540 507 446 71 187 12 138 161 69 24
Arrive On Green 0.37 0.37 0.37 0.30 0.30 0.30 0.20 0.20 0.20 0.20 0.20 0.20
Sat Flow, veh/h 89 1679 1459 1688 1483 238 709 61 686 566 345 118
Grp Volume(v), veh/h 617 0 130 464 0 420 295 0 0 35 0 0
Grp Sat Flow(s),veh/h/ln 1767 0 1459 1688 0 1720 1456 0 0 1029 0 0
Q Serve(g_s), s 40.8 0.0 7.5 32.1 0.0 27.3 21.6 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 40.8 0.0 7.5 32.1 0.0 27.3 24.3 0.0 0.0 2.7 0.0 0.0
Prop In Lane 0.05 1.00 1.00 0.14 0.49 0.47 0.60 0.11
Lane Grp Cap(c), veh/h 654 0 540 507 0 517 337 0 0 254 0 0
V/C Ratio(X) 0.94 0.00 0.24 0.91 0.00 0.81 0.88 0.00 0.00 0.14 0.00 0.00
Avail Cap(c_a), veh/h 725 0 598 567 0 578 337 0 0 256 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 36.8 0.0 26.3 40.8 0.0 39.1 48.2 0.0 0.0 39.6 0.0 0.0
Incr Delay (d2), s/veh 19.7 0.0 0.2 18.4 0.0 7.9 21.0 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 20.5 0.0 2.6 15.5 0.0 12.3 10.9 0.0 0.0 0.9 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 56.5 0.0 26.6 59.2 0.0 47.0 69.2 0.0 0.0 39.7 0.0 0.0
LnGrp LOS E A C E A D E A A D A A
Approach Vol, veh/h 747 884 295 35
Approach Delay, s/veh 51.3 53.4 69.2 39.7
Approach LOS D D E D

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 50.2 29.0 41.8 29.0
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 49.6 * 24 40.6 * 24
Max Q Clear Time (g_c+I1), s 42.8 4.7 34.1 26.3
Green Ext Time (p_c), s 1.9 0.1 2.3 0.0

Intersection Summary
HCM 6th Ctrl Delay 54.7
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 120 415 80 70 171 40 30 420 10 200 300 70
Future Volume (veh/h) 120 415 80 70 171 40 30 420 10 200 300 70
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 126 437 76 74 180 20 32 442 0 211 316 68
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 197 525 86 217 471 673 97 623 413 526 113
Arrive On Green 0.45 0.45 0.45 0.45 0.45 0.45 0.37 0.37 0.00 0.37 0.37 0.37
Sat Flow, veh/h 248 1172 192 278 1051 1502 57 1671 1502 945 1411 304
Grp Volume(v), veh/h 639 0 0 254 0 20 474 0 0 211 0 384
Grp Sat Flow(s),veh/h/ln1611 0 0 1329 0 1502 1728 0 1502 945 0 1715
Q Serve(g_s), s 13.5 0.0 0.0 0.0 0.0 0.4 2.2 0.0 0.0 3.1 0.0 9.1
Cycle Q Clear(g_c), s 18.1 0.0 0.0 4.6 0.0 0.4 11.7 0.0 0.0 14.8 0.0 9.1
Prop In Lane 0.20 0.12 0.29 1.00 0.07 1.00 1.00 0.18
Lane Grp Cap(c), veh/h 808 0 0 688 0 673 721 0 413 0 639
V/C Ratio(X) 0.79 0.00 0.00 0.37 0.00 0.03 0.66 0.00 0.51 0.00 0.60
Avail Cap(c_a), veh/h 931 0 0 795 0 790 912 0 520 0 834
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 12.5 0.0 0.0 8.9 0.0 7.8 13.5 0.0 0.0 15.1 0.0 12.8
Incr Delay (d2), s/veh 4.1 0.0 0.0 0.3 0.0 0.0 1.2 0.0 0.0 1.0 0.0 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.2 0.0 0.0 1.5 0.0 0.1 4.0 0.0 0.0 1.8 0.0 2.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.6 0.0 0.0 9.3 0.0 7.8 14.7 0.0 0.0 16.1 0.0 13.7
LnGrp LOS B A A A A A B A B A B
Approach Vol, veh/h 639 274 474 A 595
Approach Delay, s/veh 16.6 9.2 14.7 14.5
Approach LOS B A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 23.3 27.1 23.3 27.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 24.5 26.5 24.5 26.5
Max Q Clear Time (g_c+I1), s 13.7 20.1 16.8 6.6
Green Ext Time (p_c), s 2.3 2.4 2.0 1.7

Intersection Summary
HCM 6th Ctrl Delay 14.5
HCM 6th LOS B

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 160 516 20 140 0 82 0 270 90 10 160 0
Future Volume (veh/h) 160 516 20 140 0 82 0 270 90 10 160 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 0 1772 0 1772 1772 1772 1772 0
Adj Flow Rate, veh/h 168 543 0 147 0 0 0 284 79 11 168 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 0 2 0 2 2 2 2 0
Cap, veh/h 209 676 0 0 0 370 103 101 434 0
Arrive On Green 0.51 0.51 0.00 0.00 0.00 0.00 0.00 0.28 0.28 0.28 0.28 0.00
Sat Flow, veh/h 414 1337 1502 0 0 1334 371 31 1564 0
Grp Volume(v), veh/h 711 0 0 0.0 0 0 363 179 0 0
Grp Sat Flow(s),veh/h/ln1751 0 1502 0 0 1705 1595 0 0
Q Serve(g_s), s 14.0 0.0 0.0 0.0 0.0 8.1 0.1 0.0 0.0
Cycle Q Clear(g_c), s 14.0 0.0 0.0 0.0 0.0 8.1 8.2 0.0 0.0
Prop In Lane 0.24 1.00 0.00 0.22 0.06 0.00
Lane Grp Cap(c), veh/h 885 0 0 0 473 535 0 0
V/C Ratio(X) 0.80 0.00 0.00 0.00 0.77 0.33 0.00 0.00
Avail Cap(c_a), veh/h 1457 0 0 0 761 821 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 8.5 0.0 0.0 0.0 0.0 13.7 12.0 0.0 0.0
Incr Delay (d2), s/veh 1.8 0.0 0.0 0.0 0.0 2.6 0.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.8 0.0 0.0 0.0 0.0 2.9 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.3 0.0 0.0 0.0 0.0 16.4 12.4 0.0 0.0
LnGrp LOS B A A A B B A A
Approach Vol, veh/h 711 A 363 179
Approach Delay, s/veh 10.3 16.4 12.4
Approach LOS B B B

Timer - Assigned Phs 2 4 8
Phs Duration (G+Y+Rc), s 25.5 16.0 16.0
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 34.5 18.5 18.5
Max Q Clear Time (g_c+I1), s 16.0 10.2 10.1
Green Ext Time (p_c), s 4.9 0.5 1.4

Intersection Summary
HCM 6th Ctrl Delay 12.4
HCM 6th LOS B

Notes
Unsignalized Delay for [EBR, WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
21: Highgrove Pl & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 672 62 50 723 20 100 0 516 10 110 30
Future Volume (veh/h) 10 672 62 50 723 20 100 0 516 10 110 30
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 11 707 0 53 761 21 105 0 380 11 116 21
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 63 981 98 886 24 507 0 444 76 417 71
Arrive On Green 0.56 0.56 0.00 0.56 0.56 0.56 0.30 0.00 0.30 0.30 0.30 0.30
Sat Flow, veh/h 8 1754 1502 64 1585 43 1322 0 1502 45 1409 240
Grp Volume(v), veh/h 718 0 0 835 0 0 105 0 380 148 0 0
Grp Sat Flow(s),veh/h/ln1761 0 1502 1692 0 0 1322 0 1502 1694 0 0
Q Serve(g_s), s 0.0 0.0 0.0 7.3 0.0 0.0 0.0 0.0 14.8 0.0 0.0 0.0
Cycle Q Clear(g_c), s 18.7 0.0 0.0 26.0 0.0 0.0 3.1 0.0 14.8 4.1 0.0 0.0
Prop In Lane 0.02 1.00 0.06 0.03 1.00 1.00 0.07 0.14
Lane Grp Cap(c), veh/h 1044 0 1008 0 0 507 0 444 564 0 0
V/C Ratio(X) 0.69 0.00 0.83 0.00 0.00 0.21 0.00 0.86 0.26 0.00 0.00
Avail Cap(c_a), veh/h 1567 0 1497 0 0 691 0 665 804 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 10.1 0.0 0.0 11.6 0.0 0.0 16.5 0.0 20.6 16.8 0.0 0.0
Incr Delay (d2), s/veh 0.8 0.0 0.0 2.6 0.0 0.0 0.2 0.0 7.1 0.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.4 0.0 0.0 7.5 0.0 0.0 1.1 0.0 5.6 1.5 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 11.0 0.0 0.0 14.1 0.0 0.0 16.7 0.0 27.7 17.1 0.0 0.0
LnGrp LOS B A B A A B A C B A A
Approach Vol, veh/h 718 A 835 485 148
Approach Delay, s/veh 11.0 14.1 25.3 17.1
Approach LOS B B C B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.9 39.2 22.9 39.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 27.5 53.5 27.5 53.5
Max Q Clear Time (g_c+I1), s 16.8 20.7 6.1 28.0
Green Ext Time (p_c), s 1.6 5.4 0.8 6.8

Intersection Summary
HCM 6th Ctrl Delay 15.8
HCM 6th LOS B

Notes
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase One with Improvements
22: Iowa Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 378 549 241 112 228 140 350 910 153 160 896 215
Future Volume (veh/h) 378 549 241 112 228 140 350 910 153 160 896 215
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 398 578 220 118 240 30 368 958 153 168 943 124
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 465 656 249 140 380 315 421 1021 163 192 1133 490
Arrive On Green 0.15 0.28 0.28 0.09 0.21 0.21 0.14 0.35 0.35 0.12 0.34 0.34
Sat Flow, veh/h 3092 2372 901 1594 1772 1470 3092 2899 463 1594 3367 1457
Grp Volume(v), veh/h 398 410 388 118 240 30 368 556 555 168 943 124
Grp Sat Flow(s),veh/h/ln1546 1683 1589 1594 1772 1470 1546 1683 1679 1594 1683 1457
Q Serve(g_s), s 15.5 28.7 28.8 9.0 15.2 2.0 14.4 39.4 39.5 12.8 31.9 7.6
Cycle Q Clear(g_c), s 15.5 28.7 28.8 9.0 15.2 2.0 14.4 39.4 39.5 12.8 31.9 7.6
Prop In Lane 1.00 0.57 1.00 1.00 1.00 0.28 1.00 1.00
Lane Grp Cap(c), veh/h 465 466 440 140 380 315 421 593 591 192 1133 490
V/C Ratio(X) 0.86 0.88 0.88 0.84 0.63 0.10 0.87 0.94 0.94 0.88 0.83 0.25
Avail Cap(c_a), veh/h 709 549 518 156 380 315 872 611 610 359 1133 490
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.1 42.6 42.7 55.4 44.1 38.9 52.3 38.6 38.7 53.4 37.7 29.7
Incr Delay (d2), s/veh 6.5 13.6 14.6 29.9 3.4 0.1 2.3 22.0 22.2 4.9 5.4 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.3 13.4 12.8 4.7 6.9 0.7 5.6 19.1 19.1 5.2 13.4 2.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 57.6 56.3 57.3 85.3 47.4 39.0 54.5 60.6 60.8 58.3 43.2 30.0
LnGrp LOS E E E F D D D E E E D C
Approach Vol, veh/h 1196 388 1479 1235
Approach Delay, s/veh 57.1 58.3 59.2 43.9
Approach LOS E E E D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s19.0 49.3 15.5 39.5 21.0 47.3 23.2 31.8
Change Period (Y+Rc), s* 4.2 5.8 * 4.7 5.4 * 4.2 5.8 * 4.7 5.4
Max Green Setting (Gmax), s* 28 44.8 * 12 40.2 * 35 37.8 * 28 24.0
Max Q Clear Time (g_c+I1), s14.8 41.5 11.0 30.8 16.4 33.9 17.5 17.2
Green Ext Time (p_c), s 0.1 2.0 0.0 3.3 0.4 2.0 1.1 0.6

Intersection Summary
HCM 6th Ctrl Delay 54.1
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
1: S La Cadena Dr & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 390 398 600 330 334 1490
Future Volume (veh/h) 390 398 600 330 334 1490
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 411 81 632 106 352 1568
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 539 262 1094 488 411 2235
Arrive On Green 0.17 0.17 0.32 0.32 0.26 0.66
Sat Flow, veh/h 3092 1502 3455 1502 1594 3455
Grp Volume(v), veh/h 411 81 632 106 352 1568
Grp Sat Flow(s),veh/h/ln 1546 1502 1683 1502 1594 1683
Q Serve(g_s), s 6.3 2.3 7.7 2.5 10.4 14.5
Cycle Q Clear(g_c), s 6.3 2.3 7.7 2.5 10.4 14.5
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 539 262 1094 488 411 2235
V/C Ratio(X) 0.76 0.31 0.58 0.22 0.86 0.70
Avail Cap(c_a), veh/h 626 304 1094 488 548 2520
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 19.4 17.8 13.9 12.1 17.5 5.2
Incr Delay (d2), s/veh 4.7 0.7 1.2 0.5 9.9 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 0.8 2.3 0.7 4.0 1.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 24.2 18.5 15.1 12.6 27.4 6.3
LnGrp LOS C B B B C A
Approach Vol, veh/h 492 738 1920
Approach Delay, s/veh 23.2 14.7 10.2
Approach LOS C B B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 16.8 20.1 12.6 36.8
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 17.0 16.0 10.0 37.0
Max Q Clear Time (g_c+I1), s 12.4 9.7 8.3 16.5
Green Ext Time (p_c), s 0.5 3.4 0.4 16.3

Intersection Summary
HCM 6th Ctrl Delay 13.3
HCM 6th LOS B



MOVEMENT SUMMARY
Site: 2 [Cumulative Year AM Peak Hour - Plus Project Phase 

Two Conditions  (Site Folder: Grand Terrace Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 20 2.0 21 2.0 0.097 7.9 LOS A 0.3 8.1 0.63 0.63 0.63 32.7
8 T1 10 2.0 11 2.0 0.097 7.9 LOS A 0.3 8.1 0.63 0.63 0.63 32.6
18 R2 20 2.0 21 2.0 0.097 7.9 LOS A 0.3 8.1 0.63 0.63 0.63 31.7
Approach 50 2.0 53 2.0 0.097 7.9 LOS A 0.3 8.1 0.63 0.63 0.63 32.3

East: Barton Rd

1 L2 80 2.0 84 2.0 0.612 10.2 LOS B 5.3 132.3 0.44 0.24 0.44 32.5
6 T1 688 2.0 724 2.0 0.615 10.1 LOS B 5.3 132.3 0.44 0.24 0.44 31.0
16 R2 718 2.0 756 2.0 0.615 10.4 LOS B 4.9 127.3 0.43 0.24 0.43 31.3
Approach 1486 2.0 1564 2.0 0.615 10.2 LOS B 5.3 132.3 0.43 0.24 0.43 31.2

North: I-215 SB Ramps

7 L2 371 2.0 391 2.0 0.517 14.4 LOS B 3.0 77.1 0.74 0.87 1.16 29.0
4 T1 30 2.0 32 2.0 0.517 13.4 LOS B 3.0 77.1 0.73 0.86 1.14 30.5
14 R2 230 2.0 242 2.0 0.517 13.4 LOS B 3.0 77.1 0.73 0.86 1.14 29.7
Approach 631 2.0 664 2.0 0.517 14.0 LOS B 3.0 77.1 0.73 0.86 1.15 29.3

West: Barton Rd

5 L2 60 2.0 63 2.0 0.433 9.5 LOS A 2.5 62.4 0.64 0.68 0.77 32.6
2 T1 604 2.0 636 2.0 0.433 9.5 LOS A 2.5 62.4 0.64 0.68 0.77 32.8
12 R2 50 2.0 53 2.0 0.433 9.5 LOS A 2.5 62.4 0.64 0.68 0.77 32.0
Approach 714 2.0 752 2.0 0.433 9.5 LOS A 2.5 62.4 0.64 0.68 0.77 32.7

All 
Vehicles

2881 2.0 3033 2.0 0.615 10.8 LOS B 5.3 132.3 0.55 0.49 0.68 31.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: FEHR AND PEERS | Licence: PLUS / Enterprise | Processed: Wednesday, June 1, 2022 1:04:56 PM
Project: N:\Projects\OC18\0551 Grand Terrace Specific Plan\2022 Updated Study\Analysis\SIDRA\Intersection 2 Analysis with 
Improvements.sip9



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 130 501 500 360 954 40 707 121 286 90 94 120
Future Volume (veh/h) 130 501 500 360 954 40 707 121 286 90 94 120
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 137 527 197 379 1004 41 744 135 132 95 99 92
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 164 1026 455 453 1139 47 795 565 470 119 128 119
Arrive On Green 0.10 0.30 0.30 0.14 0.35 0.35 0.24 0.32 0.32 0.07 0.15 0.15
Sat Flow, veh/h 1688 3367 1494 3274 3292 134 3375 1772 1475 1688 834 775
Grp Volume(v), veh/h 137 527 197 379 513 532 744 135 132 95 0 191
Grp Sat Flow(s),veh/h/ln 1688 1683 1494 1637 1683 1743 1688 1772 1475 1688 0 1609
Q Serve(g_s), s 8.7 14.0 11.5 12.2 31.2 31.2 23.5 6.1 7.3 6.0 0.0 12.4
Cycle Q Clear(g_c), s 8.7 14.0 11.5 12.2 31.2 31.2 23.5 6.1 7.3 6.0 0.0 12.4
Prop In Lane 1.00 1.00 1.00 0.08 1.00 1.00 1.00 0.48
Lane Grp Cap(c), veh/h 164 1026 455 453 582 603 795 565 470 119 0 247
V/C Ratio(X) 0.83 0.51 0.43 0.84 0.88 0.88 0.94 0.24 0.28 0.80 0.00 0.77
Avail Cap(c_a), veh/h 215 1371 608 748 856 886 802 757 630 255 0 549
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 48.1 31.1 30.2 45.6 33.4 33.4 40.7 27.3 27.7 49.7 0.0 44.1
Incr Delay (d2), s/veh 17.6 0.1 0.2 3.3 5.5 5.3 17.9 0.1 0.1 8.8 0.0 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.4 5.6 4.1 5.1 13.2 13.6 11.6 2.6 2.6 2.8 0.0 5.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 65.8 31.2 30.5 48.9 38.9 38.7 58.6 27.4 27.8 58.5 0.0 46.1
LnGrp LOS E C C D D D E C C E A D
Approach Vol, veh/h 861 1424 1011 286
Approach Delay, s/veh 36.6 41.5 50.4 50.2
Approach LOS D D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 19.2 38.0 29.8 21.6 14.8 42.5 11.8 39.5
Change Period (Y+Rc), s * 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s * 25 44.2 * 26 37.0 * 14 55.2 * 16 46.4
Max Q Clear Time (g_c+I1), s 14.2 16.0 25.5 14.4 10.7 33.2 8.0 9.3
Green Ext Time (p_c), s 0.8 2.7 0.1 0.7 0.1 4.4 0.1 0.7

Intersection Summary
HCM 6th Ctrl Delay 43.5
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
6: Michigan St & Commerce Way/Commerce Way/Barton Rd AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 589 20 258 676 30 515
Future Volume (veh/h) 589 20 258 676 30 515
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.97 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1673 1772 1673 1772
Adj Flow Rate, veh/h 620 18 272 712 32 199
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2047 59 596 2065 209 347
Arrive On Green 0.61 0.61 0.61 0.61 0.13 0.13
Sat Flow, veh/h 3427 97 745 3455 1594 2643
Grp Volume(v), veh/h 312 326 272 712 32 199
Grp Sat Flow(s),veh/h/ln1683 1752 745 1683 1594 1321
Q Serve(g_s), s 3.1 3.1 9.6 3.7 0.6 2.5
Cycle Q Clear(g_c), s 3.1 3.1 12.7 3.7 0.6 2.5
Prop In Lane 0.06 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1032 1074 596 2065 209 347
V/C Ratio(X) 0.30 0.30 0.46 0.34 0.15 0.57
Avail Cap(c_a), veh/h 1577 1641 837 3155 815 1351
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 3.2 3.2 6.3 3.3 13.6 14.4
Incr Delay (d2), s/veh 0.2 0.2 0.5 0.1 0.3 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 0.4 0.8 0.4 0.2 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 3.4 3.4 6.8 3.4 13.9 15.9
LnGrp LOS A A A A B B
Approach Vol, veh/h 638 984 231
Approach Delay, s/veh 3.4 4.4 15.6
Approach LOS A A B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 26.1 9.1 26.1
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 33.0 18.0 33.0
Max Q Clear Time (g_c+I1), s 5.1 4.5 14.7
Green Ext Time (p_c), s 4.2 0.7 6.9

Intersection Summary
HCM 6th Ctrl Delay 5.4
HCM 6th LOS A



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
11: S Iowa Ave & I-215 NB Ramps AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 330 736 55 310 190 970
Future Volume (veh/h) 330 736 55 310 190 970
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 347 775 58 45 200 455
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 398 768 148 125 584 551
Arrive On Green 0.25 0.43 0.08 0.08 0.37 0.37
Sat Flow, veh/h 1594 1772 1772 1502 1594 1502
Grp Volume(v), veh/h 347 775 58 45 200 455
Grp Sat Flow(s),veh/h/ln1594 1772 1772 1502 1594 1502
Q Serve(g_s), s 12.5 26.0 1.9 1.7 5.5 16.5
Cycle Q Clear(g_c), s 12.5 26.0 1.9 1.7 5.5 16.5
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 398 768 148 125 584 551
V/C Ratio(X) 0.87 1.01 0.39 0.36 0.34 0.83
Avail Cap(c_a), veh/h 398 768 295 250 584 551
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.39 0.39
Uniform Delay (d), s/veh 21.6 17.0 26.1 26.0 13.8 17.3
Incr Delay (d2), s/veh 22.1 34.8 2.0 2.1 0.6 5.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.4 15.4 0.8 0.6 1.8 13.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 43.7 51.8 28.1 28.1 14.4 22.9
LnGrp LOS D F C C B C
Approach Vol, veh/h 1122 103 655
Approach Delay, s/veh 49.3 28.1 20.3
Approach LOS D C C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 32.0 28.0 21.0 11.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 26.0 22.0 10.0 10.0
Max Q Clear Time (g_c+I1), s 28.0 18.5 14.5 3.9
Green Ext Time (p_c), s 0.0 0.9 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 38.0
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
13: Iowa Ave & Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 458 320 696 360 275 840
Future Volume (veh/h) 458 320 696 360 275 840
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 482 337 733 0 289 884
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 492 463 1124 319 1040
Arrive On Green 0.31 0.31 0.33 0.00 0.20 0.59
Sat Flow, veh/h 1594 1502 3544 0 1594 1772
Grp Volume(v), veh/h 482 337 733 0 289 884
Grp Sat Flow(s),veh/h/ln 1594 1502 1683 0 1594 1772
Q Serve(g_s), s 25.8 17.2 15.9 0.0 15.2 35.3
Cycle Q Clear(g_c), s 25.8 17.2 15.9 0.0 15.2 35.3
Prop In Lane 1.00 1.00 0.00 1.00
Lane Grp Cap(c), veh/h 492 463 1124 319 1040
V/C Ratio(X) 0.98 0.73 0.65 0.90 0.85
Avail Cap(c_a), veh/h 492 463 1666 325 1331
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 29.4 26.5 24.4 0.0 33.5 14.6
Incr Delay (d2), s/veh 35.4 5.7 1.4 0.0 26.9 5.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 13.9 6.4 6.0 0.0 7.9 12.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.8 32.2 25.7 0.0 60.4 20.4
LnGrp LOS E C C E C
Approach Vol, veh/h 819 733 A 1173
Approach Delay, s/veh 51.4 25.7 30.3
Approach LOS D C C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 21.7 33.2 54.9 31.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 17.5 42.5 64.5 26.5
Max Q Clear Time (g_c+I1), s 17.2 17.9 37.3 27.8
Green Ext Time (p_c), s 0.0 8.9 13.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 35.4
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
17: Michigan St & W Main St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 126 269 101 10 417 40 152+70 63 70 30 97 177
Future Volume (veh/h) 126 269 101 10 417 40 222 63 70 30 97 177
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.91 1.00 0.89 1.00 0.95 1.00 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 133 283 41 11 439 35 234 66 35 32 102 115
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 240 725 293 257 707 56 266 348 184 121 173 195
Arrive On Green 0.15 0.22 0.22 0.16 0.23 0.23 0.17 0.33 0.33 0.08 0.24 0.24
Sat Flow, veh/h 1594 3367 1362 1594 3127 248 1594 1069 567 1594 732 825
Grp Volume(v), veh/h 133 283 41 11 235 239 234 0 101 32 0 217
Grp Sat Flow(s),veh/h/ln 1594 1683 1362 1594 1683 1691 1594 0 1635 1594 0 1557
Q Serve(g_s), s 6.4 5.9 1.3 0.5 10.3 10.5 11.8 0.0 3.7 1.6 0.0 10.2
Cycle Q Clear(g_c), s 6.4 5.9 1.3 0.5 10.3 10.5 11.8 0.0 3.7 1.6 0.0 10.2
Prop In Lane 1.00 1.00 1.00 0.15 1.00 0.35 1.00 0.53
Lane Grp Cap(c), veh/h 240 725 293 257 381 383 266 0 532 121 0 368
V/C Ratio(X) 0.55 0.39 0.14 0.04 0.62 0.62 0.88 0.00 0.19 0.27 0.00 0.59
Avail Cap(c_a), veh/h 252 1039 420 257 519 522 281 0 532 232 0 454
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 32.4 27.7 11.0 29.2 28.6 28.7 33.5 0.0 20.0 35.9 0.0 27.9
Incr Delay (d2), s/veh 1.2 0.5 0.3 0.0 2.3 2.4 23.7 0.0 0.8 0.4 0.0 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 2.4 0.7 0.2 4.2 4.2 6.2 0.0 1.5 0.6 0.0 3.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.7 28.2 11.3 29.2 31.0 31.1 57.2 0.0 20.7 36.3 0.0 29.4
LnGrp LOS C C B C C C E A C D A C
Approach Vol, veh/h 457 485 335 249
Approach Delay, s/veh 28.3 31.0 46.2 30.3
Approach LOS C C D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 17.4 23.1 17.3 24.6 16.5 24.0 9.9 31.9
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s 13.0 25.4 14.5 24.0 13.0 25.4 12.0 * 27
Max Q Clear Time (g_c+I1), s 2.5 7.9 13.8 12.2 8.4 12.5 3.6 5.7
Green Ext Time (p_c), s 0.0 2.4 0.0 0.9 0.1 2.9 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 33.4
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
18: Stephens Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 415 100 640 315 30 103 10 121 70 30 10
Future Volume (veh/h) 20 415 100 640 315 30 103 10 121 70 30 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 0.99 0.96 0.99 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 21 437 0 674 332 29 108 11 19 74 32 8
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 21 436 388 669 635 55 264 23 249 137 48 9
Arrive On Green 0.26 0.26 0.00 0.40 0.40 0.40 0.17 0.17 0.17 0.17 0.17 0.17
Sat Flow, veh/h 81 1687 1502 1688 1602 140 1085 134 1444 410 279 52
Grp Volume(v), veh/h 458 0 0 674 0 361 119 0 19 114 0 0
Grp Sat Flow(s),veh/h/ln 1768 0 1502 1688 0 1742 1219 0 1444 741 0 0
Q Serve(g_s), s 23.2 0.0 0.0 35.6 0.0 14.2 0.0 0.0 1.0 6.4 0.0 0.0
Cycle Q Clear(g_c), s 23.2 0.0 0.0 35.6 0.0 14.2 8.1 0.0 1.0 14.5 0.0 0.0
Prop In Lane 0.05 1.00 1.00 0.08 0.91 1.00 0.65 0.07
Lane Grp Cap(c), veh/h 457 0 388 669 0 690 287 0 249 194 0 0
V/C Ratio(X) 1.00 0.00 0.00 1.01 0.00 0.52 0.41 0.00 0.08 0.59 0.00 0.00
Avail Cap(c_a), veh/h 457 0 388 669 0 690 290 0 252 198 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 33.3 0.0 0.0 27.1 0.0 20.6 34.0 0.0 31.1 38.9 0.0 0.0
Incr Delay (d2), s/veh 42.8 0.0 0.0 36.7 0.0 0.7 0.4 0.0 0.0 2.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 14.8 0.0 0.0 19.8 0.0 5.5 2.4 0.0 0.3 2.6 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 76.1 0.0 0.0 63.8 0.0 21.4 34.4 0.0 31.2 41.8 0.0 0.0
LnGrp LOS F A A F A C C A C D A A
Approach Vol, veh/h 458 1035 138 114
Approach Delay, s/veh 76.1 49.0 34.0 41.8
Approach LOS E D C D

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 28.6 20.2 41.0 20.2
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 23.2 * 16 35.6 * 16
Max Q Clear Time (g_c+I1), s 25.2 16.5 37.6 10.1
Green Ext Time (p_c), s 0.0 0.0 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 54.5
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 550 90 50 124 50 60 140 40 260 420 70
Future Volume (veh/h) 60 550 90 50 124 50 60 140 40 260 420 70
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 61 561 89 51 127 28 61 143 0 265 429 64
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 98 639 98 162 369 696 138 288 436 629 94
Arrive On Green 0.46 0.46 0.46 0.46 0.46 0.46 0.42 0.42 0.00 0.42 0.42 0.42
Sat Flow, veh/h 99 1380 212 219 795 1502 183 691 1502 1245 1505 225
Grp Volume(v), veh/h 711 0 0 178 0 28 204 0 0 265 0 493
Grp Sat Flow(s),veh/h/ln1690 0 0 1014 0 1502 874 0 1502 1245 0 1730
Q Serve(g_s), s 18.5 0.0 0.0 0.0 0.0 0.8 3.7 0.0 0.0 4.6 0.0 17.6
Cycle Q Clear(g_c), s 29.4 0.0 0.0 4.5 0.0 0.8 21.2 0.0 0.0 25.8 0.0 17.6
Prop In Lane 0.09 0.13 0.29 1.00 0.30 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 835 0 0 531 0 696 427 0 436 0 723
V/C Ratio(X) 0.85 0.00 0.00 0.34 0.00 0.04 0.48 0.00 0.61 0.00 0.68
Avail Cap(c_a), veh/h 968 0 0 635 0 816 759 0 737 0 1141
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 18.7 0.0 0.0 12.1 0.0 11.1 17.4 0.0 0.0 21.9 0.0 17.9
Incr Delay (d2), s/veh 6.6 0.0 0.0 0.4 0.0 0.0 0.8 0.0 0.0 1.4 0.0 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln12.1 0.0 0.0 1.7 0.0 0.2 2.3 0.0 0.0 4.1 0.0 6.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.2 0.0 0.0 12.5 0.0 11.1 18.3 0.0 0.0 23.3 0.0 19.1
LnGrp LOS C A A B A B B A C A B
Approach Vol, veh/h 711 206 204 A 758
Approach Delay, s/veh 25.2 12.3 18.3 20.5
Approach LOS C B B C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 36.1 39.6 36.1 39.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 49.9 41.1 49.9 41.1
Max Q Clear Time (g_c+I1), s 23.2 31.4 27.8 6.5
Green Ext Time (p_c), s 1.4 3.7 3.8 1.4

Intersection Summary
HCM 6th Ctrl Delay 21.2
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 122 323 30 200 0 69 0 70 50 10 220 0
Future Volume (veh/h) 122 323 30 200 0 69 0 70 50 10 220 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 0 1772 0 1772 1772 1772 1772 0
Adj Flow Rate, veh/h 128 340 0 211 0 0 0 74 13 11 232 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 0 2 0 2 2 2 2 0
Cap, veh/h 195 517 0 0 0 324 57 165 378 0
Arrive On Green 0.41 0.41 0.00 0.00 0.00 0.00 0.00 0.22 0.22 0.22 0.22 0.00
Sat Flow, veh/h 478 1270 1502 0 0 1468 258 42 1715 0
Grp Volume(v), veh/h 468 0 0 0.0 0 0 87 243 0 0
Grp Sat Flow(s),veh/h/ln1748 0 1502 0 0 1726 1757 0 0
Q Serve(g_s), s 5.2 0.0 0.0 0.0 0.0 1.0 0.5 0.0 0.0
Cycle Q Clear(g_c), s 5.2 0.0 0.0 0.0 0.0 1.0 3.0 0.0 0.0
Prop In Lane 0.27 1.00 0.00 0.15 0.05 0.00
Lane Grp Cap(c), veh/h 712 0 0 0 381 543 0 0
V/C Ratio(X) 0.66 0.00 0.00 0.00 0.23 0.45 0.00 0.00
Avail Cap(c_a), veh/h 1591 0 0 0 1285 1457 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 5.8 0.0 0.0 0.0 0.0 7.7 8.5 0.0 0.0
Incr Delay (d2), s/veh 1.0 0.0 0.0 0.0 0.0 0.3 0.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.9 0.0 0.0 0.0 0.0 0.2 0.6 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.8 0.0 0.0 0.0 0.0 8.0 9.1 0.0 0.0
LnGrp LOS A A A A A A A A
Approach Vol, veh/h 468 A 87 243
Approach Delay, s/veh 6.8 8.0 9.1
Approach LOS A A A

Timer - Assigned Phs 2 4 8
Phs Duration (G+Y+Rc), s 14.3 9.8 9.8
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 22.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 7.2 5.0 3.0
Green Ext Time (p_c), s 2.6 1.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 7.7
HCM 6th LOS A

Notes
Unsignalized Delay for [EBR, WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
21: Highgrove Pl & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 457 139 120 855 10 100 20 263 10 10 30
Future Volume (veh/h) 10 457 139 120 855 10 100 20 263 10 10 30
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 11 481 0 126 900 11 105 21 40 11 11 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 73 1253 180 1049 12 272 31 182 116 87 31
Arrive On Green 0.72 0.72 0.00 0.72 0.72 0.72 0.12 0.12 0.12 0.12 0.12 0.12
Sat Flow, veh/h 10 1742 1502 151 1459 17 1274 255 1502 223 718 257
Grp Volume(v), veh/h 492 0 0 1037 0 0 126 0 40 28 0 0
Grp Sat Flow(s),veh/h/ln1752 0 1502 1627 0 0 1529 0 1502 1197 0 0
Q Serve(g_s), s 0.0 0.0 0.0 18.1 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0
Cycle Q Clear(g_c), s 6.1 0.0 0.0 26.9 0.0 0.0 4.3 0.0 1.4 4.3 0.0 0.0
Prop In Lane 0.02 1.00 0.12 0.01 0.83 1.00 0.39 0.21
Lane Grp Cap(c), veh/h 1325 0 1242 0 0 303 0 182 234 0 0
V/C Ratio(X) 0.37 0.00 0.84 0.00 0.00 0.42 0.00 0.22 0.12 0.00 0.00
Avail Cap(c_a), veh/h 2287 0 2140 0 0 601 0 492 548 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 3.1 0.0 0.0 5.8 0.0 0.0 23.7 0.0 22.4 22.2 0.0 0.0
Incr Delay (d2), s/veh 0.2 0.0 0.0 1.6 0.0 0.0 0.9 0.0 0.6 0.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 0.0 0.0 3.2 0.0 0.0 1.6 0.0 0.5 0.3 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 3.3 0.0 0.0 7.3 0.0 0.0 24.6 0.0 23.0 22.4 0.0 0.0
LnGrp LOS A A A A A C A C C A A
Approach Vol, veh/h 492 A 1037 166 28
Approach Delay, s/veh 3.3 7.3 24.2 22.4
Approach LOS A A C C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 11.4 45.1 11.4 45.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.5 72.5 18.5 72.5
Max Q Clear Time (g_c+I1), s 6.3 8.1 6.3 28.9
Green Ext Time (p_c), s 0.6 3.4 0.0 11.6

Intersection Summary
HCM 6th Ctrl Delay 8.0
HCM 6th LOS A

Notes
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
22: Iowa Ave & Center St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 223 276 271 144 460 190 240 512 73 90 793 285
Future Volume (veh/h) 223 276 271 144 460 190 240 512 73 90 793 285
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 235 291 133 152 484 59 253 539 68 95 835 268
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 306 620 276 182 515 428 319 920 116 141 982 424
Arrive On Green 0.10 0.28 0.28 0.11 0.29 0.29 0.10 0.31 0.31 0.09 0.29 0.29
Sat Flow, veh/h 3092 2251 1001 1594 1772 1474 3092 3002 377 1594 3367 1455
Grp Volume(v), veh/h 235 216 208 152 484 59 253 301 306 95 835 268
Grp Sat Flow(s),veh/h/ln1546 1683 1569 1594 1772 1474 1546 1683 1696 1594 1683 1455
Q Serve(g_s), s 6.9 9.9 10.4 8.7 24.9 2.8 7.5 14.1 14.2 5.4 21.8 14.9
Cycle Q Clear(g_c), s 6.9 9.9 10.4 8.7 24.9 2.8 7.5 14.1 14.2 5.4 21.8 14.9
Prop In Lane 1.00 0.64 1.00 1.00 1.00 0.22 1.00 1.00
Lane Grp Cap(c), veh/h 306 464 432 182 515 428 319 516 520 141 982 424
V/C Ratio(X) 0.77 0.46 0.48 0.84 0.94 0.14 0.79 0.58 0.59 0.68 0.85 0.63
Avail Cap(c_a), veh/h 474 486 453 256 525 436 557 702 707 241 1307 565
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.0 28.1 28.2 40.5 32.3 24.4 40.8 27.3 27.3 41.2 31.1 28.7
Incr Delay (d2), s/veh 4.0 0.7 0.8 15.2 25.1 0.1 1.7 1.1 1.1 2.1 4.2 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.7 3.9 3.8 4.1 13.6 0.9 2.8 5.4 5.5 2.1 8.8 5.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 45.0 28.8 29.1 55.6 57.4 24.6 42.5 28.4 28.4 43.3 35.4 30.2
LnGrp LOS D C C E E C D C C D D C
Approach Vol, veh/h 659 695 860 1198
Approach Delay, s/veh 34.6 54.2 32.5 34.8
Approach LOS C D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.4 34.4 15.3 31.1 13.8 33.0 13.9 32.5
Change Period (Y+Rc), s* 4.2 5.8 * 4.7 5.4 * 4.2 5.8 * 4.7 5.4
Max Green Setting (Gmax), s* 14 38.9 * 15 26.9 * 17 36.2 * 14 27.6
Max Q Clear Time (g_c+I1), s7.4 16.2 10.7 12.4 9.5 23.8 8.9 26.9
Green Ext Time (p_c), s 0.0 3.3 0.1 2.0 0.2 3.4 0.4 0.2

Intersection Summary
HCM 6th Ctrl Delay 38.2
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
25: Commerce Way & De Berry St AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 67 50 560 85 46 631
Future Volume (veh/h) 67 50 560 85 46 631
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.97 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 71 8 589 72 48 664
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 132 15 1413 172 615 1665
Arrive On Green 0.09 0.09 0.47 0.47 0.47 0.47
Sat Flow, veh/h 1480 167 3097 367 771 3544
Grp Volume(v), veh/h 80 0 329 332 48 664
Grp Sat Flow(s),veh/h/ln1668 0 1683 1692 771 1772
Q Serve(g_s), s 0.9 0.0 2.6 2.6 0.9 2.5
Cycle Q Clear(g_c), s 0.9 0.0 2.6 2.6 3.5 2.5
Prop In Lane 0.89 0.10 0.22 1.00
Lane Grp Cap(c), veh/h 149 0 791 795 615 1665
V/C Ratio(X) 0.54 0.00 0.42 0.42 0.08 0.40
Avail Cap(c_a), veh/h 1471 0 1484 1492 933 3125
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.9 0.0 3.6 3.6 4.7 3.5
Incr Delay (d2), s/veh 3.0 0.0 0.3 0.4 0.1 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 0.0 0.1 0.1 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 11.9 0.0 3.9 3.9 4.8 3.7
LnGrp LOS B A A A A A
Approach Vol, veh/h 80 661 712
Approach Delay, s/veh 11.9 3.9 3.8
Approach LOS B A A

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 14.1 14.1 6.3
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 4.6 5.5 2.9
Green Ext Time (p_c), s 3.1 3.6 0.1

Intersection Summary
HCM 6th Ctrl Delay 4.3
HCM 6th LOS A

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
1: S La Cadena Dr & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 490 523 1070 360 446 1300
Future Volume (veh/h) 490 523 1070 360 446 1300
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 516 327 1126 110 469 1368
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 506 246 1163 519 435 2326
Arrive On Green 0.16 0.16 0.35 0.35 0.27 0.69
Sat Flow, veh/h 3092 1502 3455 1502 1594 3455
Grp Volume(v), veh/h 516 327 1126 110 469 1368
Grp Sat Flow(s),veh/h/ln 1546 1502 1683 1502 1594 1683
Q Serve(g_s), s 9.0 9.0 18.1 2.8 15.0 11.6
Cycle Q Clear(g_c), s 9.0 9.0 18.1 2.8 15.0 11.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 506 246 1163 519 435 2326
V/C Ratio(X) 1.02 1.33 0.97 0.21 1.08 0.59
Avail Cap(c_a), veh/h 506 246 1163 519 435 2326
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.0 23.0 17.7 12.7 20.0 4.4
Incr Delay (d2), s/veh 45.1 174.1 19.3 0.4 66.0 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.2 14.8 8.4 0.8 12.3 1.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 68.1 197.1 37.0 13.1 86.0 5.0
LnGrp LOS F F D B F A
Approach Vol, veh/h 843 1236 1837
Approach Delay, s/veh 118.1 34.9 25.7
Approach LOS F C C

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 19.0 23.0 13.0 42.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 15.0 19.0 9.0 38.0
Max Q Clear Time (g_c+I1), s 17.0 20.1 11.0 13.6
Green Ext Time (p_c), s 0.0 0.0 0.0 16.7

Intersection Summary
HCM 6th Ctrl Delay 48.5
HCM 6th LOS D



MOVEMENT SUMMARY
Site: 2 [Cumulative Year PM Peak Hour - Plus Project Phase 

Two Conditions (Site Folder: Grand Terrace Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 30 2.0 32 2.0 0.399 22.4 LOS C 1.4 36.5 0.86 0.94 1.20 27.2
8 T1 20 2.0 21 2.0 0.399 22.4 LOS C 1.4 36.5 0.86 0.94 1.20 27.2
18 R2 60 2.0 63 2.0 0.399 22.4 LOS C 1.4 36.5 0.86 0.94 1.20 26.6
Approach 110 2.0 116 2.0 0.399 22.4 LOS C 1.4 36.5 0.86 0.94 1.20 26.9

East: Barton Rd

1 L2 40 2.0 42 2.0 0.593 10.6 LOS B 5.2 130.7 0.61 0.51 0.70 32.4
6 T1 733 2.0 772 2.0 0.593 10.7 LOS B 5.2 130.7 0.61 0.51 0.69 32.1
16 R2 492 2.0 518 2.0 0.593 10.8 LOS B 4.9 126.9 0.59 0.50 0.68 31.2
Approach 1265 2.0 1332 2.0 0.593 10.7 LOS B 5.2 130.7 0.60 0.51 0.69 31.8

North: I-215 SB Ramps

7 L2 771 2.0 812 2.0 0.865 36.1 LOS E 11.7 297.5 0.93 1.47 2.69 22.9
4 T1 30 2.0 32 2.0 0.865 34.3 LOS D 11.7 297.5 0.93 1.48 2.70 23.5
14 R2 240 2.0 253 2.0 0.865 34.3 LOS D 11.7 297.5 0.93 1.48 2.70 23.0
Approach 1041 2.0 1096 2.0 0.865 35.6 LOS E 11.7 297.5 0.93 1.47 2.69 22.9

West: Barton Rd

5 L2 170 2.0 179 2.0 0.839 33.3 LOS D 9.9 251.6 0.92 1.40 2.47 24.1
2 T1 776 2.0 817 2.0 0.839 33.3 LOS D 9.9 251.6 0.92 1.40 2.47 24.3
12 R2 30 2.0 32 2.0 0.839 33.3 LOS D 9.9 251.6 0.92 1.40 2.47 23.9
Approach 976 2.0 1027 2.0 0.839 33.3 LOS D 9.9 251.6 0.92 1.40 2.47 24.3

All 
Vehicles

3392 2.0 3571 2.0 0.865 25.2 LOS D 11.7 297.5 0.80 1.07 1.83 26.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: FEHR AND PEERS | Licence: PLUS / Enterprise | Processed: Tuesday, May 31, 2022 12:17:07 PM
Project: N:\Projects\OC18\0551 Grand Terrace Specific Plan\2022 Updated Study\Analysis\SIDRA\Intersection 2 Analysis with 
Improvements.sip9



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 70 1197 765 484 821 30 608 47 450 20 41 30
Future Volume (veh/h) 70 1197 765 484 821 30 608 47 450 20 41 30
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 74 1260 616 509 864 32 640 137 108 21 43 12
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 94 1369 608 583 1751 65 649 413 343 36 82 23
Arrive On Green 0.06 0.41 0.41 0.18 0.53 0.53 0.19 0.23 0.23 0.02 0.06 0.06
Sat Flow, veh/h 1688 3367 1496 3274 3307 122 3375 1772 1471 1688 1319 368
Grp Volume(v), veh/h 74 1260 616 509 440 456 640 137 108 21 0 55
Grp Sat Flow(s),veh/h/ln 1688 1683 1496 1637 1683 1746 1688 1772 1471 1688 0 1686
Q Serve(g_s), s 4.9 40.2 46.1 17.2 18.9 18.9 21.4 7.3 6.9 1.4 0.0 3.6
Cycle Q Clear(g_c), s 4.9 40.2 46.1 17.2 18.9 18.9 21.4 7.3 6.9 1.4 0.0 3.6
Prop In Lane 1.00 1.00 1.00 0.07 1.00 1.00 1.00 0.22
Lane Grp Cap(c), veh/h 94 1369 608 583 891 924 649 413 343 36 0 105
V/C Ratio(X) 0.79 0.92 1.01 0.87 0.49 0.49 0.99 0.33 0.31 0.58 0.00 0.52
Avail Cap(c_a), veh/h 199 1369 608 832 913 947 649 774 642 110 0 522
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 52.9 31.9 33.6 45.3 17.0 17.0 45.6 36.1 36.0 55.0 0.0 51.5
Incr Delay (d2), s/veh 10.5 10.1 39.6 6.6 0.2 0.2 31.7 0.2 0.2 10.6 0.0 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.3 17.4 22.9 7.3 6.9 7.1 11.8 3.2 2.5 0.7 0.0 1.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 63.4 42.0 73.3 51.9 17.2 17.1 77.3 36.3 36.1 65.6 0.0 53.0
LnGrp LOS E D F D B B E D D E A D
Approach Vol, veh/h 1950 1405 885 76
Approach Delay, s/veh 52.7 29.8 65.9 56.5
Approach LOS D C E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 24.4 51.0 26.0 12.0 10.5 64.9 6.6 31.4
Change Period (Y+Rc), s * 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s * 29 46.1 * 22 35.1 * 13 61.5 * 7.4 49.5
Max Q Clear Time (g_c+I1), s 19.2 48.1 23.4 5.6 6.9 20.9 3.4 9.3
Green Ext Time (p_c), s 1.0 0.0 0.0 0.2 0.0 3.6 0.0 0.7

Intersection Summary
HCM 6th Ctrl Delay 48.0
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
6: Michigan St & Commerce Way/Commerce Way/Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 855 30 454 876 30 199
Future Volume (veh/h) 855 30 454 876 30 199
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1673 1772 1673 1772
Adj Flow Rate, veh/h 900 31 478 922 32 18
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2777 96 536 2819 69 114
Arrive On Green 0.84 0.84 0.84 0.84 0.04 0.04
Sat Flow, veh/h 3406 114 567 3455 1594 2643
Grp Volume(v), veh/h 457 474 478 922 32 18
Grp Sat Flow(s),veh/h/ln1683 1748 567 1683 1594 1321
Q Serve(g_s), s 4.6 4.6 58.4 4.6 1.5 0.5
Cycle Q Clear(g_c), s 4.6 4.6 63.0 4.6 1.5 0.5
Prop In Lane 0.07 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1409 1464 536 2819 69 114
V/C Ratio(X) 0.32 0.32 0.89 0.33 0.47 0.16
Avail Cap(c_a), veh/h 1409 1464 536 2819 381 632
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 1.4 1.4 10.7 1.4 35.2 34.7
Incr Delay (d2), s/veh 0.1 0.1 16.9 0.1 4.8 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 0.4 7.9 0.4 0.6 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 1.5 1.5 27.6 1.4 40.0 35.3
LnGrp LOS A A C A D D
Approach Vol, veh/h 931 1400 50
Approach Delay, s/veh 1.5 10.4 38.3
Approach LOS A B D

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 67.5 7.7 67.5
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 63.0 18.0 63.0
Max Q Clear Time (g_c+I1), s 6.6 3.5 65.0
Green Ext Time (p_c), s 7.5 0.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 7.5
HCM 6th LOS A



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
11: S Iowa Ave & I-215 NB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 390 779 72 410 190 1050
Future Volume (veh/h) 390 779 72 410 190 1050
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 411 820 76 65 200 443
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 398 768 148 125 584 551
Arrive On Green 0.25 0.43 0.08 0.08 0.37 0.37
Sat Flow, veh/h 1594 1772 1772 1502 1594 1502
Grp Volume(v), veh/h 411 820 76 65 200 443
Grp Sat Flow(s),veh/h/ln1594 1772 1772 1502 1594 1502
Q Serve(g_s), s 15.0 26.0 2.5 2.5 5.5 15.9
Cycle Q Clear(g_c), s 15.0 26.0 2.5 2.5 5.5 15.9
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 398 768 148 125 584 551
V/C Ratio(X) 1.03 1.07 0.51 0.52 0.34 0.80
Avail Cap(c_a), veh/h 398 768 295 250 584 551
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.26 0.26
Uniform Delay (d), s/veh 22.5 17.0 26.3 26.3 13.8 17.1
Incr Delay (d2), s/veh 53.4 52.2 3.3 4.0 0.4 3.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln10.7 19.1 1.1 1.0 1.7 12.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 75.9 69.2 29.7 30.3 14.2 20.4
LnGrp LOS F F C C B C
Approach Vol, veh/h 1231 141 643
Approach Delay, s/veh 71.4 30.0 18.5
Approach LOS E C B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 32.0 28.0 21.0 11.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 26.0 22.0 10.0 10.0
Max Q Clear Time (g_c+I1), s 28.0 17.9 17.0 4.5
Green Ext Time (p_c), s 0.0 1.0 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 51.6
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
13: Iowa Ave & Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 536 230 809 601 232 910
Future Volume (veh/h) 536 230 809 601 232 910
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 564 242 852 0 244 958
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 508 478 1408 237 1072
Arrive On Green 0.32 0.32 0.42 0.00 0.15 0.61
Sat Flow, veh/h 1594 1502 3544 0 1594 1772
Grp Volume(v), veh/h 564 242 852 0 244 958
Grp Sat Flow(s),veh/h/ln 1594 1502 1683 0 1594 1772
Q Serve(g_s), s 37.5 15.4 23.2 0.0 17.5 54.7
Cycle Q Clear(g_c), s 37.5 15.4 23.2 0.0 17.5 54.7
Prop In Lane 1.00 1.00 0.00 1.00
Lane Grp Cap(c), veh/h 508 478 1408 237 1072
V/C Ratio(X) 1.11 0.51 0.61 1.03 0.89
Avail Cap(c_a), veh/h 508 478 1758 237 1257
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 40.1 32.6 26.7 0.0 50.1 20.0
Incr Delay (d2), s/veh 74.0 0.9 0.9 0.0 66.5 8.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 24.5 5.6 9.0 0.0 11.1 22.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 114.1 33.5 27.6 0.0 116.6 28.8
LnGrp LOS F C C F C
Approach Vol, veh/h 806 852 A 1202
Approach Delay, s/veh 89.9 27.6 46.7
Approach LOS F C D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 22.0 53.7 75.7 42.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 17.5 61.5 83.5 37.5
Max Q Clear Time (g_c+I1), s 19.5 25.2 56.7 39.5
Green Ext Time (p_c), s 0.0 12.4 14.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 53.2
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
18: Stephens Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 576 160 490 356 60 147 10 161 20 10 20
Future Volume (veh/h) 30 576 160 490 356 60 147 10 161 20 10 20
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.99 0.96 0.99 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 31 600 113 510 371 56 153 10 26 21 10 3
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 31 601 521 515 457 69 256 12 233 84 29 5
Arrive On Green 0.36 0.36 0.36 0.31 0.31 0.31 0.16 0.16 0.16 0.16 0.16 0.16
Sat Flow, veh/h 87 1681 1458 1688 1497 226 1096 72 1442 115 178 28
Grp Volume(v), veh/h 631 0 113 510 0 427 163 0 26 34 0 0
Grp Sat Flow(s),veh/h/ln 1768 0 1458 1688 0 1723 1168 0 1442 321 0 0
Q Serve(g_s), s 31.5 0.0 4.8 26.6 0.0 20.2 0.0 0.0 1.4 0.8 0.0 0.0
Cycle Q Clear(g_c), s 31.5 0.0 4.8 26.6 0.0 20.2 12.3 0.0 1.4 13.1 0.0 0.0
Prop In Lane 0.05 1.00 1.00 0.13 0.94 1.00 0.62 0.09
Lane Grp Cap(c), veh/h 632 0 521 515 0 526 268 0 233 118 0 0
V/C Ratio(X) 1.00 0.00 0.22 0.99 0.00 0.81 0.61 0.00 0.11 0.29 0.00 0.00
Avail Cap(c_a), veh/h 632 0 521 515 0 526 293 0 259 143 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 28.4 0.0 19.8 30.6 0.0 28.4 36.2 0.0 31.6 34.8 0.0 0.0
Incr Delay (d2), s/veh 35.5 0.0 0.2 36.8 0.0 9.3 1.9 0.0 0.1 0.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 18.4 0.0 1.6 15.3 0.0 9.2 3.5 0.0 0.5 0.7 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 63.8 0.0 20.0 67.4 0.0 37.7 38.1 0.0 31.7 35.3 0.0 0.0
LnGrp LOS E A B E A D D A C D A A
Approach Vol, veh/h 744 937 189 34
Approach Delay, s/veh 57.2 53.9 37.2 35.3
Approach LOS E D D D

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 37.0 19.0 32.4 19.0
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 31.6 * 16 27.0 * 16
Max Q Clear Time (g_c+I1), s 33.5 15.1 28.6 14.3
Green Ext Time (p_c), s 0.0 0.0 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 53.2
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 120 460 80 70 177 40 30 420 10 200 300 70
Future Volume (veh/h) 120 460 80 70 177 40 30 420 10 200 300 70
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 126 484 73 74 186 18 32 442 0 211 316 55
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 199 522 74 216 468 644 111 597 444 524 91
Arrive On Green 0.43 0.43 0.43 0.43 0.43 0.43 0.36 0.36 0.00 0.36 0.36 0.36
Sat Flow, veh/h 227 1217 173 247 1091 1502 55 1675 1502 945 1468 256
Grp Volume(v), veh/h 683 0 0 260 0 18 474 0 0 211 0 371
Grp Sat Flow(s),veh/h/ln1617 0 0 1338 0 1502 1730 0 1502 945 0 1724
Q Serve(g_s), s 13.4 0.0 0.0 0.0 0.0 0.3 2.3 0.0 0.0 1.4 0.0 7.4
Cycle Q Clear(g_c), s 17.5 0.0 0.0 4.1 0.0 0.3 10.0 0.0 0.0 11.4 0.0 7.4
Prop In Lane 0.18 0.11 0.28 1.00 0.07 1.00 1.00 0.15
Lane Grp Cap(c), veh/h 795 0 0 684 0 644 709 0 444 0 615
V/C Ratio(X) 0.86 0.00 0.00 0.38 0.00 0.03 0.67 0.00 0.47 0.00 0.60
Avail Cap(c_a), veh/h 795 0 0 684 0 644 830 0 512 0 739
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 11.7 0.0 0.0 8.0 0.0 6.9 11.9 0.0 0.0 12.6 0.0 11.1
Incr Delay (d2), s/veh 9.4 0.0 0.0 0.3 0.0 0.0 1.7 0.0 0.0 0.8 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.8 0.0 0.0 1.2 0.0 0.1 3.3 0.0 0.0 1.3 0.0 2.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.1 0.0 0.0 8.4 0.0 6.9 13.5 0.0 0.0 13.4 0.0 12.0
LnGrp LOS C A A A A A B A B A B
Approach Vol, veh/h 683 278 474 A 582
Approach Delay, s/veh 21.1 8.3 13.5 12.5
Approach LOS C A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 19.5 22.5 19.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 12.0 19.5 13.4 6.1
Green Ext Time (p_c), s 1.5 0.0 1.3 1.4

Intersection Summary
HCM 6th Ctrl Delay 15.1
HCM 6th LOS B

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 178 526 20 140 0 87 0 270 90 10 160 0
Future Volume (veh/h) 178 526 20 140 0 87 0 270 90 10 160 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 0 1772 0 1772 1772 1772 1772 0
Adj Flow Rate, veh/h 187 554 0 147 0 0 0 284 82 11 168 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 0 2 0 2 2 2 2 0
Cap, veh/h 230 682 0 0 0 365 105 94 427 0
Arrive On Green 0.52 0.52 0.00 0.00 0.00 0.00 0.00 0.28 0.28 0.28 0.28 0.00
Sat Flow, veh/h 442 1308 1502 0 0 1322 382 29 1546 0
Grp Volume(v), veh/h 741 0 0 0.0 0 0 366 179 0 0
Grp Sat Flow(s),veh/h/ln1750 0 1502 0 0 1703 1575 0 0
Q Serve(g_s), s 15.6 0.0 0.0 0.0 0.0 8.8 0.1 0.0 0.0
Cycle Q Clear(g_c), s 15.6 0.0 0.0 0.0 0.0 8.8 8.9 0.0 0.0
Prop In Lane 0.25 1.00 0.00 0.22 0.06 0.00
Lane Grp Cap(c), veh/h 912 0 0 0 470 521 0 0
V/C Ratio(X) 0.81 0.00 0.00 0.00 0.78 0.34 0.00 0.00
Avail Cap(c_a), veh/h 1537 0 0 0 748 797 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 8.8 0.0 0.0 0.0 0.0 14.8 13.0 0.0 0.0
Incr Delay (d2), s/veh 1.8 0.0 0.0 0.0 0.0 2.8 0.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.3 0.0 0.0 0.0 0.0 3.2 1.2 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.6 0.0 0.0 0.0 0.0 17.7 13.4 0.0 0.0
LnGrp LOS B A A A B B A A
Approach Vol, veh/h 741 A 366 179
Approach Delay, s/veh 10.6 17.7 13.4
Approach LOS B B B

Timer - Assigned Phs 2 4 8
Phs Duration (G+Y+Rc), s 27.7 16.8 16.8
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 39.0 19.5 19.5
Max Q Clear Time (g_c+I1), s 17.6 10.9 10.8
Green Ext Time (p_c), s 5.5 0.5 1.5

Intersection Summary
HCM 6th Ctrl Delay 13.0
HCM 6th LOS B

Notes
Unsignalized Delay for [EBR, WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
21: Highgrove Pl & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 680 67 50 776 20 100 0 526 10 110 30
Future Volume (veh/h) 10 680 67 50 776 20 100 0 526 10 110 30
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 11 716 0 53 817 21 105 0 392 11 116 20
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 60 1006 93 912 23 488 0 437 72 412 67
Arrive On Green 0.57 0.57 0.00 0.57 0.57 0.57 0.29 0.00 0.29 0.29 0.29 0.29
Sat Flow, veh/h 8 1755 1502 61 1592 40 1304 0 1502 46 1418 231
Grp Volume(v), veh/h 727 0 0 891 0 0 105 0 392 147 0 0
Grp Sat Flow(s),veh/h/ln1763 0 1502 1693 0 0 1304 0 1502 1694 0 0
Q Serve(g_s), s 0.0 0.0 0.0 11.1 0.0 0.0 0.0 0.0 16.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 19.6 0.0 0.0 30.8 0.0 0.0 3.6 0.0 16.6 4.4 0.0 0.0
Prop In Lane 0.02 1.00 0.06 0.02 1.00 1.00 0.07 0.14
Lane Grp Cap(c), veh/h 1066 0 1028 0 0 488 0 437 551 0 0
V/C Ratio(X) 0.68 0.00 0.87 0.00 0.00 0.22 0.00 0.90 0.27 0.00 0.00
Avail Cap(c_a), veh/h 1239 0 1191 0 0 532 0 489 608 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 10.2 0.0 0.0 12.3 0.0 0.0 17.9 0.0 22.5 18.2 0.0 0.0
Incr Delay (d2), s/veh 1.3 0.0 0.0 6.2 0.0 0.0 0.2 0.0 17.9 0.3 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.9 0.0 0.0 9.9 0.0 0.0 1.2 0.0 7.5 1.7 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 11.5 0.0 0.0 18.6 0.0 0.0 18.1 0.0 40.4 18.4 0.0 0.0
LnGrp LOS B A B A A B A D B A A
Approach Vol, veh/h 727 A 891 497 147
Approach Delay, s/veh 11.5 18.6 35.7 18.4
Approach LOS B B D B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 23.7 42.4 23.7 42.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 21.5 44.5 21.5 44.5
Max Q Clear Time (g_c+I1), s 18.6 21.6 6.4 32.8
Green Ext Time (p_c), s 0.7 5.1 0.6 5.1

Intersection Summary
HCM 6th Ctrl Delay 20.1
HCM 6th LOS C

Notes
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
22: Iowa Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 392 552 241 115 227 140 350 922 156 160 908 269
Future Volume (veh/h) 392 552 241 115 227 140 350 922 156 160 908 269
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 413 581 220 121 239 28 368 971 156 168 956 184
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 486 663 250 112 340 282 422 1053 169 192 1171 507
Arrive On Green 0.16 0.28 0.28 0.07 0.19 0.19 0.14 0.36 0.36 0.12 0.35 0.35
Sat Flow, veh/h 3092 2376 898 1594 1772 1469 3092 2897 465 1594 3367 1458
Grp Volume(v), veh/h 413 411 390 121 239 28 368 564 563 168 956 184
Grp Sat Flow(s),veh/h/ln1546 1683 1590 1594 1772 1469 1546 1683 1679 1594 1683 1458
Q Serve(g_s), s 15.7 28.2 28.3 8.5 15.2 1.9 14.1 38.7 38.8 12.5 31.2 11.4
Cycle Q Clear(g_c), s 15.7 28.2 28.3 8.5 15.2 1.9 14.1 38.7 38.8 12.5 31.2 11.4
Prop In Lane 1.00 0.56 1.00 1.00 1.00 0.28 1.00 1.00
Lane Grp Cap(c), veh/h 486 470 444 112 340 282 422 612 610 192 1171 507
V/C Ratio(X) 0.85 0.88 0.88 1.08 0.70 0.10 0.87 0.92 0.92 0.87 0.82 0.36
Avail Cap(c_a), veh/h 878 560 529 112 340 282 763 647 645 393 1293 560
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 49.5 41.5 41.6 56.1 45.6 40.2 51.1 36.8 36.8 52.2 35.9 29.4
Incr Delay (d2), s/veh 4.2 12.8 13.7 107.8 6.3 0.2 2.3 18.2 18.4 4.8 3.9 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.2 13.0 12.5 6.7 7.2 0.7 5.4 18.2 18.2 5.1 12.9 4.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.7 54.3 55.3 163.9 51.9 40.3 53.4 55.0 55.3 57.0 39.7 29.8
LnGrp LOS D D E F D D D D E E D C
Approach Vol, veh/h 1214 388 1495 1308
Approach Delay, s/veh 54.4 86.0 54.7 40.6
Approach LOS D F D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.8 49.7 13.2 39.1 20.7 47.8 23.7 28.6
Change Period (Y+Rc), s* 4.2 5.8 * 4.7 5.4 * 4.2 5.8 * 4.7 5.4
Max Green Setting (Gmax), s* 30 46.4 * 8.5 40.2 * 30 46.4 * 34 14.4
Max Q Clear Time (g_c+I1), s14.5 40.8 10.5 30.3 16.1 33.2 17.7 17.2
Green Ext Time (p_c), s 0.1 3.1 0.0 3.4 0.4 4.5 1.3 0.0

Intersection Summary
HCM 6th Ctrl Delay 53.2
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary CY Plus Project Phase Two with Improvements
25: Commerce Way & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 110 103 792 130 59 807
Future Volume (veh/h) 110 103 792 130 59 807
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.97 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 116 33 834 117 62 849
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 160 45 1583 222 479 1806
Arrive On Green 0.13 0.13 0.54 0.54 0.54 0.54
Sat Flow, veh/h 1271 362 3040 414 589 3455
Grp Volume(v), veh/h 150 0 476 475 62 849
Grp Sat Flow(s),veh/h/ln1643 0 1683 1682 589 1683
Q Serve(g_s), s 2.3 0.0 4.9 4.9 2.0 4.2
Cycle Q Clear(g_c), s 2.3 0.0 4.9 4.9 6.9 4.2
Prop In Lane 0.77 0.22 0.25 1.00
Lane Grp Cap(c), veh/h 207 0 903 902 479 1806
V/C Ratio(X) 0.73 0.00 0.53 0.53 0.13 0.47
Avail Cap(c_a), veh/h 1110 0 1453 1452 671 2906
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 11.2 0.0 4.0 4.0 6.2 3.8
Incr Delay (d2), s/veh 4.8 0.0 0.5 0.5 0.1 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 0.0 0.1 0.1 0.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.0 0.0 4.5 4.5 6.3 4.0
LnGrp LOS B A A A A A
Approach Vol, veh/h 150 951 911
Approach Delay, s/veh 16.0 4.5 4.2
Approach LOS B A A

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 18.8 18.8 7.9
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 23.0 23.0 18.0
Max Q Clear Time (g_c+I1), s 6.9 8.9 4.3
Green Ext Time (p_c), s 5.1 5.1 0.3

Intersection Summary
HCM 6th Ctrl Delay 5.2
HCM 6th LOS A

Notes
User approved volume balancing among the lanes for turning movement.
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HCM Signalized Intersection Capacity Analysis         Alt OY Plus Project Phase One Conditions      
1: S La Cadena Dr & Barton Rd                                                                                     AM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 196 321 553 166 290 1105
Future Volume (vph) 196 321 553 166 290 1105
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 213 349 601 180 315 1201
RTOR Reduction (vph) 0 196 0 126 0 0
Lane Group Flow (vph) 213 153 601 54 315 1201
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 34.2 34.2 24.5 24.5 11.1 39.6
Effective Green, g (s) 34.2 34.2 24.5 24.5 11.1 39.6
Actuated g/C Ratio 0.42 0.42 0.30 0.30 0.14 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 661 627 1004 449 214 1623
v/s Ratio Prot c0.13 0.18 c0.20 c0.36
v/s Ratio Perm 0.10 0.04
v/c Ratio 0.32 0.24 0.60 0.12 1.47 0.74
Uniform Delay, d1 16.0 15.4 24.5 20.8 35.4 17.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 1.5 0.3 236.0 2.2
Delay (s) 16.3 15.6 25.9 21.1 271.3 19.2
Level of Service B B C C F B
Approach Delay (s) 15.9 24.8 71.6
Approach LOS B C E

Intersection Summary
HCM 2000 Control Delay 47.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 81.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



MOVEMENT SUMMARY
Site: 2 [Opening Year AM Peak Hour - Alternative Plus 

Project Phase One Conditions (Site Folder: Grand Terrace 
Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 1 2.0 1 2.0 0.047 6.8 LOS A 0.2 3.9 0.60 0.59 0.60 34.1
8 T1 3 2.0 3 2.0 0.047 6.8 LOS A 0.2 3.9 0.60 0.59 0.60 34.1
18 R2 21 2.0 22 2.0 0.047 6.8 LOS A 0.2 3.9 0.60 0.59 0.60 33.1
Approach 25 2.0 27 2.0 0.047 6.8 LOS A 0.2 3.9 0.60 0.59 0.60 33.2

East: Barton Rd

1 L2 36 2.0 38 2.0 0.469 7.5 LOS A 3.2 80.1 0.29 0.14 0.29 33.9
6 T1 619 2.0 659 2.0 0.469 7.5 LOS A 3.2 80.1 0.29 0.14 0.29 33.5
16 R2 497 2.0 529 2.0 0.469 7.6 LOS A 3.0 77.3 0.28 0.13 0.28 32.7
Approach 1152 2.0 1226 2.0 0.469 7.5 LOS A 3.2 80.1 0.29 0.14 0.29 33.2

North: I-215 SB Ramps

7 L2 456 2.0 485 2.0 0.679 17.5 LOS C 6.1 156.2 0.80 1.05 1.56 27.8
4 T1 28 2.0 30 2.0 0.679 17.5 LOS C 6.1 156.2 0.80 1.05 1.56 27.7
14 R2 157 2.0 167 2.0 0.243 8.1 LOS A 0.9 23.7 0.61 0.61 0.61 32.4
Approach 641 2.0 682 2.0 0.679 15.2 LOS C 6.1 156.2 0.75 0.94 1.33 28.8

West: Barton Rd

5 L2 61 2.0 65 2.0 0.333 8.1 LOS A 1.5 37.1 0.61 0.60 0.61 33.1
2 T1 449 2.0 478 2.0 0.333 8.1 LOS A 1.5 37.1 0.61 0.60 0.61 33.3
12 R2 10 2.0 11 2.0 0.333 8.1 LOS A 1.5 37.1 0.61 0.60 0.61 32.6
Approach 520 2.0 553 2.0 0.333 8.1 LOS A 1.5 37.1 0.61 0.60 0.61 33.3

All Vehicles 2338 2.0 2487 2.0 0.679 9.8 LOS A 6.1 156.2 0.49 0.47 0.65 31.8

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: FEHR AND PEERS | Licence: PLUS / Enterprise | Processed: Friday, August 19, 2022 12:54:49 PM
Project: \\FpOC03.fpainc.local\Data_OC\Projects\OC18\0551 Grand Terrace Specific Plan\Analysis\SIDRA\2022 Project\Intersection 2 Analysis.sip9



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
3: I-215 NB Off/I-215 NB On & Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 126 800 0 0 969 588 169 4 358 0 0 0
Future Volume (veh/h) 126 800 0 0 969 588 169 4 358 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 134 851 0 0 1031 345 180 0 113
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 171 2076 0 0 1427 633 274 0 509
Arrive On Green 0.10 0.62 0.00 0.00 0.42 0.42 0.17 0.00 0.17
Sat Flow, veh/h 1688 3455 0 0 3455 1493 1594 0 2960
Grp Volume(v), veh/h 134 851 0 0 1031 345 180 0 113
Grp Sat Flow(s),veh/h/ln 1688 1683 0 0 1683 1493 1594 0 1480
Q Serve(g_s), s 4.3 7.1 0.0 0.0 14.0 9.5 5.8 0.0 1.8
Cycle Q Clear(g_c), s 4.3 7.1 0.0 0.0 14.0 9.5 5.8 0.0 1.8
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 171 2076 0 0 1427 633 274 0 509
V/C Ratio(X) 0.78 0.41 0.00 0.00 0.72 0.55 0.66 0.00 0.22
Avail Cap(c_a), veh/h 769 2148 0 0 2148 952 872 0 1618
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 24.1 5.4 0.0 0.0 13.1 11.8 21.2 0.0 19.6
Incr Delay (d2), s/veh 2.9 0.1 0.0 0.0 0.5 0.5 2.7 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 1.6 0.0 0.0 4.3 2.6 2.2 0.0 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.0 5.5 0.0 0.0 13.6 12.4 23.9 0.0 19.8
LnGrp LOS C A A A B B C A B
Approach Vol, veh/h 985 1376 293
Approach Delay, s/veh 8.4 13.3 22.3
Approach LOS A B C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 39.6 10.6 29.1 15.2
Change Period (Y+Rc), s 5.8 5.0 5.8 5.8
Max Green Setting (Gmax), s 35.0 25.0 35.0 30.0
Max Q Clear Time (g_c+I1), s 9.1 6.3 16.0 7.8
Green Ext Time (p_c), s 5.2 0.2 7.0 0.9

Intersection Summary
HCM 6th Ctrl Delay 12.5
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 117 543 466 96 752 18 674 112 90 69 82 106
Future Volume (veh/h) 117 543 466 96 752 18 674 112 90 69 82 106
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 139 646 244 114 895 21 802 133 44 82 98 93
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 170 1068 474 143 1012 24 894 615 512 105 119 113
Arrive On Green 0.10 0.32 0.32 0.08 0.30 0.30 0.26 0.35 0.35 0.06 0.14 0.14
Sat Flow, veh/h 1688 3367 1495 1688 3359 79 3375 1772 1475 1688 825 783
Grp Volume(v), veh/h 139 646 244 114 448 468 802 133 44 82 0 191
Grp Sat Flow(s),veh/h/ln1688 1683 1495 1688 1683 1755 1688 1772 1475 1688 0 1607
Q Serve(g_s), s 7.8 15.6 12.8 6.4 24.4 24.4 22.0 5.1 1.9 4.6 0.0 11.1
Cycle Q Clear(g_c), s 7.8 15.6 12.8 6.4 24.4 24.4 22.0 5.1 1.9 4.6 0.0 11.1
Prop In Lane 1.00 1.00 1.00 0.04 1.00 1.00 1.00 0.49
Lane Grp Cap(c), veh/h 170 1068 474 143 507 529 894 615 512 105 0 231
V/C Ratio(X) 0.82 0.60 0.51 0.80 0.88 0.88 0.90 0.22 0.09 0.78 0.00 0.83
Avail Cap(c_a), veh/h 351 1225 544 526 613 639 1053 615 512 351 0 334
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 42.4 27.7 26.8 43.2 32.0 32.0 34.1 22.2 21.2 44.5 0.0 40.0
Incr Delay (d2), s/veh 7.0 0.3 0.3 7.3 11.3 10.9 8.9 0.1 0.0 9.2 0.0 7.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.5 6.1 4.5 2.9 11.1 11.5 9.9 2.1 0.7 2.2 0.0 4.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 49.4 28.1 27.1 50.5 43.3 42.9 42.9 22.3 21.2 53.7 0.0 47.2
LnGrp LOS D C C D D D D C C D A D
Approach Vol, veh/h 1029 1030 979 273
Approach Delay, s/veh 30.7 43.9 39.2 49.1
Approach LOS C D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.4 35.4 29.7 18.7 13.9 33.9 10.2 38.3
Change Period (Y+Rc), s* 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s* 30 35.0 * 30 20.0 * 20 35.0 * 20 30.0
Max Q Clear Time (g_c+I1), s8.4 17.6 24.0 13.1 9.8 26.4 6.6 7.1
Green Ext Time (p_c), s 0.2 3.1 1.4 0.4 0.2 2.6 0.1 0.5

Intersection Summary
HCM 6th Ctrl Delay 38.8
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
5: Mt Vernon Ave & Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 132 338 222 382 424 52 251 738 477 32 348 111
Future Volume (veh/h) 132 338 222 382 424 52 251 738 477 32 348 111
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1575 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 148 380 249 429 476 58 282 829 536 36 391 125
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 176 588 379 424 1018 123 221 628 398 42 521 164
Arrive On Green 0.11 0.30 0.30 0.15 0.34 0.34 0.14 0.32 0.32 0.03 0.21 0.21
Sat Flow, veh/h 1594 1944 1254 2910 3016 366 1594 1957 1240 1594 2502 789
Grp Volume(v), veh/h 148 328 301 429 265 269 282 711 654 36 261 255
Grp Sat Flow(s),veh/h/ln1594 1683 1514 1455 1683 1698 1594 1683 1514 1594 1683 1607
Q Serve(g_s), s 8.2 15.2 15.6 13.1 11.1 11.2 12.5 28.9 28.9 2.0 13.1 13.4
Cycle Q Clear(g_c), s 8.2 15.2 15.6 13.1 11.1 11.2 12.5 28.9 28.9 2.0 13.1 13.4
Prop In Lane 1.00 0.83 1.00 0.22 1.00 0.82 1.00 0.49
Lane Grp Cap(c), veh/h 176 510 458 424 568 573 221 540 485 42 351 335
V/C Ratio(X) 0.84 0.64 0.66 1.01 0.47 0.47 1.27 1.32 1.35 0.85 0.74 0.76
Avail Cap(c_a), veh/h 197 510 458 424 568 573 221 540 485 168 449 429
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 39.2 27.2 27.3 38.5 23.4 23.5 38.8 30.6 30.6 43.6 33.4 33.5
Incr Delay (d2), s/veh 22.2 6.2 7.2 47.0 2.7 2.7 153.6 155.0 169.9 15.6 6.7 7.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.2 6.6 6.2 7.3 4.7 4.8 14.1 34.1 32.7 1.0 5.7 5.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 61.5 33.3 34.5 85.4 26.2 26.2 192.4 185.6 200.4 59.2 40.1 41.3
LnGrp LOS E C C F C C F F F E D D
Approach Vol, veh/h 777 963 1647 552
Approach Delay, s/veh 39.1 52.6 192.6 41.9
Approach LOS D D F D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s6.4 33.8 14.0 35.9 16.5 23.7 17.1 32.7
Change Period (Y+Rc), s 4.0 4.9 4.0 5.5 4.0 4.9 4.0 5.5
Max Green Setting (Gmax), s9.5 27.0 11.1 24.0 12.5 24.0 13.1 22.0
Max Q Clear Time (g_c+I1), s4.0 30.9 10.2 13.2 14.5 15.4 15.1 17.6
Green Ext Time (p_c), s 0.0 0.0 0.0 3.6 0.0 2.9 0.0 2.1

Intersection Summary
HCM 6th Ctrl Delay 107.0
HCM 6th LOS F



HCM 6th AWSC Alternative OY Plus Project Phase One Conditions
6: Michigan St & Commerce Way/Commerce Way/Barton Rd AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh28.6
Intersection LOS D

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 10 2 627 25 5 874
Future Vol, veh/h 10 2 627 25 5 874
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 12 2 746 30 6 1040
Number of Lanes 2 0 1 2 1 2

Approach EB WB NB
Opposing Approach WB EB      
Opposing Lanes 3 2 0
Conflicting Approach Left      NB EB
Conflicting Lanes Left 0 3 2
Conflicting Approach RightNB      WB
Conflicting Lanes Right 3 0 3
HCM Control Delay 11.7 31.7 26.6
HCM LOS B D D
   

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2WBLn1WBLn2WBLn3
Vol Left, % 100% 0% 0% 0% 0% 100% 97% 0%
Vol Thru, % 0% 0% 0% 100% 62% 0% 3% 100%
Vol Right, % 0% 100% 100% 0% 38% 0% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 5 437 437 7 5 314 322 17
LT Vol 5 0 0 0 0 314 314 0
Through Vol 0 0 0 7 3 0 8 17
RT Vol 0 437 437 0 2 0 0 0
Lane Flow Rate 6 520 520 8 6 373 383 20
Geometry Grp 7 7 7 8 8 8 8 8
Degree of Util (X) 0.012 0.886 0.635 0.019 0.015 0.774 0.793 0.029
Departure Headway (Hd) 7.328 6.129 4.396 8.962 8.691 7.462 7.449 5.207
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 491 593 827 402 414 485 487 685
Service Time 5.028 3.829 2.096 6.662 6.391 5.217 5.204 2.961
HCM Lane V/C Ratio 0.012 0.877 0.629 0.02 0.014 0.769 0.786 0.029
HCM Control Delay 10.1 38.9 14.4 11.8 11.5 31.5 33.2 8.1
HCM Lane LOS B E B B B D D A
HCM 95th-tile Q 0 10.4 4.6 0.1 0 6.8 7.3 0.1



HCM 6th AWSC Alternative OY Plus Project Phase One Conditions
7: Michigan St & De Berry St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh208.8
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 2 2 51 2 198 3 673 31 61 579 6
Future Vol, veh/h 10 2 2 51 2 198 3 673 31 61 579 6
Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 12 2 2 63 2 244 4 831 38 75 715 7
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 13.9 17.3 254.8 237
HCM LOS B C F F
        

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 0% 0% 83% 0% 96% 0% 10% 0%
Vol Thru, % 100% 0% 17% 0% 4% 0% 90% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 676 31 12 2 53 198 640 6
LT Vol 3 0 10 0 51 0 61 0
Through Vol 673 0 2 0 2 0 579 0
RT Vol 0 31 0 2 0 198 0 6
Lane Flow Rate 835 38 15 2 65 244 790 7
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 1.527 0.063 0.037 0.005 0.149 0.476 1.463 0.012
Departure Headway (Hd) 7.116 6.394 11.021 9.83 9.48 8.235 7.251 6.483
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 517 564 327 366 381 440 506 555
Service Time 4.816 4.094 8.721 7.53 7.18 5.935 4.951 4.183
HCM Lane V/C Ratio 1.615 0.067 0.046 0.005 0.171 0.555 1.561 0.013
HCM Control Delay 266 9.5 14.1 12.6 13.8 18.2 239.1 9.3
HCM Lane LOS F A B B B C F A
HCM 95th-tile Q 40.5 0.2 0.1 0 0.5 2.5 36.2 0



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
8: Mt Vernon Ave & De Berry St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 55 29 12 31 62 122 35 1294 36 132 837 41
Future Volume (veh/h) 55 29 12 31 62 122 35 1294 36 132 837 41
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.96 0.93 0.95 0.93 1.00 0.97 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 60 32 2 34 68 57 38 1422 40 145 920 44
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 333 442 28 410 231 194 315 1551 44 233 1651 79
Arrive On Green 0.27 0.27 0.27 0.27 0.27 0.27 0.03 0.46 0.46 0.07 0.51 0.51
Sat Flow, veh/h 1144 1642 103 1228 859 720 1594 3341 94 1594 3262 156
Grp Volume(v), veh/h 60 0 34 34 0 125 38 715 747 145 475 489
Grp Sat Flow(s),veh/h/ln1144 0 1744 1228 0 1578 1594 1683 1752 1594 1683 1735
Q Serve(g_s), s 3.3 0.0 1.1 1.6 0.0 4.7 0.9 29.4 29.5 3.4 14.4 14.4
Cycle Q Clear(g_c), s 7.9 0.0 1.1 2.7 0.0 4.7 0.9 29.4 29.5 3.4 14.4 14.4
Prop In Lane 1.00 0.06 1.00 0.46 1.00 0.05 1.00 0.09
Lane Grp Cap(c), veh/h 333 0 470 410 0 425 315 781 813 233 852 878
V/C Ratio(X) 0.18 0.00 0.07 0.08 0.00 0.29 0.12 0.92 0.92 0.62 0.56 0.56
Avail Cap(c_a), veh/h 411 0 588 493 0 532 601 794 827 668 852 878
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 24.7 0.0 20.2 21.2 0.0 21.5 10.7 18.5 18.6 16.4 12.6 12.6
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.1 0.1 15.3 15.2 1.0 1.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 0.0 0.4 0.4 0.0 1.6 0.3 12.9 13.5 1.0 4.8 4.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 24.7 0.0 20.2 21.2 0.0 21.7 10.7 33.9 33.8 17.4 13.6 13.6
LnGrp LOS C A C C A C B C C B B B
Approach Vol, veh/h 94 159 1500 1109
Approach Delay, s/veh 23.1 21.6 33.2 14.1
Approach LOS C C C B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s9.8 39.4 25.0 6.7 42.5 25.0
Change Period (Y+Rc), s 4.5 5.0 5.0 4.5 5.0 5.0
Max Green Setting (Gmax), s25.5 35.0 25.0 15.5 35.0 25.0
Max Q Clear Time (g_c+I1), s5.4 31.5 9.9 2.9 16.4 6.7
Green Ext Time (p_c), s 0.2 2.9 0.2 0.0 7.8 0.4

Intersection Summary
HCM 6th Ctrl Delay 24.8
HCM 6th LOS C



HCM 6th AWSC Alternative OY Plus Project Phase One Conditions
9: Michigan St & Van Buren St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh229.6
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 146 35 28 92 25 73 18 466 22 47 453 99
Future Vol, veh/h 146 35 28 92 25 73 18 466 22 47 453 99
Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 195 47 37 123 33 97 24 621 29 63 604 132
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 34.1 30.1 242.9 349.9
HCM LOS D D F F
        

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 4% 70% 48% 8%
Vol Thru, % 92% 17% 13% 76%
Vol Right, % 4% 13% 38% 17%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 506 209 190 599
LT Vol 18 146 92 47
Through Vol 466 35 25 453
RT Vol 22 28 73 99
Lane Flow Rate 675 279 253 799
Geometry Grp 1 1 1 1
Degree of Util (X) 1.455 0.666 0.603 1.708
Departure Headway (Hd) 9.15 11.249 11.334 8.635
Convergence, Y/N Yes Yes Yes Yes
Cap 405 323 322 431
Service Time 7.15 9.249 9.334 6.635
HCM Lane V/C Ratio 1.667 0.864 0.786 1.854
HCM Control Delay 242.9 34.1 30.1 349.9
HCM Lane LOS F D D F
HCM 95th-tile Q 29.6 4.5 3.7 43.1



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
10: S Iowa Ave & I-215 SB Off Ramp AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 23 549 0 570 477 0
Future Volume (veh/h) 23 549 0 570 477 0
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 0 1772 1772 0
Adj Flow Rate, veh/h 28 580 0 687 575 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 2 2 0 2 2 0
Cap, veh/h 663 625 0 695 695 0
Arrive On Green 0.42 0.42 0.00 0.39 0.39 0.00
Sat Flow, veh/h 1594 1502 0 1772 1772 0
Grp Volume(v), veh/h 28 580 0 687 575 0
Grp Sat Flow(s),veh/h/ln1594 1502 0 1772 1772 0
Q Serve(g_s), s 0.6 22.0 0.0 23.1 17.5 0.0
Cycle Q Clear(g_c), s 0.6 22.0 0.0 23.1 17.5 0.0
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 663 625 0 695 695 0
V/C Ratio(X) 0.04 0.93 0.00 0.99 0.83 0.00
Avail Cap(c_a), veh/h 691 651 0 695 695 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.09 1.00 0.00
Uniform Delay (d), s/veh 10.4 16.7 0.0 18.1 16.4 0.0
Incr Delay (d2), s/veh 0.1 20.2 0.0 8.0 10.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 10.0 0.0 9.2 7.9 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.5 36.9 0.0 26.1 27.3 0.0
LnGrp LOS B D A C C A
Approach Vol, veh/h 608 687 575
Approach Delay, s/veh 35.6 26.1 27.3
Approach LOS D C C

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 29.5 30.5 29.5
Change Period (Y+Rc), s 6.0 5.5 6.0
Max Green Setting (Gmax), s 22.0 26.0 22.0
Max Q Clear Time (g_c+I1), s 25.1 24.0 19.5
Green Ext Time (p_c), s 0.0 0.9 0.6

Intersection Summary
HCM 6th Ctrl Delay 29.6
HCM 6th LOS C



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
11: S Iowa St/I-215 NB Ramps & S Iowa Ave AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 317 773 24 253 81 945
Future Volume (veh/h) 317 773 24 253 81 945
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 373 909 28 39 95 488
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 398 768 56 78 584 551
Arrive On Green 0.25 0.43 0.08 0.08 0.37 0.37
Sat Flow, veh/h 1594 1772 670 934 1594 1502
Grp Volume(v), veh/h 373 909 0 67 95 488
Grp Sat Flow(s),veh/h/ln1594 1772 0 1604 1594 1502
Q Serve(g_s), s 13.7 26.0 0.0 2.4 2.4 18.3
Cycle Q Clear(g_c), s 13.7 26.0 0.0 2.4 2.4 18.3
Prop In Lane 1.00 0.58 1.00 1.00
Lane Grp Cap(c), veh/h 398 768 0 134 584 551
V/C Ratio(X) 0.94 1.18 0.00 0.50 0.16 0.89
Avail Cap(c_a), veh/h 398 768 0 267 584 551
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.33 0.33
Uniform Delay (d), s/veh 22.0 17.0 0.0 26.3 12.8 17.8
Incr Delay (d2), s/veh 31.6 95.8 0.0 3.5 0.2 7.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln7.8 28.4 0.0 1.0 0.8 14.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.6 112.8 0.0 29.8 13.0 25.2
LnGrp LOS D F A C B C
Approach Vol, veh/h 1282 67 583
Approach Delay, s/veh 95.6 29.8 23.2
Approach LOS F C C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 32.0 28.0 21.0 11.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 26.0 22.0 10.0 10.0
Max Q Clear Time (g_c+I1), s 28.0 20.3 15.7 4.4
Green Ext Time (p_c), s 0.0 0.4 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 71.4
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC Alternative OY Plus Project Phase One Conditions
12: Michigan St & Pico St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh136.7
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 27 4 8 51 5 45 6 431 16 14 550 15
Future Vol, veh/h 27 4 8 51 5 45 6 431 16 14 550 15
Peak Hour Factor 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 41 6 12 77 8 68 9 653 24 21 833 23
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 13.1 14.5 87.6 204.7
HCM LOS B B F F
        

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 1% 69% 50% 2%
Vol Thru, % 95% 10% 5% 95%
Vol Right, % 4% 21% 45% 3%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 453 39 101 579
LT Vol 6 27 51 14
Through Vol 431 4 5 550
RT Vol 16 8 45 15
Lane Flow Rate 686 59 153 877
Geometry Grp 1 1 1 1
Degree of Util (X) 1.088 0.129 0.306 1.393
Departure Headway (Hd) 6.218 8.798 8.013 5.903
Convergence, Y/N Yes Yes Yes Yes
Cap 590 410 451 623
Service Time 4.218 6.798 6.013 3.903
HCM Lane V/C Ratio 1.163 0.144 0.339 1.408
HCM Control Delay 87.6 13.1 14.5 204.7
HCM Lane LOS F B B F
HCM 95th-tile Q 18.9 0.4 1.3 38.3



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
13: Iowa Ave & Main St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 208 339 727 153 234 735
Future Volume (veh/h) 208 339 727 153 234 735
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 248 404 865 0 279 875
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 481 454 576 321 1034
Arrive On Green 0.30 0.30 0.32 0.00 0.20 0.58
Sat Flow, veh/h 1594 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 248 404 865 0 279 875
Grp Sat Flow(s),veh/h/ln1594 1502 1772 1502 1594 1772
Q Serve(g_s), s 10.1 20.2 25.5 0.0 13.3 31.9
Cycle Q Clear(g_c), s 10.1 20.2 25.5 0.0 13.3 31.9
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 481 454 576 321 1034
V/C Ratio(X) 0.52 0.89 1.50 0.87 0.85
Avail Cap(c_a), veh/h 619 583 576 619 1034
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 22.6 26.2 26.5 0.0 30.4 13.5
Incr Delay (d2), s/veh 0.9 13.2 235.3 0.0 5.9 7.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.6 8.2 47.1 0.0 5.2 11.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.5 39.4 261.8 0.0 36.3 20.7
LnGrp LOS C D F D C
Approach Vol, veh/h 652 865 A 1154
Approach Delay, s/veh 33.3 261.8 24.5
Approach LOS C F C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s20.3 30.0 50.3 28.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s30.5 25.5 25.5 30.5
Max Q Clear Time (g_c+I1), s15.3 27.5 33.9 22.2
Green Ext Time (p_c), s 0.5 0.0 0.0 1.5

Intersection Summary
HCM 6th Ctrl Delay 103.5
HCM 6th LOS F

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th TWSC Alternative OY Plus Project Phase One Conditions
14: W Main St & Commerce Way AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 2.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 20 352 510 6 17 48
Future Vol, veh/h 20 352 510 6 17 48
Conflicting Peds, #/hr 0 0 0 40 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 60 60 60 60 60 60
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 33 587 850 10 28 80
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 900 0 - 0 1548 895
          Stage 1 - - - - 895 -
          Stage 2 - - - - 653 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 755 - - - 126 339
          Stage 1 - - - - 399 -
          Stage 2 - - - - 518 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 726 - - - 109 326
Mov Cap-2 Maneuver - - - - 109 -
          Stage 1 - - - - 358 -
          Stage 2 - - - - 498 -
 

Approach EB WB SB
HCM Control Delay, s 0.5 0 27.4
HCM LOS D
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 726 - - - 109 326
HCM Lane V/C Ratio 0.046 - - - 0.26 0.245
HCM Control Delay (s) 10.2 0 - - 49.3 19.6
HCM Lane LOS B A - - E C
HCM 95th %tile Q(veh) 0.1 - - - 1 0.9



HCM 6th TWSC Alternative OY Plus Project Phase One Conditions
15: Sanrive Ave/Titan Way & W Main St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 31 327 11 14 470 18 17 1 4 5 1 29
Future Vol, veh/h 31 327 11 14 470 18 17 1 4 5 1 29
Conflicting Peds, #/hr 40 0 40 40 0 40 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 120 - - 125 - 0 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 74 74 74 74 74 74 74 74 74 74 74 74
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 42 442 15 19 635 24 23 1 5 7 1 39
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 699 0 0 497 0 0 1279 1311 490 1250 1294 675
          Stage 1 - - - - - - 574 574 - 713 713 -
          Stage 2 - - - - - - 705 737 - 537 581 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 898 - - 1067 - - 143 159 578 150 163 454
          Stage 1 - - - - - - 504 503 - 423 435 -
          Stage 2 - - - - - - 427 425 - 528 500 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 864 - - 1026 - - 118 137 556 135 141 437
Mov Cap-2 Maneuver - - - - - - 118 137 - 135 141 -
          Stage 1 - - - - - - 461 460 - 387 411 -
          Stage 2 - - - - - - 380 401 - 496 458 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.8 0.2 37.8 18.3
HCM LOS E C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 139 864 - - 1026 - - 317
HCM Lane V/C Ratio 0.214 0.048 - - 0.018 - - 0.149
HCM Control Delay (s) 37.8 9.4 - - 8.6 - - 18.3
HCM Lane LOS E A - - A - - C
HCM 95th %tile Q(veh) 0.8 0.2 - - 0.1 - - 0.5



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
16: W Main St & HS Driveway AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 89 247 477 7 221 99
Future Volume (veh/h) 89 247 477 7 221 99
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.94 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 146 405 782 8 362 52
Peak Hour Factor 0.61 0.61 0.61 0.61 0.61 0.61
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 282 1003 1090 456 436 411
Arrive On Green 0.18 0.57 0.32 0.32 0.27 0.27
Sat Flow, veh/h 1594 1772 3455 1409 1594 1502
Grp Volume(v), veh/h 146 405 782 8 362 52
Grp Sat Flow(s),veh/h/ln 1594 1772 1683 1409 1594 1502
Q Serve(g_s), s 5.2 8.0 12.8 0.2 13.3 1.6
Cycle Q Clear(g_c), s 5.2 8.0 12.8 0.2 13.3 1.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 282 1003 1090 456 436 411
V/C Ratio(X) 0.52 0.40 0.72 0.02 0.83 0.13
Avail Cap(c_a), veh/h 661 1124 2135 893 1159 1092
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.3 7.6 18.6 14.4 21.3 17.1
Incr Delay (d2), s/veh 0.5 0.3 0.9 0.0 4.9 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.9 2.5 4.4 0.1 5.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.8 7.9 19.5 14.4 26.3 17.2
LnGrp LOS C A B B C B
Approach Vol, veh/h 551 790 414
Approach Delay, s/veh 12.1 19.5 25.1
Approach LOS B B C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 40.8 21.7 15.1 25.6
Change Period (Y+Rc), s 5.4 4.6 4.1 5.4
Max Green Setting (Gmax), s 39.6 45.4 25.9 39.6
Max Q Clear Time (g_c+I1), s 10.0 15.3 7.2 14.8
Green Ext Time (p_c), s 2.7 1.8 0.2 5.4

Intersection Summary
HCM 6th Ctrl Delay 18.5
HCM 6th LOS B



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
17: Michigan St & W Main St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 130 300 40 7 379 56 63 240 48 18 236 347
Future Volume (veh/h) 130 300 40 7 379 56 63 240 48 18 236 347
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.92 1.00 0.90 1.00 0.92 1.00 0.94
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 203 469 26 11 592 83 98 375 69 28 369 492
Peak Hour Factor 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 233 468 366 233 395 55 205 469 86 106 177 236
Arrive On Green 0.15 0.26 0.26 0.15 0.26 0.26 0.13 0.33 0.33 0.07 0.27 0.27
Sat Flow, veh/h 1594 1772 1388 1594 1498 210 1594 1433 264 1594 664 885
Grp Volume(v), veh/h 203 469 26 11 0 675 98 0 444 28 0 861
Grp Sat Flow(s),veh/h/ln1594 1772 1388 1594 0 1708 1594 0 1697 1594 0 1549
Q Serve(g_s), s 11.6 24.6 0.9 0.6 0.0 24.6 5.3 0.0 22.2 1.6 0.0 24.9
Cycle Q Clear(g_c), s 11.6 24.6 0.9 0.6 0.0 24.6 5.3 0.0 22.2 1.6 0.0 24.9
Prop In Lane 1.00 1.00 1.00 0.12 1.00 0.16 1.00 0.57
Lane Grp Cap(c), veh/h 233 468 366 233 0 451 205 0 555 106 0 414
V/C Ratio(X) 0.87 1.00 0.07 0.05 0.00 1.50 0.48 0.00 0.80 0.26 0.00 2.08
Avail Cap(c_a), veh/h 272 468 366 272 0 451 282 0 555 279 0 414
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 38.9 34.3 12.4 34.2 0.0 34.3 37.7 0.0 28.6 41.3 0.0 34.1
Incr Delay (d2), s/veh 20.7 42.3 0.1 0.0 0.0 235.3 0.6 0.0 11.5 0.5 0.0 494.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.8 15.8 0.4 0.2 0.0 39.1 2.1 0.0 10.6 0.6 0.0 65.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.6 76.5 12.6 34.2 0.0 269.5 38.4 0.0 40.1 41.8 0.0 528.5
LnGrp LOS E F B C A F D A D D A F
Approach Vol, veh/h 698 686 542 889
Approach Delay, s/veh 69.2 265.8 39.8 513.2
Approach LOS E F D F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.7 30.0 15.5 30.0 17.7 30.0 9.9 35.6
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s15.9 24.6 16.5 24.9 15.9 24.6 16.3 * 25
Max Q Clear Time (g_c+I1), s2.6 26.6 7.3 26.9 13.6 26.6 3.6 24.2
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 251.7
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
18: Stephens Ave & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 360 102 593 354 5 130 2 160 8 8 2
Future Volume (veh/h) 0 360 102 593 354 5 130 2 160 8 8 2
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.99 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 0 404 60 666 398 3 146 2 137 9 9 1
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 0 467 383 419 250 569 186 4 119 140 118 11
Arrive On Green 0.00 0.26 0.26 0.39 0.39 0.39 0.17 0.17 0.17 0.17 0.17 0.17
Sat Flow, veh/h 0 1772 1453 1075 643 1459 721 22 688 467 683 64
Grp Volume(v), veh/h 0 404 60 1064 0 3 285 0 0 19 0 0
Grp Sat Flow(s),veh/h/ln 0 1772 1453 1718 0 1459 1431 0 0 1214 0 0
Q Serve(g_s), s 0.0 19.3 2.8 34.6 0.0 0.1 14.4 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 19.3 2.8 34.6 0.0 0.1 15.3 0.0 0.0 0.9 0.0 0.0
Prop In Lane 0.00 1.00 0.63 1.00 0.51 0.48 0.47 0.05
Lane Grp Cap(c), veh/h 0 467 383 670 0 569 308 0 0 269 0 0
V/C Ratio(X) 0.00 0.87 0.16 1.59 0.00 0.01 0.93 0.00 0.00 0.07 0.00 0.00
Avail Cap(c_a), veh/h 0 691 566 670 0 569 308 0 0 270 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 31.2 25.1 27.1 0.0 16.6 37.7 0.0 0.0 30.8 0.0 0.0
Incr Delay (d2), s/veh 0.0 7.7 0.2 272.1 0.0 0.0 32.1 0.0 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 8.8 0.9 63.5 0.0 0.0 9.0 0.0 0.0 0.3 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 38.9 25.3 299.2 0.0 16.6 69.8 0.0 0.0 30.8 0.0 0.0
LnGrp LOS A D C F A B E A A C A A
Approach Vol, veh/h 464 1067 285 19
Approach Delay, s/veh 37.2 298.4 69.8 30.8
Approach LOS D F E C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 28.8 20.0 40.0 20.0
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 34.6 * 15 34.6 * 15
Max Q Clear Time (g_c+I1), s 21.3 2.9 36.6 17.3
Green Ext Time (p_c), s 2.1 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 194.1
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Alternative OY Plus Project Phase One Conditions
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh128.7
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 80 556 61 29 168 27 40 85 21 152 248 83
Future Vol, veh/h 80 556 61 29 168 27 40 85 21 152 248 83
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 82 567 62 30 171 28 41 87 21 155 253 85
Number of Lanes 0 1 0 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 1 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 1
HCM Control Delay 248 18 16.2 42
HCM LOS F C C E
        

Lane NBLn1 NBLn2 EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 32% 0% 11% 15% 0% 38% 0%
Vol Thru, % 68% 0% 80% 85% 0% 62% 0%
Vol Right, % 0% 100% 9% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 125 21 697 197 27 400 83
LT Vol 40 0 80 29 0 152 0
Through Vol 85 0 556 168 0 248 0
RT Vol 0 21 61 0 27 0 83
Lane Flow Rate 128 21 711 201 28 408 85
Geometry Grp 7 7 6 7 7 7 7
Degree of Util (X) 0.303 0.046 1.481 0.451 0.056 0.872 0.16
Departure Headway (Hd) 9.96 9.052 7.495 9.033 8.224 8.816 7.889
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 364 398 491 402 438 416 457
Service Time 7.66 6.752 5.495 6.733 5.924 6.516 5.589
HCM Lane V/C Ratio 0.352 0.053 1.448 0.5 0.064 0.981 0.186
HCM Control Delay 16.9 12.2 248 18.9 11.4 48.2 12.1
HCM Lane LOS C B F C B E B
HCM 95th-tile Q 1.3 0.1 36.2 2.3 0.2 8.7 0.6



HCM 6th AWSC Alternative OY Plus Project Phase One Conditions
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh12.7
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 66 309 29 28 0 82 0 36 37 2 128 0
Future Vol, veh/h 66 309 29 28 0 82 0 36 37 2 128 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 72 336 32 30 0 89 0 39 40 2 139 0
Number of Lanes 0 1 1 1 0 1 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 15.3 8.5 9 10
HCM LOS C A A A
        

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 0% 18% 0% 100% 0% 2%
Vol Thru, % 49% 82% 0% 0% 0% 98%
Vol Right, % 51% 0% 100% 0% 100% 0%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 73 375 29 28 82 130
LT Vol 0 66 0 28 0 2
Through Vol 36 309 0 0 0 128
RT Vol 37 0 29 0 82 0
Lane Flow Rate 79 408 32 30 89 141
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.115 0.602 0.04 0.051 0.12 0.213
Departure Headway (Hd) 5.239 5.317 4.523 6.077 4.864 5.435
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 676 673 784 583 727 654
Service Time 3.336 3.09 2.296 3.875 2.66 3.52
HCM Lane V/C Ratio 0.117 0.606 0.041 0.051 0.122 0.216
HCM Control Delay 9 15.9 7.5 9.2 8.3 10
HCM Lane LOS A C A A A A
HCM 95th-tile Q 0.4 4 0.1 0.2 0.4 0.8



HCM 6th TWSC Alternative OY Plus Project Phase One Conditions
21: Highgrove Pl & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 13.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 431 97 10 834 4 96 1 251 4 3 22
Future Vol, veh/h 1 431 97 10 834 4 96 1 251 4 3 22
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Free - - None - - Stop - - None
Storage Length - - 100 - - - - - 115 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 468 105 11 907 4 104 1 273 4 3 24
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 911 0 - 468 0 0 1415 1403 468 1402 1401 909
          Stage 1 - - - - - - 470 470 - 931 931 -
          Stage 2 - - - - - - 945 933 - 471 470 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 748 - 0 1094 - - 115 140 595 117 140 333
          Stage 1 - - 0 - - - 574 560 - 320 346 -
          Stage 2 - - 0 - - - 314 345 - 573 560 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 748 - - 1094 - - ~ 103 137 595 62 137 333
Mov Cap-2 Maneuver - - - - - - ~ 103 137 - 62 137 -
          Stage 1 - - - - - - 573 559 - 319 339 -
          Stage 2 - - - - - - 283 338 - 309 559 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0.1 59.6 27.7
HCM LOS F D
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBL WBT WBR SBLn1
Capacity (veh/h) 103 595 748 - 1094 - - 190
HCM Lane V/C Ratio 1.024 0.459 0.001 - 0.01 - - 0.166
HCM Control Delay (s) 172.3 16.1 9.8 0 8.3 0 - 27.7
HCM Lane LOS F C A A A A - D
HCM 95th %tile Q(veh) 6.4 2.4 0 - 0 - - 0.6

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
22: Iowa Ave & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 111 412 141 140 523 186 152 451 76 79 578 173
Future Volume (veh/h) 111 412 141 140 523 186 152 451 76 79 578 173
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 119 443 124 151 562 85 163 485 71 85 622 162
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 318 517 143 356 396 329 188 917 134 121 707 184
Arrive On Green 0.20 0.20 0.20 0.22 0.22 0.22 0.12 0.31 0.31 0.08 0.27 0.27
Sat Flow, veh/h 1594 2589 718 1594 1772 1471 1594 2941 428 1594 2624 682
Grp Volume(v), veh/h 119 287 280 151 562 85 163 277 279 85 399 385
Grp Sat Flow(s),veh/h/ln 1594 1683 1624 1594 1772 1471 1594 1683 1686 1594 1683 1623
Q Serve(g_s), s 7.1 18.1 18.4 8.9 24.6 5.2 11.1 14.9 15.0 5.7 24.9 25.0
Cycle Q Clear(g_c), s 7.1 18.1 18.4 8.9 24.6 5.2 11.1 14.9 15.0 5.7 24.9 25.0
Prop In Lane 1.00 0.44 1.00 1.00 1.00 0.25 1.00 0.42
Lane Grp Cap(c), veh/h 318 336 325 356 396 329 188 525 526 121 454 437
V/C Ratio(X) 0.37 0.85 0.86 0.42 1.42 0.26 0.87 0.53 0.53 0.70 0.88 0.88
Avail Cap(c_a), veh/h 356 376 363 356 396 329 229 525 526 229 523 504
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 38.1 42.5 42.6 36.6 42.7 35.2 47.7 31.2 31.2 49.7 38.5 38.5
Incr Delay (d2), s/veh 0.7 15.6 17.6 0.8 202.8 0.4 21.4 1.0 1.0 2.8 14.3 15.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.8 8.7 8.7 3.5 32.7 1.9 5.4 5.9 6.0 2.3 11.6 11.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 38.8 58.1 60.2 37.4 245.5 35.6 69.1 32.2 32.3 52.4 52.7 53.6
LnGrp LOS D E E D F D E C C D D D
Approach Vol, veh/h 686 798 719 869
Approach Delay, s/veh 55.6 183.8 40.6 53.1
Approach LOS E F D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 12.5 40.1 27.4 17.2 35.5 30.0
Change Period (Y+Rc), s * 4.2 5.8 5.4 * 4.2 5.8 5.4
Max Green Setting (Gmax), s * 16 34.2 24.6 * 16 34.2 24.6
Max Q Clear Time (g_c+I1), s 7.7 17.0 20.4 13.1 27.0 26.6
Green Ext Time (p_c), s 0.0 2.8 1.4 0.0 2.6 0.0

Intersection Summary
HCM 6th Ctrl Delay 84.7
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Alternative OY Plus Project Phase One Conditions
23: Michigan St & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh24.7
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 68 303 56 17 416 98 28 101 3 76 111 119
Future Vol, veh/h 68 303 56 17 416 98 28 101 3 76 111 119
Peak Hour Factor 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 86 384 71 22 527 124 35 128 4 96 141 151
Number of Lanes 0 2 0 0 2 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 22.6 31.1 18.3 19.4
HCM LOS C D C C
        

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 22% 0% 31% 0% 8% 0% 41% 0%
Vol Thru, % 78% 0% 69% 73% 92% 68% 59% 0%
Vol Right, % 0% 100% 0% 27% 0% 32% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 129 3 220 208 225 306 187 119
LT Vol 28 0 68 0 17 0 76 0
Through Vol 101 0 152 152 208 208 111 0
RT Vol 0 3 0 56 0 98 0 119
Lane Flow Rate 163 4 278 263 285 387 237 151
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.417 0.009 0.634 0.573 0.625 0.821 0.574 0.326
Departure Headway (Hd) 9.201 8.358 8.213 7.858 7.905 7.635 8.725 7.789
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 390 426 439 457 456 473 412 459
Service Time 6.993 6.15 5.995 5.64 5.686 5.416 6.504 5.567
HCM Lane V/C Ratio 0.418 0.009 0.633 0.575 0.625 0.818 0.575 0.329
HCM Control Delay 18.5 11.2 24.3 20.8 23.1 37 22.7 14.3
HCM Lane LOS C B C C C E C B
HCM 95th-tile Q 2 0 4.3 3.5 4.2 7.9 3.5 1.4



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
24: Mt Vernon Ave & Center St AM Peak Hour 

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 92 179 87 34 240 260 125 585 23 115 349 79
Future Volume (veh/h) 92 179 87 34 240 260 125 585 23 115 349 79
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.96 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 1772 1772 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 107 208 52 40 279 124 145 680 12 134 406 77
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 134 594 145 47 390 168 175 747 623 165 1156 217
Arrive On Green 0.08 0.22 0.22 0.03 0.17 0.17 0.11 0.42 0.42 0.10 0.41 0.41
Sat Flow, veh/h 1688 2671 651 1594 2261 973 1594 1772 1477 1688 2819 530
Grp Volume(v), veh/h 107 129 131 40 205 198 145 680 12 134 241 242
Grp Sat Flow(s),veh/h/ln1688 1683 1639 1594 1683 1551 1594 1772 1477 1688 1683 1666
Q Serve(g_s), s 5.3 5.5 5.7 2.1 9.8 10.3 7.6 30.6 0.4 6.6 8.4 8.5
Cycle Q Clear(g_c), s 5.3 5.5 5.7 2.1 9.8 10.3 7.6 30.6 0.4 6.6 8.4 8.5
Prop In Lane 1.00 0.40 1.00 0.63 1.00 1.00 1.00 0.32
Lane Grp Cap(c), veh/h 134 374 364 47 290 267 175 747 623 165 690 683
V/C Ratio(X) 0.80 0.34 0.36 0.84 0.71 0.74 0.83 0.91 0.02 0.81 0.35 0.35
Avail Cap(c_a), veh/h 298 495 482 281 495 456 281 833 695 298 792 784
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 38.5 27.8 27.9 41.1 33.2 33.4 37.1 23.1 14.3 37.6 17.3 17.3
Incr Delay (d2), s/veh 4.0 0.5 0.6 13.7 3.2 4.0 5.1 13.6 0.0 3.6 0.4 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.2 2.2 2.2 1.0 4.0 4.0 3.0 13.9 0.1 2.7 3.0 3.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 42.5 28.4 28.5 54.7 36.3 37.3 42.1 36.6 14.3 41.2 17.7 17.8
LnGrp LOS D C C D D D D D B D B B
Approach Vol, veh/h 367 443 837 617
Approach Delay, s/veh 32.5 38.4 37.3 22.8
Approach LOS C D D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s6.6 24.3 13.4 40.7 10.9 20.1 12.4 41.7
Change Period (Y+Rc), s 4.1 5.4 4.1 5.8 4.1 5.4 4.1 5.8
Max Green Setting (Gmax), s15.0 25.0 15.0 40.0 15.0 25.0 15.0 40.0
Max Q Clear Time (g_c+I1), s4.1 7.7 9.6 10.5 7.3 12.3 8.6 32.6
Green Ext Time (p_c), s 0.0 1.2 0.1 4.0 0.1 1.8 0.1 3.2

Intersection Summary
HCM 6th Ctrl Delay 32.8
HCM 6th LOS C



HCM Signalized Intersection Capacity Analysis          Alt OY Plus Project Phase One Conditions 
1: S La Cadena Dr & Barton Rd                                                                                     PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 241 359 810 189 434 1162
Future Volume (vph) 241 359 810 189 434 1162
Ideal Flow (vphpl) 1700 1800 1800 1800 1700 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1583 1500 3353 1500 1583 3353
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1583 1500 3353 1500 1583 3353
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 256 382 862 201 462 1236
RTOR Reduction (vph) 0 187 0 131 0 0
Lane Group Flow (vph) 256 195 862 70 462 1236
Turn Type Prot Perm NA Perm Prot NA
Protected Phases 4 2 1 6
Permitted Phases 4 2
Actuated Green, G (s) 34.1 34.1 30.8 30.8 11.0 45.8
Effective Green, g (s) 34.1 34.1 30.8 30.8 11.0 45.8
Actuated g/C Ratio 0.39 0.39 0.35 0.35 0.13 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 614 581 1174 525 198 1747
v/s Ratio Prot c0.16 0.26 c0.29 c0.37
v/s Ratio Perm 0.13 0.05
v/c Ratio 0.42 0.34 0.73 0.13 2.33 0.71
Uniform Delay, d1 19.6 18.9 25.0 19.5 38.5 16.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.3 2.9 0.2 615.5 1.7
Delay (s) 20.1 19.3 27.9 19.7 654.0 17.6
Level of Service C B C B F B
Approach Delay (s) 19.6 26.4 190.8
Approach LOS B C F

Intersection Summary
HCM 2000 Control Delay 107.2 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 87.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



MOVEMENT SUMMARY
Site: 2 [Opening Year PM Peak Hour - Alternative Plus 

Project Phase One Conditions (Site Folder: Grand Terrace 
Specific Plan)]
Grand Terrace Specific Plan
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: La Crosse Ave

3 L2 7 2.0 8 2.0 0.230 17.7 LOS C 0.7 18.2 0.83 0.85 0.89 29.2
8 T1 15 2.0 16 2.0 0.230 17.7 LOS C 0.7 18.2 0.83 0.85 0.89 29.1
18 R2 38 2.0 41 2.0 0.230 17.7 LOS C 0.7 18.2 0.83 0.85 0.89 28.4
Approach 60 2.0 65 2.0 0.230 17.7 LOS C 0.7 18.2 0.83 0.85 0.89 28.7

East: Barton Rd

1 L2 16 2.0 17 2.0 0.445 7.7 LOS A 2.7 67.1 0.45 0.31 0.45 33.9
6 T1 485 2.0 527 2.0 0.445 7.7 LOS A 2.7 67.1 0.45 0.31 0.45 32.5
16 R2 459 2.0 499 2.0 0.445 7.8 LOS A 2.5 65.2 0.44 0.30 0.44 32.5
Approach 960 2.0 1043 2.0 0.445 7.7 LOS A 2.7 67.1 0.45 0.31 0.45 32.5

North: I-215 SB Ramps

7 L2 788 2.0 857 2.0 1.011 55.4 LOS F 36.5 927.3 1.00 2.30 4.58 19.1
4 T1 12 2.0 13 2.0 1.011 55.4 LOS F 36.5 927.3 1.00 2.30 4.58 19.1
14 R2 164 2.0 178 2.0 0.227 7.1 LOS A 0.9 22.7 0.56 0.54 0.56 32.9
Approach 964 2.0 1048 2.0 1.011 47.2 LOS E 36.5 927.3 0.92 2.00 3.90 20.5

West: Barton Rd

5 L2 148 2.0 161 2.0 0.809 30.1 LOS D 8.7 222.2 0.90 1.32 2.26 25.0
2 T1 759 2.0 825 2.0 0.809 30.1 LOS D 8.7 222.2 0.90 1.32 2.26 25.2
12 R2 7 2.0 8 2.0 0.809 30.1 LOS D 8.7 222.2 0.90 1.32 2.26 24.8
Approach 914 2.0 993 2.0 0.809 30.1 LOS D 8.7 222.2 0.90 1.32 2.26 25.2

All Vehicles 2898 2.0 3150 2.0 1.011 28.1 LOS D 36.5 927.3 0.76 1.20 2.18 25.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Organisation: FEHR AND PEERS | Licence: PLUS / Enterprise | Processed: Friday, August 19, 2022 12:58:26 PM
Project: \\FpOC03.fpainc.local\Data_OC\Projects\OC18\0551 Grand Terrace Specific Plan\Analysis\SIDRA\2022 Project\Intersection 2 Analysis.sip9



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
3: I-215 NB Off/I-215 NB On & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 253 1332 0 0 860 399 90 0 493 0 0 0
Future Volume (veh/h) 253 1332 0 0 860 399 90 0 493 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 264 1388 0 0 896 176 94 0 393
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 313 2090 0 0 1200 531 313 0 582
Arrive On Green 0.19 0.62 0.00 0.00 0.36 0.36 0.20 0.00 0.20
Sat Flow, veh/h 1688 3455 0 0 3455 1491 1594 0 2965
Grp Volume(v), veh/h 264 1388 0 0 896 176 94 0 393
Grp Sat Flow(s),veh/h/ln 1688 1683 0 0 1683 1491 1594 0 1482
Q Serve(g_s), s 9.6 16.9 0.0 0.0 14.8 5.5 3.2 0.0 7.8
Cycle Q Clear(g_c), s 9.6 16.9 0.0 0.0 14.8 5.5 3.2 0.0 7.8
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 313 2090 0 0 1200 531 313 0 582
V/C Ratio(X) 0.84 0.66 0.00 0.00 0.75 0.33 0.30 0.00 0.68
Avail Cap(c_a), veh/h 665 2090 0 0 1857 823 754 0 1402
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 24.9 7.8 0.0 0.0 17.9 14.9 21.8 0.0 23.6
Incr Delay (d2), s/veh 2.4 0.7 0.0 0.0 0.7 0.3 0.5 0.0 1.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.7 4.4 0.0 0.0 5.1 1.7 1.2 0.0 2.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.3 8.5 0.0 0.0 18.6 15.2 22.3 0.0 25.0
LnGrp LOS C A A A B B C A C
Approach Vol, veh/h 1652 1072 487
Approach Delay, s/veh 11.5 18.0 24.5
Approach LOS B B C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 45.2 16.8 28.4 18.2
Change Period (Y+Rc), s 5.8 5.0 5.8 5.8
Max Green Setting (Gmax), s 35.0 25.0 35.0 30.0
Max Q Clear Time (g_c+I1), s 18.9 11.6 16.8 9.8
Green Ext Time (p_c), s 7.9 0.3 5.4 1.9

Intersection Summary
HCM 6th Ctrl Delay 15.7
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
4: Barton Rd/Commerce Way/Vivienda Ave & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 53 1075 651 119 798 12 449 35 80 12 28 9
Future Volume (veh/h) 53 1075 651 119 798 12 449 35 80 12 28 9
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 56 1132 503 125 840 13 473 37 23 13 29 2
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 81 1383 615 160 1553 24 612 372 309 27 73 5
Arrive On Green 0.05 0.41 0.41 0.10 0.46 0.46 0.18 0.21 0.21 0.02 0.04 0.04
Sat Flow, veh/h 1688 3367 1496 1688 3392 52 3375 1772 1470 1688 1634 113
Grp Volume(v), veh/h 56 1132 503 125 417 436 473 37 23 13 0 31
Grp Sat Flow(s),veh/h/ln1688 1683 1496 1688 1683 1761 1688 1772 1470 1688 0 1746
Q Serve(g_s), s 2.2 20.3 20.3 4.9 12.1 12.1 9.1 1.1 0.9 0.5 0.0 1.2
Cycle Q Clear(g_c), s 2.2 20.3 20.3 4.9 12.1 12.1 9.1 1.1 0.9 0.5 0.0 1.2
Prop In Lane 1.00 1.00 1.00 0.03 1.00 1.00 1.00 0.06
Lane Grp Cap(c), veh/h 81 1383 615 160 771 806 612 372 309 27 0 78
V/C Ratio(X) 0.69 0.82 0.82 0.78 0.54 0.54 0.77 0.10 0.07 0.48 0.00 0.40
Avail Cap(c_a), veh/h 497 1735 771 745 867 907 1491 783 649 497 0 514
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 31.8 17.8 17.8 30.0 13.3 13.3 26.5 21.6 21.5 33.1 0.0 31.5
Incr Delay (d2), s/veh 7.6 2.1 4.5 6.0 0.2 0.2 1.6 0.0 0.0 9.5 0.0 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 7.0 7.0 2.1 3.9 4.0 3.6 0.5 0.3 0.3 0.0 0.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.4 19.8 22.3 36.0 13.5 13.5 28.1 21.7 21.6 42.7 0.0 32.7
LnGrp LOS D B C D B B C C C D A C
Approach Vol, veh/h 1691 978 533 44
Approach Delay, s/veh 21.2 16.4 27.3 35.7
Approach LOS C B C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.7 32.8 16.5 7.9 7.5 36.0 5.3 19.2
Change Period (Y+Rc), s* 4.2 4.9 * 4.2 4.9 * 4.2 4.9 * 4.2 4.9
Max Green Setting (Gmax), s* 30 35.0 * 30 20.0 * 20 35.0 * 20 30.0
Max Q Clear Time (g_c+I1), s6.9 22.3 11.1 3.2 4.2 14.1 2.5 3.1
Green Ext Time (p_c), s 0.2 5.3 1.2 0.0 0.1 3.1 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 20.9
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
5: Mt Vernon Ave & Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 199 581 288 498 549 52 192 475 408 56 336 128
Future Volume (veh/h) 199 581 288 498 549 52 192 475 408 56 336 128
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1575 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 203 593 230 508 560 46 196 485 249 57 343 85
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 233 744 288 483 1057 87 201 581 297 70 503 122
Arrive On Green 0.15 0.32 0.32 0.17 0.34 0.34 0.13 0.27 0.27 0.04 0.19 0.19
Sat Flow, veh/h 1594 2353 911 2910 3145 258 1594 2141 1093 1594 2658 647
Grp Volume(v), veh/h 203 424 399 508 299 307 196 381 353 57 215 213
Grp Sat Flow(s),veh/h/ln1594 1683 1581 1455 1683 1719 1594 1683 1550 1594 1683 1622
Q Serve(g_s), s 11.3 20.9 21.0 15.1 13.1 13.1 11.1 19.4 19.6 3.2 10.8 11.2
Cycle Q Clear(g_c), s 11.3 20.9 21.0 15.1 13.1 13.1 11.1 19.4 19.6 3.2 10.8 11.2
Prop In Lane 1.00 0.58 1.00 0.15 1.00 0.70 1.00 0.40
Lane Grp Cap(c), veh/h 233 532 500 483 566 578 201 457 421 70 318 307
V/C Ratio(X) 0.87 0.80 0.80 1.05 0.53 0.53 0.97 0.83 0.84 0.81 0.68 0.69
Avail Cap(c_a), veh/h 247 532 500 483 566 578 201 462 426 166 425 410
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.53 0.53 0.53 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 38.0 28.4 28.4 38.0 24.4 24.4 39.6 31.2 31.3 43.1 34.3 34.4
Incr Delay (d2), s/veh 14.9 6.5 7.0 55.3 3.5 3.5 55.2 13.0 14.6 8.2 4.3 5.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.2 8.9 8.4 9.0 5.6 5.7 7.3 9.1 8.6 1.4 4.6 4.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.0 35.0 35.4 93.3 27.9 27.9 94.8 44.2 45.9 51.3 38.6 39.5
LnGrp LOS D C D F C C F D D D D D
Approach Vol, veh/h 1026 1114 930 485
Approach Delay, s/veh 38.7 57.7 55.5 40.5
Approach LOS D E E D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.0 29.6 17.3 36.1 15.5 22.1 19.1 34.3
Change Period (Y+Rc), s 4.0 4.9 4.0 5.5 4.0 4.9 4.0 5.5
Max Green Setting (Gmax), s9.5 25.0 14.1 24.0 11.5 23.0 15.1 22.0
Max Q Clear Time (g_c+I1), s5.2 21.6 13.3 15.1 13.1 13.2 17.1 23.0
Green Ext Time (p_c), s 0.0 1.9 0.0 3.6 0.0 2.6 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 49.3
HCM 6th LOS D



HCM 6th AWSC Alternative OY Plus Project Phase One Conditions
6: Michigan St & Commerce Way/Commerce Way/Barton Rd PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh23.8
Intersection LOS C

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 18 5 822 31 7 523
Future Vol, veh/h 18 5 822 31 7 523
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 19 5 874 33 7 556
Number of Lanes 2 0 1 2 1 2

Approach EB WB NB
Opposing Approach WB EB      
Opposing Lanes 3 2 0
Conflicting Approach Left      NB EB
Conflicting Lanes Left 0 3 2
Conflicting Approach RightNB      WB
Conflicting Lanes Right 3 0 3
HCM Control Delay 10.8 31.4 12
HCM LOS B D B
   

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2WBLn1WBLn2WBLn3
Vol Left, % 100% 0% 0% 0% 0% 100% 98% 0%
Vol Thru, % 0% 0% 0% 100% 55% 0% 2% 100%
Vol Right, % 0% 100% 100% 0% 45% 0% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 7 262 262 12 11 411 421 21
LT Vol 7 0 0 0 0 411 411 0
Through Vol 0 0 0 12 6 0 10 21
RT Vol 0 262 262 0 5 0 0 0
Lane Flow Rate 7 278 278 13 12 437 448 22
Geometry Grp 7 7 7 8 8 8 8 8
Degree of Util (X) 0.015 0.479 0.345 0.028 0.025 0.803 0.821 0.027
Departure Headway (Hd) 7.402 6.202 4.468 7.966 7.641 6.608 6.595 4.358
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 487 584 810 447 466 547 551 820
Service Time 5.102 3.902 2.168 5.754 5.428 4.344 4.332 2.094
HCM Lane V/C Ratio 0.014 0.476 0.343 0.029 0.026 0.799 0.813 0.027
HCM Control Delay 10.2 14.5 9.5 11 10.6 31.1 32.9 7.2
HCM Lane LOS B B A B B D D A
HCM 95th-tile Q 0 2.6 1.5 0.1 0.1 7.7 8.2 0.1



HCM 6th AWSC Alternative OY Plus Project Phase One Conditions
7: Michigan St & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh97.2
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 4 1 19 3 76 2 449 23 97 712 5
Future Vol, veh/h 7 4 1 19 3 76 2 449 23 97 712 5
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 7 4 1 20 3 79 2 468 24 101 742 5
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 11.4 11.2 21.5 152.9
HCM LOS B B C F
        

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 0% 0% 64% 0% 86% 0% 12% 0%
Vol Thru, % 100% 0% 36% 0% 14% 0% 88% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 451 23 11 1 22 76 809 5
LT Vol 2 0 7 0 19 0 97 0
Through Vol 449 0 4 0 3 0 712 0
RT Vol 0 23 0 1 0 76 0 5
Lane Flow Rate 470 24 11 1 23 79 843 5
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.722 0.032 0.025 0.002 0.049 0.145 1.275 0.007
Departure Headway (Hd) 5.831 5.119 8.556 7.502 8.319 7.151 5.448 4.682
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 625 704 421 480 433 504 666 755
Service Time 3.531 2.819 6.256 5.202 6.019 4.851 3.232 2.466
HCM Lane V/C Ratio 0.752 0.034 0.026 0.002 0.053 0.157 1.266 0.007
HCM Control Delay 22.2 8 11.5 10.2 11.4 11.1 153.8 7.5
HCM Lane LOS C A B B B B F A
HCM 95th-tile Q 6.1 0.1 0.1 0 0.2 0.5 32.1 0



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
8: Mt Vernon Ave & De Berry St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 48 23 10 12 7 47 17 967 27 59 1009 52
Future Volume (veh/h) 48 23 10 12 7 47 17 967 27 59 1009 52
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 0.96 0.98 0.96 1.00 0.97 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 50 24 2 12 7 6 18 1007 28 61 1051 52
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 319 200 17 310 107 92 337 1637 46 383 1694 84
Arrive On Green 0.12 0.12 0.12 0.12 0.12 0.12 0.02 0.49 0.49 0.05 0.52 0.52
Sat Flow, veh/h 1293 1607 134 1279 863 740 1594 3343 93 1594 3258 161
Grp Volume(v), veh/h 50 0 26 12 0 13 18 507 528 61 543 560
Grp Sat Flow(s),veh/h/ln1293 0 1741 1279 0 1603 1594 1683 1752 1594 1683 1736
Q Serve(g_s), s 1.5 0.0 0.6 0.4 0.0 0.3 0.2 9.4 9.4 0.8 9.8 9.8
Cycle Q Clear(g_c), s 1.8 0.0 0.6 0.9 0.0 0.3 0.2 9.4 9.4 0.8 9.8 9.8
Prop In Lane 1.00 0.08 1.00 0.46 1.00 0.05 1.00 0.09
Lane Grp Cap(c), veh/h 319 0 217 310 0 200 337 824 858 383 875 903
V/C Ratio(X) 0.16 0.00 0.12 0.04 0.00 0.07 0.05 0.62 0.62 0.16 0.62 0.62
Avail Cap(c_a), veh/h 911 0 1014 895 0 933 883 1372 1428 1253 1372 1415
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.4 0.0 16.7 17.1 0.0 16.6 6.1 8.0 8.0 5.9 7.3 7.3
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.1 0.0 1.1 1.0 0.1 1.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 0.0 0.2 0.1 0.0 0.1 0.0 2.2 2.3 0.1 2.2 2.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.5 0.0 16.8 17.1 0.0 16.6 6.2 9.1 9.0 6.0 8.3 8.3
LnGrp LOS B A B B A B A A A A A A
Approach Vol, veh/h 76 25 1053 1164
Approach Delay, s/veh 17.3 16.9 9.0 8.2
Approach LOS B B A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s6.6 26.0 10.3 5.3 27.3 10.3
Change Period (Y+Rc), s 4.5 5.0 5.0 4.5 5.0 5.0
Max Green Setting (Gmax), s25.5 35.0 25.0 15.5 35.0 25.0
Max Q Clear Time (g_c+I1), s2.8 11.4 3.8 2.2 11.8 2.9
Green Ext Time (p_c), s 0.1 9.6 0.1 0.0 10.3 0.0

Intersection Summary
HCM 6th Ctrl Delay 9.0
HCM 6th LOS A



HCM 6th AWSC Alternative OY Plus Project Phase One Conditions
9: Michigan St & Van Buren St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh46.7
Intersection LOS E

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 132 27 24 18 32 25 37 287 29 61 494 150
Future Vol, veh/h 132 27 24 18 32 25 37 287 29 61 494 150
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 133 27 24 18 32 25 37 290 29 62 499 152
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 13.9 11.6 16.9 73.8
HCM LOS B B C F
        

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 10% 72% 24% 9%
Vol Thru, % 81% 15% 43% 70%
Vol Right, % 8% 13% 33% 21%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 353 183 75 705
LT Vol 37 132 18 61
Through Vol 287 27 32 494
RT Vol 29 24 25 150
Lane Flow Rate 357 185 76 712
Geometry Grp 1 1 1 1
Degree of Util (X) 0.578 0.352 0.148 1.058
Departure Headway (Hd) 6.015 7.103 7.313 5.348
Convergence, Y/N Yes Yes Yes Yes
Cap 603 510 493 677
Service Time 4.015 5.103 5.313 3.403
HCM Lane V/C Ratio 0.592 0.363 0.154 1.052
HCM Control Delay 16.9 13.9 11.6 73.8
HCM Lane LOS C B B F
HCM 95th-tile Q 3.7 1.6 0.5 18.9



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
10: S Iowa St & I-215 SB Off Ramp PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 49 626 0 711 503 0
Future Volume (veh/h) 49 626 0 711 503 0
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 0 1772 1772 0
Adj Flow Rate, veh/h 52 562 0 748 529 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 2 2 0
Cap, veh/h 651 613 0 709 709 0
Arrive On Green 0.41 0.41 0.00 0.40 0.40 0.00
Sat Flow, veh/h 1594 1502 0 1772 1772 0
Grp Volume(v), veh/h 52 562 0 748 529 0
Grp Sat Flow(s),veh/h/ln1594 1502 0 1772 1772 0
Q Serve(g_s), s 1.2 21.2 0.0 24.0 15.3 0.0
Cycle Q Clear(g_c), s 1.2 21.2 0.0 24.0 15.3 0.0
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 651 613 0 709 709 0
V/C Ratio(X) 0.08 0.92 0.00 1.06 0.75 0.00
Avail Cap(c_a), veh/h 691 651 0 709 709 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.09 1.00 0.00
Uniform Delay (d), s/veh 10.9 16.8 0.0 18.0 15.4 0.0
Incr Delay (d2), s/veh 0.1 18.4 0.0 28.8 7.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 9.4 0.0 13.6 6.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 11.0 35.2 0.0 46.8 22.4 0.0
LnGrp LOS B D A F C A
Approach Vol, veh/h 614 748 529
Approach Delay, s/veh 33.2 46.8 22.4
Approach LOS C D C

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 30.0 30.0 30.0
Change Period (Y+Rc), s 6.0 5.5 6.0
Max Green Setting (Gmax), s 22.0 26.0 22.0
Max Q Clear Time (g_c+I1), s 26.0 23.2 17.3
Green Ext Time (p_c), s 0.0 1.3 0.9

Intersection Summary
HCM 6th Ctrl Delay 35.5
HCM 6th LOS D



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
11: S Iowa St & I-215 NB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 330 789 40 380 99 1031
Future Volume (veh/h) 330 789 40 380 99 1031
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 359 858 43 61 108 528
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 374 768 66 93 584 551
Arrive On Green 0.23 0.43 0.10 0.10 0.37 0.37
Sat Flow, veh/h 1594 1772 663 940 1594 1502
Grp Volume(v), veh/h 359 858 0 104 108 528
Grp Sat Flow(s),veh/h/ln1594 1772 0 1603 1594 1502
Q Serve(g_s), s 13.4 26.0 0.0 3.8 2.8 20.6
Cycle Q Clear(g_c), s 13.4 26.0 0.0 3.8 2.8 20.6
Prop In Lane 1.00 0.59 1.00 1.00
Lane Grp Cap(c), veh/h 374 768 0 158 584 551
V/C Ratio(X) 0.96 1.12 0.00 0.66 0.18 0.96
Avail Cap(c_a), veh/h 374 768 0 267 584 551
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.41 0.41
Uniform Delay (d), s/veh 22.7 17.0 0.0 26.1 12.9 18.6
Incr Delay (d2), s/veh 37.6 69.7 0.0 5.5 0.3 16.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.2 22.9 0.0 1.6 0.9 16.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 60.3 86.7 0.0 31.5 13.2 35.1
LnGrp LOS E F A C B D
Approach Vol, veh/h 1217 104 636
Approach Delay, s/veh 79.0 31.5 31.4
Approach LOS E C C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 32.0 28.0 20.1 11.9
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 26.0 22.0 10.0 10.0
Max Q Clear Time (g_c+I1), s 28.0 22.6 15.4 5.8
Green Ext Time (p_c), s 0.0 0.0 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 61.0
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th AWSC Alternative OY Plus Project Phase One Conditions
12: Michigan St & Pico St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh20.2
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 14 14 10 9 44 34 29 304 23 53 421 62
Future Vol, veh/h 14 14 10 9 44 34 29 304 23 53 421 62
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 16 16 11 10 49 38 33 342 26 60 473 70
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 10.1 10.5 14.8 26
HCM LOS B B B D
        

Lane NBLn1 EBLn1WBLn1 SBLn1
Vol Left, % 8% 37% 10% 10%
Vol Thru, % 85% 37% 51% 79%
Vol Right, % 6% 26% 39% 12%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 356 38 87 536
LT Vol 29 14 9 53
Through Vol 304 14 44 421
RT Vol 23 10 34 62
Lane Flow Rate 400 43 98 602
Geometry Grp 1 1 1 1
Degree of Util (X) 0.57 0.077 0.168 0.819
Departure Headway (Hd) 5.13 6.503 6.205 4.898
Convergence, Y/N Yes Yes Yes Yes
Cap 704 549 577 747
Service Time 3.163 4.566 4.261 2.898
HCM Lane V/C Ratio 0.568 0.078 0.17 0.806
HCM Control Delay 14.8 10.1 10.5 26
HCM Lane LOS B B B D
HCM 95th-tile Q 3.6 0.2 0.6 8.9



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
13: Iowa Ave & Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 140 214 882 329 215 892
Future Volume (veh/h) 140 214 882 329 215 892
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 151 230 948 0 231 959
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 312 294 728 280 1168
Arrive On Green 0.20 0.20 0.41 0.00 0.18 0.66
Sat Flow, veh/h 1594 1502 1772 1502 1594 1772
Grp Volume(v), veh/h 151 230 948 0 231 959
Grp Sat Flow(s),veh/h/ln1594 1502 1772 1502 1594 1772
Q Serve(g_s), s 5.2 9.0 25.5 0.0 8.7 24.9
Cycle Q Clear(g_c), s 5.2 9.0 25.5 0.0 8.7 24.9
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 312 294 728 280 1168
V/C Ratio(X) 0.48 0.78 1.30 0.82 0.82
Avail Cap(c_a), veh/h 784 738 728 784 1168
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 22.2 23.7 18.3 0.0 24.6 7.8
Incr Delay (d2), s/veh 1.2 4.6 145.7 0.0 4.9 5.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.9 3.2 37.6 0.0 3.3 6.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.3 28.3 164.0 0.0 29.5 13.2
LnGrp LOS C C F C B
Approach Vol, veh/h 381 948 A 1190
Approach Delay, s/veh 26.3 164.0 16.4
Approach LOS C F B

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s15.4 30.0 45.4 16.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s30.5 25.5 25.5 30.5
Max Q Clear Time (g_c+I1), s10.7 27.5 26.9 11.0
Green Ext Time (p_c), s 0.4 0.0 0.0 1.1

Intersection Summary
HCM 6th Ctrl Delay 73.4
HCM 6th LOS E

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th TWSC Alternative OY Plus Project Phase One Conditions
14: W Main St & Commerce Way PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 1.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 52 446 232 11 8 30
Future Vol, veh/h 52 446 232 11 8 30
Conflicting Peds, #/hr 0 0 0 20 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 54 465 242 11 8 31
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 273 0 - 0 841 268
          Stage 1 - - - - 268 -
          Stage 2 - - - - 573 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1290 - - - 335 771
          Stage 1 - - - - 777 -
          Stage 2 - - - - 564 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1265 - - - 304 756
Mov Cap-2 Maneuver - - - - 304 -
          Stage 1 - - - - 718 -
          Stage 2 - - - - 553 -
 

Approach EB WB SB
HCM Control Delay, s 0.8 0 11.5
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1265 - - - 304 756
HCM Lane V/C Ratio 0.043 - - - 0.027 0.041
HCM Control Delay (s) 8 0 - - 17.2 10
HCM Lane LOS A A - - C B
HCM 95th %tile Q(veh) 0.1 - - - 0.1 0.1



HCM 6th TWSC Alternative OY Plus Project Phase One Conditions
15: Sanrive Ave/Titan Way & W Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 4.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 93 344 16 7 152 118 17 0 4 83 2 74
Future Vol, veh/h 93 344 16 7 152 118 17 0 4 83 2 74
Conflicting Peds, #/hr 20 0 20 20 0 20 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 120 - - 125 - 0 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 99 366 17 7 162 126 18 0 4 88 2 79
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 308 0 0 403 0 0 873 915 395 771 797 182
          Stage 1 - - - - - - 593 593 - 196 196 -
          Stage 2 - - - - - - 280 322 - 575 601 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1253 - - 1156 - - 271 273 654 317 319 861
          Stage 1 - - - - - - 492 493 - 806 739 -
          Stage 2 - - - - - - 727 651 - 503 489 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1229 - - 1134 - - 224 240 642 288 280 845
Mov Cap-2 Maneuver - - - - - - 224 240 - 288 280 -
          Stage 1 - - - - - - 444 445 - 727 721 -
          Stage 2 - - - - - - 653 635 - 459 441 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.7 0.2 20.4 19.5
HCM LOS C C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 256 1229 - - 1134 - - 415
HCM Lane V/C Ratio 0.087 0.081 - - 0.007 - - 0.408
HCM Control Delay (s) 20.4 8.2 - - 8.2 - - 19.5
HCM Lane LOS C A - - A - - C
HCM 95th %tile Q(veh) 0.3 0.3 - - 0 - - 1.9



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
16: W Main St & HS Driveway PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 4 427 229 1 10 7
Future Volume (veh/h) 4 427 229 1 10 7
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1772 1673 1772
Adj Flow Rate, veh/h 4 459 246 1 11 4
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 21 774 1116 483 539 507
Arrive On Green 0.01 0.44 0.33 0.33 0.34 0.34
Sat Flow, veh/h 1594 1772 3455 1456 1594 1502
Grp Volume(v), veh/h 4 459 246 1 11 4
Grp Sat Flow(s),veh/h/ln 1594 1772 1683 1456 1594 1502
Q Serve(g_s), s 0.1 8.7 2.3 0.0 0.2 0.1
Cycle Q Clear(g_c), s 0.1 8.7 2.3 0.0 0.2 0.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 21 774 1116 483 539 507
V/C Ratio(X) 0.19 0.59 0.22 0.00 0.02 0.01
Avail Cap(c_a), veh/h 930 1581 3004 1299 1630 1536
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.7 9.5 10.7 9.9 9.8 9.8
Incr Delay (d2), s/veh 1.7 0.7 0.1 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 2.7 0.7 0.0 0.1 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.3 10.2 10.8 9.9 9.8 9.8
LnGrp LOS C B B A A A
Approach Vol, veh/h 463 247 15
Approach Delay, s/veh 10.3 10.8 9.8
Approach LOS B B A

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 24.8 19.6 4.7 20.1
Change Period (Y+Rc), s 5.4 4.6 4.1 5.4
Max Green Setting (Gmax), s 39.6 45.4 25.9 39.6
Max Q Clear Time (g_c+I1), s 10.7 2.2 2.1 4.3
Green Ext Time (p_c), s 3.1 0.0 0.0 1.5

Intersection Summary
HCM 6th Ctrl Delay 10.5
HCM 6th LOS B



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
17: Michigan St & W Main St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 140 277 23 9 131 43 14 189 21 40 312 99
Future Volume (veh/h) 140 277 23 9 131 43 14 189 21 40 312 99
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.95 1.00 0.93 1.00 0.95 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 147 292 9 9 138 32 15 199 20 42 328 95
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
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 251 391 316 217 272 63 74 505 51 146 483 140
Arrive On Green 0.16 0.22 0.22 0.14 0.20 0.20 0.05 0.32 0.32 0.09 0.37 0.37
Sat Flow, veh/h 1594 1772 1434 1594 1368 317 1594 1575 158 1594 1311 380
Grp Volume(v), veh/h 147 292 9 9 0 170 15 0 219 42 0 423
Grp Sat Flow(s),veh/h/ln1594 1772 1434 1594 0 1685 1594 0 1733 1594 0 1690
Q Serve(g_s), s 6.8 12.2 0.3 0.4 0.0 7.1 0.7 0.0 7.8 1.9 0.0 16.7
Cycle Q Clear(g_c), s 6.8 12.2 0.3 0.4 0.0 7.1 0.7 0.0 7.8 1.9 0.0 16.7
Prop In Lane 1.00 1.00 1.00 0.19 1.00 0.09 1.00 0.22
Lane Grp Cap(c), veh/h 251 391 316 217 0 335 74 0 556 146 0 623
V/C Ratio(X) 0.58 0.75 0.03 0.04 0.00 0.51 0.20 0.00 0.39 0.29 0.00 0.68
Avail Cap(c_a), veh/h 320 551 445 320 0 524 332 0 556 328 0 623
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 30.9 28.8 15.4 29.7 0.0 28.3 36.4 0.0 20.9 33.6 0.0 21.0
Incr Delay (d2), s/veh 0.8 4.6 0.1 0.0 0.0 1.7 0.5 0.0 2.1 0.4 0.0 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.6 5.5 0.1 0.1 0.0 2.9 0.3 0.0 3.4 0.7 0.0 6.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.7 33.4 15.4 29.7 0.0 29.9 36.9 0.0 23.0 34.0 0.0 24.0
LnGrp LOS C C B C A C D A C C A C
Approach Vol, veh/h 448 179 234 465
Approach Delay, s/veh 32.5 29.9 23.9 24.9
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.9 22.9 7.2 34.3 16.6 21.1 10.9 30.5
Change Period (Y+Rc), s 4.1 5.4 3.5 5.1 4.1 5.4 3.7 * 5.1
Max Green Setting (Gmax), s15.9 24.6 16.5 24.9 15.9 24.6 16.3 * 25
Max Q Clear Time (g_c+I1), s2.4 14.2 2.7 18.7 8.8 9.1 3.9 9.8
Green Ext Time (p_c), s 0.0 1.7 0.0 1.3 0.1 1.0 0.0 1.1

Intersection Summary
HCM 6th Ctrl Delay 28.0
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
18: Stephens Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 469 160 451 354 5 195 3 239 0 7 1
Future Volume (veh/h) 4 469 160 451 354 5 195 3 239 0 7 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 0.98 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 4 489 105 470 369 3 203 3 206 0 7 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 4 542 449 353 277 534 167 2 111 0 219 31
Arrive On Green 0.31 0.31 0.31 0.37 0.37 0.37 0.16 0.16 0.16 0.00 0.16 0.16
Sat Flow, veh/h 14 1757 1456 966 758 1459 679 10 689 0 1357 194
Grp Volume(v), veh/h 493 0 105 839 0 3 412 0 0 0 0 8
Grp Sat Flow(s),veh/h/ln1771 0 1456 1724 0 1459 1378 0 0 0 0 1550
Q Serve(g_s), s 25.2 0.0 5.1 34.6 0.0 0.1 14.9 0.0 0.0 0.0 0.0 0.4
Cycle Q Clear(g_c), s 25.2 0.0 5.1 34.6 0.0 0.1 15.3 0.0 0.0 0.0 0.0 0.4
Prop In Lane 0.01 1.00 0.56 1.00 0.49 0.50 0.00 0.12
Lane Grp Cap(c), veh/h 547 0 449 631 0 534 280 0 0 0 0 251
V/C Ratio(X) 0.90 0.00 0.23 1.33 0.00 0.01 1.47 0.00 0.00 0.00 0.00 0.03
Avail Cap(c_a), veh/h 648 0 533 631 0 534 280 0 0 0 0 252
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 31.3 0.0 24.4 30.0 0.0 19.1 41.4 0.0 0.0 0.0 0.0 33.4
Incr Delay (d2), s/veh 14.3 0.0 0.3 159.5 0.0 0.0 231.3 0.0 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln12.3 0.0 1.7 41.2 0.0 0.0 24.6 0.0 0.0 0.0 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 45.6 0.0 24.6 189.5 0.0 19.1 272.7 0.0 0.0 0.0 0.0 33.4
LnGrp LOS D A C F A B F A A A A C
Approach Vol, veh/h 598 842 412 8
Approach Delay, s/veh 42.0 188.9 272.7 33.4
Approach LOS D F F C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.6 20.0 40.0 20.0
Change Period (Y+Rc), s 5.4 * 4.7 5.4 * 4.7
Max Green Setting (Gmax), s 34.6 * 15 34.6 * 15
Max Q Clear Time (g_c+I1), s 27.2 2.4 36.6 17.3
Green Ext Time (p_c), s 2.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 159.6
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Alternative OY Plus Project Phase One Conditions
19: W La Cadena Dr & Stephens Ave/I-215 SB Ramps PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh168.6
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 140 427 62 51 308 29 35 194 10 130 254 89
Future Vol, veh/h 140 427 62 51 308 29 35 194 10 130 254 89
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 149 454 66 54 328 31 37 206 11 138 270 95
Number of Lanes 0 1 0 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 1 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 1
HCM Control Delay 350.9 68.9 33.1 76.3
HCM LOS F F D F
        

Lane NBLn1 NBLn2 EBLn1WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 15% 0% 22% 14% 0% 34% 0%
Vol Thru, % 85% 0% 68% 86% 0% 66% 0%
Vol Right, % 0% 100% 10% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 229 10 629 359 29 384 89
LT Vol 35 0 140 51 0 130 0
Through Vol 194 0 427 308 0 254 0
RT Vol 0 10 62 0 29 0 89
Lane Flow Rate 244 11 669 382 31 409 95
Geometry Grp 7 7 6 7 7 7 7
Degree of Util (X) 0.656 0.026 1.704 0.962 0.071 1.028 0.216
Departure Headway (Hd) 11.599 10.766 9.526 10.682 9.865 10.719 9.794
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 314 335 388 344 365 343 369
Service Time 9.299 8.466 7.526 8.382 7.565 8.419 7.494
HCM Lane V/C Ratio 0.777 0.033 1.724 1.11 0.085 1.192 0.257
HCM Control Delay 33.9 13.8 350.9 73.4 13.3 90.4 15.2
HCM Lane LOS D B F F B F C
HCM 95th-tile Q 4.3 0.1 39.4 10.3 0.2 12 0.8



HCM 6th AWSC Alternative OY Plus Project Phase One Conditions
20: E La Cadena Dr & I-215 NB Off-Ramp/Highgrove Pl PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 31
Intersection LOS D

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 90 477 21 24 0 74 0 66 52 7 123 0
Future Vol, veh/h 90 477 21 24 0 74 0 66 52 7 123 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 96 507 22 26 0 79 0 70 55 7 131 0
Number of Lanes 0 1 1 1 0 1 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 43.1 9.2 10.6 11.2
HCM LOS E A B B
        

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 0% 16% 0% 100% 0% 5%
Vol Thru, % 56% 84% 0% 0% 0% 95%
Vol Right, % 44% 0% 100% 0% 100% 0%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 118 567 21 24 74 130
LT Vol 0 90 0 24 0 7
Through Vol 66 477 0 0 0 123
RT Vol 52 0 21 0 74 0
Lane Flow Rate 126 603 22 26 79 138
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.208 0.935 0.03 0.047 0.119 0.238
Departure Headway (Hd) 5.968 5.581 4.794 6.681 5.46 6.203
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 600 651 747 535 655 577
Service Time 4.024 3.309 2.522 4.431 3.209 4.259
HCM Lane V/C Ratio 0.21 0.926 0.029 0.049 0.121 0.239
HCM Control Delay 10.6 44.4 7.7 9.8 9 11.2
HCM Lane LOS B E A A A B
HCM 95th-tile Q 0.8 12.6 0.1 0.1 0.4 0.9



HCM 6th TWSC Alternative OY Plus Project Phase One Conditions
21: Highgrove Pl & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 31.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 615 92 5 658 0 125 0 410 6 1 27
Future Vol, veh/h 1 615 92 5 658 0 125 0 410 6 1 27
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Free - - None - - Stop - - None
Storage Length - - 100 - - - - - 115 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 654 98 5 700 0 133 0 436 6 1 29
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 700 0 - 654 0 0 1381 1366 654 1366 1366 700
          Stage 1 - - - - - - 656 656 - 710 710 -
          Stage 2 - - - - - - 725 710 - 656 656 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 897 - 0 933 - - ~ 121 147 467 124 147 439
          Stage 1 - - 0 - - - 454 462 - 424 437 -
          Stage 2 - - 0 - - - 416 437 - 454 462 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 897 - - 933 - - ~ 112 145 467 8 145 439
Mov Cap-2 Maneuver - - - - - - ~ 112 145 - 8 145 -
          Stage 1 - - - - - - 453 461 - 423 433 -
          Stage 2 - - - - - - 384 433 - 30 461 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0.1 94.1 244.4
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBL WBT WBR SBLn1
Capacity (veh/h) 112 467 897 - 933 - - 42
HCM Lane V/C Ratio 1.187 0.934 0.001 - 0.006 - - 0.861
HCM Control Delay (s) 216.9 56.7 9 0 8.9 0 - 244.4
HCM Lane LOS F F A A A A - F
HCM 95th %tile Q(veh) 8.5 11 0 - 0 - - 3.3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
22: Iowa Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 200 627 178 153 375 131 167 706 118 109 705 120
Future Volume (veh/h) 200 627 178 153 375 131 167 706 118 109 705 120
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1673 1772 1772 1673 1772 1772 1673 1772 1772 1673 1772 1772
Adj Flow Rate, veh/h 213 667 169 163 399 29 178 751 115 116 750 117
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 333 553 140 333 370 307 202 930 142 139 810 126
Arrive On Green 0.21 0.21 0.21 0.21 0.21 0.21 0.13 0.32 0.32 0.09 0.28 0.28
Sat Flow, veh/h 1594 2647 670 1594 1772 1470 1594 2918 447 1594 2904 453
Grp Volume(v), veh/h 213 424 412 163 399 29 178 433 433 116 435 432
Grp Sat Flow(s),veh/h/ln 1594 1683 1634 1594 1772 1470 1594 1683 1682 1594 1683 1673
Q Serve(g_s), s 14.4 24.6 24.6 10.6 24.6 1.9 12.9 27.8 27.8 8.4 29.6 29.6
Cycle Q Clear(g_c), s 14.4 24.6 24.6 10.6 24.6 1.9 12.9 27.8 27.8 8.4 29.6 29.6
Prop In Lane 1.00 0.41 1.00 1.00 1.00 0.27 1.00 0.27
Lane Grp Cap(c), veh/h 333 352 341 333 370 307 202 536 536 139 470 467
V/C Ratio(X) 0.64 1.21 1.21 0.49 1.08 0.09 0.88 0.81 0.81 0.84 0.93 0.93
Avail Cap(c_a), veh/h 333 352 341 333 370 307 214 536 536 214 489 486
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 42.5 46.6 46.6 41.1 46.6 37.6 50.6 36.8 36.8 52.9 41.3 41.3
Incr Delay (d2), s/veh 4.1 116.3 117.6 1.1 69.2 0.1 29.7 8.9 8.9 9.4 23.2 23.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.9 21.4 20.9 4.2 17.7 0.7 6.7 12.2 12.2 3.7 14.8 14.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 46.6 162.9 164.2 42.2 115.8 37.7 80.3 45.7 45.7 62.3 64.5 64.7
LnGrp LOS D F F D F D F D D E E E
Approach Vol, veh/h 1049 591 1044 983
Approach Delay, s/veh 139.8 91.6 51.6 64.3
Approach LOS F F D E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 14.4 43.3 30.0 19.1 38.7 30.0
Change Period (Y+Rc), s * 4.2 5.8 5.4 * 4.2 5.8 5.4
Max Green Setting (Gmax), s * 16 34.2 24.6 * 16 34.2 24.6
Max Q Clear Time (g_c+I1), s 10.4 29.8 26.6 14.9 31.6 26.6
Green Ext Time (p_c), s 0.0 2.0 0.0 0.0 1.3 0.0

Intersection Summary
HCM 6th Ctrl Delay 86.7
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Alternative OY Plus Project Phase One Conditions
23: Michigan St & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh19.3
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 99 442 41 7 318 44 32 81 6 61 115 162
Future Vol, veh/h 99 442 41 7 318 44 32 81 6 61 115 162
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 111 497 46 8 357 49 36 91 7 69 129 182
Number of Lanes 0 2 0 0 2 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 24.3 16.2 15 15.7
HCM LOS C C B C
        

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 28% 0% 31% 0% 4% 0% 35% 0%
Vol Thru, % 72% 0% 69% 84% 96% 78% 65% 0%
Vol Right, % 0% 100% 0% 16% 0% 22% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 113 6 320 262 166 203 176 162
LT Vol 32 0 99 0 7 0 61 0
Through Vol 81 0 221 221 159 159 115 0
RT Vol 0 6 0 41 0 44 0 162
Lane Flow Rate 127 7 360 294 187 228 198 182
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.306 0.015 0.739 0.583 0.396 0.473 0.445 0.365
Departure Headway (Hd) 8.67 7.798 7.399 7.129 7.642 7.464 8.11 7.211
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 414 458 489 506 470 481 443 499
Service Time 6.435 5.562 5.154 4.884 5.402 5.225 5.865 4.965
HCM Lane V/C Ratio 0.307 0.015 0.736 0.581 0.398 0.474 0.447 0.365
HCM Control Delay 15.2 10.7 28.4 19.4 15.4 16.8 17.2 14.1
HCM Lane LOS C B D C C C C B
HCM 95th-tile Q 1.3 0 6.1 3.7 1.9 2.5 2.2 1.7



HCM 6th Signalized Intersection Summary Alternative OY Plus Project Phase One Conditions
24: Mt Vernon Ave & Center St PM Peak Hour

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 118 231 111 32 148 141 83 579 33 195 586 90
Future Volume (veh/h) 118 231 111 32 148 141 83 579 33 195 586 90
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.95 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1673 1772 1772 1673 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 130 254 70 35 163 22 91 636 15 214 644 91
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 162 444 119 40 295 39 113 725 605 251 1440 203
Arrive On Green 0.10 0.17 0.17 0.03 0.10 0.10 0.07 0.41 0.41 0.15 0.49 0.49
Sat Flow, veh/h 1688 2608 702 1594 2967 392 1594 1772 1477 1688 2955 417
Grp Volume(v), veh/h 130 162 162 35 91 94 91 636 15 214 366 369
Grp Sat Flow(s),veh/h/ln1688 1683 1626 1594 1683 1676 1594 1772 1477 1688 1683 1689
Q Serve(g_s), s 5.9 7.0 7.2 1.7 4.1 4.2 4.4 26.0 0.5 9.7 11.2 11.3
Cycle Q Clear(g_c), s 5.9 7.0 7.2 1.7 4.1 4.2 4.4 26.0 0.5 9.7 11.2 11.3
Prop In Lane 1.00 0.43 1.00 0.23 1.00 1.00 1.00 0.25
Lane Grp Cap(c), veh/h 162 286 277 40 168 167 113 725 605 251 820 823
V/C Ratio(X) 0.80 0.57 0.59 0.86 0.54 0.56 0.80 0.88 0.02 0.85 0.45 0.45
Avail Cap(c_a), veh/h 321 534 516 303 534 532 303 900 750 321 855 858
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.9 30.0 30.1 38.3 33.8 33.8 36.0 21.4 13.9 32.7 13.2 13.3
Incr Delay (d2), s/veh 3.5 1.7 2.0 17.7 2.7 3.0 4.9 9.0 0.0 13.3 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.5 2.8 2.8 0.8 1.7 1.8 1.8 11.1 0.1 4.6 3.7 3.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 38.4 31.8 32.1 55.9 36.5 36.8 41.0 30.4 13.9 46.0 13.8 13.8
LnGrp LOS D C C E D D D C B D B B
Approach Vol, veh/h 454 220 742 949
Approach Delay, s/veh 33.8 39.7 31.4 21.0
Approach LOS C D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s6.1 18.8 9.7 44.2 11.7 13.2 15.8 38.1
Change Period (Y+Rc), s 4.1 5.4 4.1 5.8 4.1 5.4 4.1 5.8
Max Green Setting (Gmax), s15.0 25.0 15.0 40.0 15.0 25.0 15.0 40.0
Max Q Clear Time (g_c+I1), s3.7 9.2 6.4 13.3 7.9 6.2 11.7 28.0
Green Ext Time (p_c), s 0.0 1.5 0.1 6.4 0.1 0.8 0.1 4.2

Intersection Summary
HCM 6th Ctrl Delay 28.5
HCM 6th LOS C
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Intersection 6 Project Grand Terrace Specific Plan
Major Street Commerce way Scenario Opening Year Plus Phase One Project Conditions
Minor Street Michigan St Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 14 0 0 325 North/South
Through 0 0 517 568 x East/West
Right 524 0 10 0
Total 538 0 527 893

2 2
YES

Number of Approach Lanes

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 1,420 538
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012

150*
100*

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 



Intersection 6 Project Grand Terrace Specific Plan
Major Street Commerce way Scenario Opening Year Plus Phase One Project Conditions
Minor Street Michigan St Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 7 0 0 473 North/South
Through 0 0 603 723 x East/West
Right 174 0 14 0
Total 181 0 617 1,196

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 2
YES

Traffic Volume (VPH) * 1,813 181
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012

150*
100*

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 



Intersection 14 Project Grand Terrace Specific Plan
Major Street Main St Scenario Opening Year Plus Phase One Project Conditions
Minor Street Taylor St/Commerce Way Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 287 297 0 North/South
Through 0 0 195 426 x East/West
Right 0 302 0 127
Total 0 589 492 553

Major Street Minor Street Warrant MetMain St Taylor St/Commerce Way

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 2
YES

Traffic Volume (VPH) * 1,045 589
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012

150*
100*

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 



Intersection 14 Project Grand Terrace Specific Plan
Major Street Main St Scenario Opening Year Plus Phase One Project Conditions
Minor Street Taylor St/Commerce Way Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 136 521 0 North/South
Through 0 0 174 120 x East/West
Right 0 498 0 61
Total 0 634 695 181

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 2
YES

Traffic Volume (VPH) * 876 634

Major Street Minor Street Warrant MetMain St Taylor St/Commerce Way
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012

150*
100*

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 



Intersection 15 Project Grand Terrace Specific Plan
Major Street Main St Scenario Opening Year Plus Phase One Project Conditions
Minor Street Titan Way/Sanrive Ave Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 50 5 31 14 North/South
Through 1 1 440 474 x East/West
Right 4 29 11 18
Total 55 35 482 506

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
NO

Traffic Volume (VPH) * 988 55

Major Street Minor Street Warrant MetMain St Titan Way/Sanrive Ave
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 15 Project Grand Terrace Specific Plan
Major Street Main St Scenario Opening Year Plus Phase One Project Conditions
Minor Street Titan Way/Sanrive Ave Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 17 83 93 7 North/South
Through 0 2 201 90 x East/West
Right 4 74 16 118
Total 21 159 310 215

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
NO

Traffic Volume (VPH) * 525 159

Major Street Minor Street Warrant MetMain St Titan Way/Sanrive Ave
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012

150*
100*
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Project Gateway Grand Terrace Specific Plan
Major Street Stephens Avenue/I-215 SB Ramps Scenario Opening Year Plus Project Phase One
Minor Street W La Cadena Dr Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 40 152 80 29 North/South
Through 85 248 542 168 X East/West
Right 21 83 61 27
Total 146 483 683 224

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 907 483

1 1
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0

100

200

300

400

500

300 400 500 600 700 800 900 1000 1100 1200 1300

M
in

o
r 

S
tr

e
e

t 
H

ig
h

e
r 

V
o

lu
m

e
 A

p
p

ro
a

c
h

 -
V

P
H

Major Street - Total of Both Approaches - Vehicle Per Hour (VPH)

Figure 4C-4.  Warrant 3B, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR 

ABOVE 40 MPH ON MAJOR STREET

100*
75*

* Note:   100 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 75 vph applies as the lower

threshold volume for a minor-street approach with one lane.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2014

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 



Project Gateway Grand Terrace Specific Plan
Major Street Stephens Avenue/I-215 SB Ramps Scenario Opening Year Plus Project Phase One
Minor Street W La Cadena Dr Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 35 130 140 51 North/South
Through 198 254 418 276 X East/West
Right 10 89 62 29
Total 243 473 620 356

Major Street Minor Street Warrant Met
Stephens Avenue/I-215 SB Ramps W La Cadena Dr

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 976 473

1 1
YES

Number of Approach Lanes

0

100

200

300

400

500

300 400 500 600 700 800 900 1000 1100 1200 1300

M
in

o
r 

S
tr

e
e

t 
H

ig
h

e
r 

V
o

lu
m

e
 A

p
p

ro
a

c
h

 -
V

P
H

Major Street - Total of Both Approaches - Vehicle Per Hour (VPH)

Figure 4C-4.  Warrant 3B, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR 

ABOVE 40 MPH ON MAJOR STREET

100*
75*

* Note:   100 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 75 vph applies as the lower

threshold volume for a minor-street approach with one lane.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2014

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 



Intersection 20 Project Grand Terrace Specific Plan
Major Street I-215 NB Off Ramp/Highgrove Pl Scenario Opening Year Plus Phase One Project Conditions
Minor Street E La Cadena Dr Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 2 66 28 North/South
Through 36 128 304 0 x East/West
Right 37 0 29 82
Total 73 130 399 110

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
NO

Traffic Volume (VPH) * 509 130

Major Street Minor Street Warrant MetI-215 NB Off Ramp/Highgrove Pl E La Cadena Dr
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 20 Project Grand Terrace Specific Plan
Major Street I-215 NB Off Ramp/Highgrove Pl Scenario Opening Year Plus Phase One Project Conditions
Minor Street E La Cadena Dr Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 7 90 24 North/South
Through 66 123 461 0 x East/West
Right 52 0 21 74
Total 118 130 572 98

Major Street Minor Street Warrant MetI-215 NB Off Ramp/Highgrove Pl E La Cadena Dr

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
NO

Traffic Volume (VPH) * 670 130
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 21 Project Grand Terrace Specific Plan
Major Street Center St Scenario Opening Year Plus Phase One Project Conditions
Minor Street Highgrove Pl Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 96 4 1 10 North/South
Through 1 3 431 820 x East/West
Right 246 22 97 4
Total 343 29 529 834

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
YES

Traffic Volume (VPH) * 1,363 343

Major Street Minor Street Warrant MetCenter St Highgrove Pl
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 21 Project Grand Terrace Specific Plan
Major Street Center St Scenario Opening Year Plus Phase One Project Conditions
Minor Street Highgrove Pl Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 125 6 1 5 North/South
Through 0 1 615 648 x East/West
Right 394 27 92 0
Total 519 34 708 653

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
YES

Traffic Volume (VPH) * 1,361 519

Major Street Minor Street Warrant MetCenter St Highgrove Pl
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 21 Project Grand Terrace Specific Plan
Major Street De Berry St Scenario Opening Year Plus Phase One Project Conditions
Minor Street Commerce Way Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 10 0 10 X North/South
Through 506 572 0 0 East/West
Right 10 0 0 20
Total 516 582 0 30

Major Street Minor Street Warrant MetDe Berry St Commerce Way

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 1
NO

Traffic Volume (VPH) * 1,098 30

0

100

200

300

400

500

600

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

M
in

or
 S

tr
ee

t H
ig

he
r V

ol
um

e 
Ap

pr
oa

ch
 -

VP
H

Major Street - Total of Both Approaches - Vehicle Per Hour (VPH)

Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 21 Project Grand Terrace Specific Plan
Major Street De Berry St Scenario Opening Year Plus Phase One Project Conditions
Minor Street Commerce Way Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 10 0 10 X North/South
Through 597 720 0 0 East/West
Right 10 0 0 20
Total 607 730 0 30

Major Street Minor Street Warrant MetDe Berry St Commerce Way

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 1
NO

Traffic Volume (VPH) * 1,337 30
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 6 Project Grand Terrace Specific Plan
Major Street Commerce way Scenario Opening Year (2024) Plus Phase Two Project Conditions
Minor Street Michigan St Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 14 0 0 349 North/South
Through 0 0 607 695 x East/West
Right 537 0 10 0
Total 551 0 617 1,044

Major Street Minor Street Warrant MetCommerce way Michigan St
2 2

YES
Number of Approach Lanes

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 1,661 551
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 6 Project Grand Terrace Specific Plan
Major Street Commerce way Scenario Opening Year (2024) Plus Phase Two Project Conditions
Minor Street Michigan St Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 7 0 0 505 North/South
Through 0 0 802 905 x East/West
Right 207 0 14 0
Total 214 0 816 1,410

Major Street Minor Street Warrant MetCommerce way Michigan St

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 2
YES

Traffic Volume (VPH) * 2,226 214
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 14 Project Grand Terrace Specific Plan
Major Street Main St Scenario Opening Year (2024) Plus Phase Two Project Conditions
Minor Street Taylor St/Commerce Way Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 298 347 0 North/South
Through 0 0 187 425 x East/West
Right 0 330 0 134
Total 0 628 534 559

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 2
YES

Traffic Volume (VPH) * 1,093 628

Major Street Minor Street Warrant MetMain St Taylor St/Commerce Way
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 14 Project Grand Terrace Specific Plan
Major Street Main St Scenario Opening Year (2024) Plus Phase Two Project Conditions
Minor Street Taylor St/Commerce Way Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 162 594 0 North/South
Through 0 0 157 120 x East/West
Right 0 567 0 74
Total 0 729 751 194

Major Street Minor Street Warrant MetMain St Taylor St/Commerce Way

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 2
YES

Traffic Volume (VPH) * 945 729
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 15 Project Grand Terrace Specific Plan
Major Street Main St Scenario Opening Year (2024) Plus Phase Two Project Conditions
Minor Street Titan Way/Sanrive Ave Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 50 5 31 14 North/South
Through 1 1 443 480 x East/West
Right 4 29 11 18
Total 55 35 485 512

Major Street Minor Street Warrant MetMain St Titan Way/Sanrive Ave

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
NO

Traffic Volume (VPH) * 997 55
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 15 Project Grand Terrace Specific Plan
Major Street Main St Scenario Opening Year (2024) Plus Phase Two Project Conditions
Minor Street Titan Way/Sanrive Ave Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 17 83 94 7 North/South
Through 0 2 209 100 x East/West
Right 4 77 16 118
Total 21 162 319 225

Major Street Minor Street Warrant MetMain St Titan Way/Sanrive Ave

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
NO

Traffic Volume (VPH) * 544 162
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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2 or More Lanes & 1 Lane 



Major Street Stephens Avenue/I-215 SB Ramps
Minor Street W La Cadena Dr

Project Gateway Grand Terrace Specific Plan 
Scenario Opening Year Plus Project Phase Two 
Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 40 152 80 29 North/South
Through 85 248 561 170 X East/West
Right 21 83 61 27
Total 146 483 702 226

Major Street Minor Street Warrant Met
Stephens Avenue/I-215 SB Ramps W La Cadena Dr

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 928 483
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Figure 4C-4.  Warrant 3B, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR 

ABOVE 40 MPH ON MAJOR STREET

100*
75*

* Note:   100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2014

2 or More Lanes & 2 or More Lanes
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2 or More Lanes & 1 Lane 



Major Street Stephens Avenue/I-215 SB Ramps
Minor Street W La Cadena Dr

Project Gateway Grand Terrace Specific Plan 
Scenario Opening Year Plus Project Phase Two 
Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 35 130 140 51 North/South
Through 194 254 462 314 X East/West
Right 10 89 62 29
Total 239 473 664 394

Major Street Minor Street Warrant Met
Stephens Avenue/I-215 SB Ramps W La Cadena Dr

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 1,058 473
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Figure 4C-4.  Warrant 3B, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR 

ABOVE 40 MPH ON MAJOR STREET

100*
75*

* Note:   100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2014

2 or More Lanes & 2 or More Lanes
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2 or More Lanes & 1 Lane 



Intersection 20 Project Grand Terrace Specific Plan
Major Street I-215 NB Off Ramp/Highgrove Pl Scenario Opening Year (2024) Plus Phase Two Project Conditions
Minor Street E La Cadena Dr Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 2 78 28 North/South
Through 36 128 312 0 x East/West
Right 37 0 29 87
Total 73 130 419 115

Major Street Minor Street Warrant MetI-215 NB Off Ramp/Highgrove Pl E La Cadena Dr

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
NO

Traffic Volume (VPH) * 534 130
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 20 Project Grand Terrace Specific Plan
Major Street I-215 NB Off Ramp/Highgrove Pl Scenario Opening Year (2024) Plus Phase Two Project Conditions
Minor Street E La Cadena Dr Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 7 108 24 North/South
Through 66 123 471 0 x East/West
Right 52 0 21 79
Total 118 130 600 103

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
NO

Traffic Volume (VPH) * 703 130

Major Street Minor Street Warrant MetI-215 NB Off Ramp/Highgrove Pl E La Cadena Dr
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 21 Project Grand Terrace Specific Plan
Major Street Center St Scenario Opening Year (2024) Plus Phase Two Project Conditions
Minor Street Highgrove Pl Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 96 4 1 10 North/South
Through 1 3 436 842 x East/West
Right 254 22 102 4
Total 351 29 539 856

Major Street Minor Street Warrant MetCenter St Highgrove Pl

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
YES

Traffic Volume (VPH) * 1,395 351
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 21 Project Grand Terrace Specific Plan
Major Street Center St Scenario Opening Year (2024) Plus Phase Two Project Conditions
Minor Street Highgrove Pl Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 125 6 1 5 North/South
Through 0 1 623 701 x East/West
Right 404 27 97 0
Total 529 34 721 706

Major Street Minor Street Warrant MetCenter St Highgrove Pl

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
YES

Traffic Volume (VPH) * 1,427 529

0

100

200

300

400

500

600

700

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

M
in

or
 S

tr
ee

t H
ig

he
r V

ol
um

e 
Ap

pr
oa

ch
 -

VP
H

Major Street - Total of Both Approaches - Vehicle Per Hour (VPH)

Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 25 Project Grand Terrace Specific Plan
Major Street Commerce Way Scenario Opening Year (2024) Plus Phase Two Project Conditions
Minor Street De Berry St Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 36 0 37 x North/South
Through 577 674 0 0 East/West
Right 35 0 0 40
Total 612 710 0 77

Major Street Minor Street Warrant MetCommerce Way De Berry St

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 1
NO

Traffic Volume (VPH) * 1,322 77
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 25 Project Grand Terrace Specific Plan
Major Street Commerce Way Scenario Opening Year (2024) Plus Phase Two Project Conditions
Minor Street De Berry St Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 49 0 80 x North/South
Through 753 863 0 0 East/West
Right 60 0 0 63
Total 813 912 0 143

Major Street Minor Street Warrant MetCommerce Way De Berry St

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 1
YES

Traffic Volume (VPH) * 1,725 143
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 6 Project Grand Terrace Specific Plan
Major Street Commerce way Scenario Cumulative Year Plus Phase One Project Conditions
Minor Street Michigan St Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 30 0 0 234 North/South
Through 0 0 499 549 x East/West
Right 502 0 20 0
Total 532 0 519 783

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 2
YES

Traffic Volume (VPH) * 1,302 532

Major Street Minor Street Warrant MetCommerce way Michigan St
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 6 Project Grand Terrace Specific Plan
Major Street Commerce way Scenario Cumulative Year Plus Phase One Project Conditions
Minor Street Michigan St Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 30 0 0 422 North/South
Through 0 0 656 694 x East/West
Right 166 0 30 0
Total 196 0 686 1,116

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 2
YES

Traffic Volume (VPH) * 1,802 196

Major Street Minor Street Warrant MetCommerce way Michigan St
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 15 Project Grand Terrace Specific Plan
Major Street Main St Scenario Cumulative Year Plus Phase One Project Conditions
Minor Street Titan Way/Sanrive Ave Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 70 10 126 50 North/South
Through 10 10 513 464 x East/West
Right 30 52 50 40
Total 110 72 689 554

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 1
NO

Traffic Volume (VPH) * 1,243 110

Major Street Minor Street Warrant MetMain St Titan Way/Sanrive Ave
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 15 Project Grand Terrace Specific Plan
Major Street Main St Scenario Cumulative Year Plus Phase One Project Conditions
Minor Street Titan Way/Sanrive Ave Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 60 80 112 30 North/South
Through 0 20 299 238 x East/West
Right 10 73 40 140
Total 70 173 451 408

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 1
NO

Traffic Volume (VPH) * 859 173

Major Street Minor Street Warrant MetMain St Titan Way/Sanrive Ave
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Project Gateway Grand Terrace Specific Plan
Major Street Stephens Avenue/I-215 SB Ramps Scenario Cumulative Year Plus Project Phase One
Minor Street W La Cadena Dr Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 60 260 60 50 North/South
Through 140 420 531 122 X East/West
Right 40 70 90 50
Total 240 750 681 222

Major Street Minor Street Warrant Met
Stephens Avenue/I-215 SB Ramps W La Cadena Dr

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 903 750
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Figure 4C-4.  Warrant 3B, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR 

ABOVE 40 MPH ON MAJOR STREET

100*
75*

* Note:   100 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 75 vph applies as the lower

threshold volume for a minor-street approach with one lane.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2014

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 



Project Gateway Grand Terrace Specific Plan
Major Street Stephens Avenue/I-215 SB Ramps Scenario Cumulative Year Plus Project Phase One
Minor Street W La Cadena Dr Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 30 200 120 40 North/South
Through 420 300 415 171 X East/West
Right 10 70 80 40
Total 460 570 615 251

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 866 570

1 1
YES

Number of Approach Lanes

Major Street Minor Street Warrant Met
Stephens Avenue/I-215 SB Ramps W La Cadena Dr
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Figure 4C-4.  Warrant 3B, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR 

ABOVE 40 MPH ON MAJOR STREET

100*
75*

* Note:   100 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 75 vph applies as the lower

threshold volume for a minor-street approach with one lane.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2014

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 



Intersection 19 Project Grand Terrace Specific Plan
Major Street W La Cadena Dr Scenario Cumulative Year Plus Phase One Project Conditions
Minor Street Stephans Ave/ I-215 SB Ramps Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 30 200 120 70 North/South
Through 420 300 415 171 x East/West
Right 10 70 80 40
Total 460 570 615 281

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
YES

Traffic Volume (VPH) * 896 570

Major Street Minor Street Warrant MetW La Cadena Dr Stephans Ave/ I-215 SB Ramps
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 20 Project Grand Terrace Specific Plan
Major Street I-215 NB Off Ramp/Highgrove Pl Scenario Cumulative Year Plus Phase One Project Conditions
Minor Street E La Cadena Dr Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 10 110 200 North/South
Through 70 220 325 0 x East/West
Right 50 0 30 64
Total 120 230 465 264

Major Street Minor Street Warrant MetI-215 NB Off Ramp/Highgrove Pl E La Cadena Dr

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
NO

Traffic Volume (VPH) * 729 230
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 20 Project Grand Terrace Specific Plan
Major Street I-215 NB Off Ramp/Highgrove Pl Scenario Cumulative Year Plus Phase One Project Conditions
Minor Street E La Cadena Dr Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 10 160 140 North/South
Through 270 160 516 0 x East/West
Right 90 0 20 82
Total 360 170 696 222

Major Street Minor Street Warrant MetI-215 NB Off Ramp/Highgrove Pl E La Cadena Dr

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
YES

Traffic Volume (VPH) * 918 360
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 21 Project Grand Terrace Specific Plan
Major Street Center St Scenario Cumulative Year Plus Phase One Project Conditions
Minor Street Highgrove Pl Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 100 10 10 120 North/South
Through 20 10 452 833 x East/West
Right 265 30 134 10
Total 385 50 596 963

Major Street Minor Street Warrant MetCenter St Highgrove Pl

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
YES

Traffic Volume (VPH) * 1,559 385
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 21 Project Grand Terrace Specific Plan
Major Street Center St Scenario Cumulative Year Plus Phase One Project Conditions
Minor Street Highgrove Pl Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 100 10 10 50 North/South
Through 0 110 672 723 x East/West
Right 516 30 62 20
Total 616 150 744 793

Major Street Minor Street Warrant MetCenter St Highgrove Pl

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
YES

Traffic Volume (VPH) * 1,537 616
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 21 Project Grand Terrace Specific Plan
Major Street De Berry St Scenario Cumulative Year Plus Phase One Project Conditions
Minor Street Commerce Way Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 20 0 40 X North/South
Through 489 529 0 0 East/West
Right 60 0 0 30
Total 549 549 0 70

Major Street Minor Street Warrant MetDe Berry St Commerce Way

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 1
NO

Traffic Volume (VPH) * 1,098 70
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 21 Project Grand Terrace Specific Plan
Major Street De Berry St Scenario Cumulative Year Plus Phase One Project Conditions
Minor Street Commerce Way Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 20 0 40 X North/South
Through 636 664 0 0 East/West
Right 80 0 0 60
Total 716 684 0 100

Major Street Minor Street Warrant MetDe Berry St Commerce Way

* Note: Traffic Volume for Major Street is Total Volume of Both Approches.
 Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 1
NO

Traffic Volume (VPH) * 1,400 100
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 6 Project Grand Terrace Specific Plan
Major Street Commerce way Scenario Cumulative Year (2040) Plus Phase Two Project Conditions
Minor Street Michigan St Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 30 0 0 258 North/South
Through 0 0 589 676 x East/West
Right 515 0 20 0
Total 545 0 609 934

Major Street Minor Street Warrant MetCommerce way Michigan St

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 2
YES

Traffic Volume (VPH) * 1,543 545
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012

150*
100*

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 



Intersection 6 Project Grand Terrace Specific Plan
Major Street Commerce way Scenario Cumulative Year (2040) Plus Phase Two Project Conditions
Minor Street Michigan St Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 30 0 0 454 North/South
Through 0 0 855 876 x East/West
Right 199 0 30 0
Total 229 0 885 1,330

Major Street Minor Street Warrant MetCommerce way Michigan St

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 2
YES

Traffic Volume (VPH) * 2,215 229
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 15 Project Grand Terrace Specific Plan
Major Street Main St Scenario Cumulative Year (2040) Plus Phase Two Project Conditions
Minor Street Titan Way/Sanrive Ave Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 70 10 126 50 North/South
Through 10 10 514 470 x East/West
Right 30 52 50 40
Total 110 72 690 560

Major Street Minor Street Warrant MetMain St Titan Way/Sanrive Ave

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 1
NO

Traffic Volume (VPH) * 1,250 110
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 15 Project Grand Terrace Specific Plan
Major Street Main St Scenario Cumulative Year (2040) Plus Phase Two Project Conditions
Minor Street Titan Way/Sanrive Ave Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 60 80 113 30 North/South
Through 0 20 302 248 x East/West
Right 10 76 40 140
Total 70 176 455 418

Major Street Minor Street Warrant MetMain St Titan Way/Sanrive Ave

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 1
NO

Traffic Volume (VPH) * 873 176
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Major Street - Total of Both Approaches - Vehicle Per Hour (VPH)

Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Project Gateway Grand Terrace Specific Plan
Major Street Stephens Avenue/I-215 SB Ramps Scenario Cumulative Year Plus Project Phase Two
Minor Street W La Cadena Dr Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 60 260 60 50 North/South
Through 140 420 550 124 X East/West
Right 40 70 90 50
Total 240 750 700 224

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 924 750

1 1
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Figure 4C-4.  Warrant 3B, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR 

ABOVE 40 MPH ON MAJOR STREET

100*
75*

* Note:   100 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 75 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2014

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 



Project Gateway Grand Terrace Specific Plan
Major Street Stephens Avenue/I-215 SB Ramps Scenario Cumulative Year Plus Project Phase Two
Minor Street W La Cadena Dr Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 30 200 120 70 North/South
Through 420 300 460 177 X East/West
Right 10 70 80 40
Total 460 570 660 287

Major Street Minor Street Warrant Met
Stephens Avenue/I-215 SB Ramps W La Cadena Dr

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 947 570
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Figure 4C-4.  Warrant 3B, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR 

ABOVE 40 MPH ON MAJOR STREET

100*
75*

* Note:   100 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 75 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2014
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Intersection 19 Project Grand Terrace Specific Plan
Major Street W La Cadena Dr Scenario Cumulative Year (2040) Plus Phase Two Project Conditions
Minor Street Stephans Ave/ I-215 SB Ramps Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 30 200 120 70 North/South
Through 420 300 460 177 x East/West
Right 10 70 80 40
Total 460 570 660 287

Major Street Minor Street Warrant MetW La Cadena Dr Stephans Ave/ I-215 SB Ramps

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 1
YES

Traffic Volume (VPH) * 947 570
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 20 Project Grand Terrace Specific Plan
Major Street I-215 NB Off Ramp/Highgrove Pl Scenario Cumulative Year (2040) Plus Phase Two Project Conditions
Minor Street E La Cadena Dr Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 10 122 200 North/South
Through 70 220 323 0 x East/West
Right 50 0 30 69
Total 120 230 475 269

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
NO

Traffic Volume (VPH) * 744 230
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 20 Project Grand Terrace Specific Plan
Major Street I-215 NB Off Ramp/Highgrove Pl Scenario Cumulative Year (2040) Plus Phase Two Project Conditions
Minor Street E La Cadena Dr Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 10 178 140 North/South
Through 270 160 526 0 x East/West
Right 90 0 20 87
Total 360 170 724 227

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
YES

Traffic Volume (VPH) * 951 360

Major Street Minor Street Warrant MetI-215 NB Off Ramp/Highgrove Pl E La Cadena Dr

0
100
200
300
400
500
600
700
800

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

M
in

or
 S

tr
ee

t H
ig

he
r V

ol
um

e 
Ap

pr
oa

ch
 -

VP
H

Major Street - Total of Both Approaches - Vehicle Per Hour (VPH)

Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 21 Project Grand Terrace Specific Plan
Major Street Center St Scenario Cumulative Year (2040) Plus Phase Two Project Conditions
Minor Street Highgrove Pl Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 100 10 10 120 North/South
Through 20 10 457 855 x East/West
Right 263 30 139 10
Total 383 50 606 985

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
YES

Traffic Volume (VPH) * 1,591 383
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 21 Project Grand Terrace Specific Plan
Major Street Center St Scenario Cumulative Year (2040) Plus Phase Two Project Conditions
Minor Street Highgrove Pl Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 100 10 10 50 North/South
Through 0 110 680 776 x East/West
Right 526 30 67 20
Total 626 150 757 846

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
YES

Traffic Volume (VPH) * 1,603 626
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Major Street - Total of Both Approaches - Vehicle Per Hour (VPH)

Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 21 Project Grand Terrace Specific Plan
Major Street Commerce Way Scenario Cumulative Year (2040) Plus Phase Two Project Conditions
Minor Street De Berry St Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 46 0 67 X North/South
Through 560 631 0 0 East/West
Right 85 0 0 50
Total 645 677 0 117

Major Street Minor Street Warrant MetCommerce Way De Berry St

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 1
NO

Traffic Volume (VPH) * 1,322 117
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 21 Project Grand Terrace Specific Plan
Major Street Commerce Way Scenario Cumulative Year (2040) Plus Phase Two Project Conditions
Minor Street De Berry St Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 0 59 0 110 X North/South
Through 792 807 0 0 East/West
Right 130 0 0 103
Total 922 866 0 213

Major Street Minor Street Warrant MetCommerce Way De Berry St

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 2 1
YES

Traffic Volume (VPH) * 1,788 213
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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C I R C U L A T I O N  E L E M E N T

SOURCE:  CITY OF RIVERSIDE

SPECIAL BOULEVARD

SCENIC BOULEVARD

66 FT COLLECTOR     2 LANES

88 FT ARTERIAL          4 LANES
80 FT COLLECTOR     2 LANES

110 FT ARTERIAL        4 LANES

144 FT ARTERIAL        8 LANES
120 FT ARTERIAL        6 LANES

100 FT ARTERIAL        4 LANES

REQUIRES SPECIAL LANDSCAPING, 
ADDITIONAL RIGHT-OF-WAY MAY BE REQUIRED.

TWO-LANE DIVIDED ROADWAY OF
VARIABLE GEOMETRIC DESIGN

NOTE:

OVERLOOK PARKWAY SHALL BE A  2-LANE,
110-FOOT ARTERIAL WITH A WIDE MEDIAN PARKWAY. 
THE ALIGNMENT OF OVERLOOK PARKWAY WESTERLY
OF WASHINGTON IS NOT YET DETERMINED PENDING 
PREPARATION OF SPECIFIC PLAN LEVEL STUDY.
COLUMBIA AVENUE IS SHOWN BY HUNTER BUSINESS 
PARK SPECIFIC PLAN AS A 134-FOOT ARTERIAL. 
ACTUAL STREET WIDTH, DUE TO RAILROAD 
OVERCROSSING , WILL BE DETERMINED BY 
PUBLIC WORKS. 

MAGNOLIA AVENUE SHALL BE A SPECIAL BLVD, WITH 
4 LANES EASTERLY OF HARRISON STREET.

THESE STREETS SHALL BE 66-FOOT LOCAL 
ROADWAYS SERVING AS ALTERNATE ROUTES.

FOR INFORMATION ON PARKWAYS SEE
LAND USE ELEMENT.
PARKWAYS

SPECIAL BOULEVARD
VARIABLE WIDTHS AND DESIGN,  CONTACT PUBLIC WORKS 
FOR DETAIL. SEE OBJECTIVE CCM-3 AND POLICIES CCM-3.1 
THROUGH CCM-3.5.

66 FT LOCAL               2 LANES k

LOCAL STREETS ARE NOT SHOWN ON THIS
PLAN EXCEPT WHERE NEEDED FOR CLARITY. 

THE STREETS IN  SYCAMORE CANYON
BUSINESS PARK SPECIFIC PLAN VARY IN SIZE.
SEE THE SPECIFIC PLAN FOR DETAILS.

!(4

!(3

!(2

!(1

k

RIVERSIDE PROPOSED SPHERE 
OF INFLUENCE

RIVERSIDE CITY BOUNDARY
CORRIDOR OPTIONS SUBJECT TO SPECIAL STUDY.
CETAP CORRIDOR AREA

!(5

The City of Riverside makes no warranty as to the 
accuracy or content of the data shown on this map.
This map shall not be reproduced or distributed.
Copyright 2006, City of Riverside, California.
City of Riverside data current to 12-15-06. 
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ROUTES & SCHEDULES 83omnitrans.org   1.800.966.6428

305 SAN BERNARDINO - WATERMAN - 
GRAND TERRACE

FREQUENCY

M-F SAT SUN

60 60 60

Mini-Buses, Mega Service 
Omnitrans mini-buses will serve 

Routes 305, 312 and 319. 

Omnitrans mini-buses have some of the same amenities as our large buses, 

and can carry 12 passengers, 2 mobility devices and 2 bicycles. 



omnitrans.org   1.800.966.642884 ROUTES & SCHEDULES

ROUTE 305: MONDAY - FRIDAY
SBTC*

Waterman &

Wier

Barton &

Townsquare

Barton &

Townsquare

Waterman &

Barton
SBTC*

SOUTHBOUND NORTHBOUND
5:40 5:54 6:06 6:10 6:22 6:36

6:40 6:54 7:06 7:10 7:22 7:36

7:40 7:54 8:06 8:10 8:22 8:36

8:40 8:54 9:06 9:10 9:22 9:36

9:40 9:54 10:06 10:10 10:22 10:36

10:40 10:54 11:06 11:10 11:22 11:36

11:40 11:54 12:06 12:10 12:22 12:36
12:40 12:54 1:06 1:10 1:22 1:36
1:40 1:54 2:06 2:10 2:22 2:36
2:40 2:54 3:06 3:10 3:22 3:36
3:40 3:54 4:06 4:10 4:22 4:36
4:40 4:54 5:06 5:10 5:22 5:36
5:40 5:54 6:06 6:10 6:22 6:36
6:40 6:54 7:06 7:10 7:22 7:36
7:40 7:54 8:06 8:10 8:22 8:36
8:40 8:54 9:06 9:10 9:22 9:36
9:40 9:54 10:06

SOUTHBOUND NORTHBOUND
6:55 7:09 7:21 7:24 7:36 7:50

7:55 8:09 8:21 8:24 8:36 8:50

8:55 9:09 9:21 9:24 9:36 9:50

9:55 10:09 10:21 10:24 10:36 10:50

10:55 11:09 11:21 11:24 11:36 11:50

11:55 12:09 12:21 12:24 12:36 12:50
12:55 1:09 1:21 1:24 1:36 1:50
1:55 2:09 2:21 2:24 2:36 2:50
2:55 3:09 3:21 3:24 3:36 3:50
3:55 4:09 4:21 4:24 4:36 4:50
4:55 5:09 5:21 5:24 5:36 5:50
5:55 6:09 6:21 6:24 6:36 6:50
6:55 7:09 7:21 7:24 7:36 7:50
7:55 8:09 8:21

SOUTHBOUND NORTHBOUND
6:55 7:09 7:21 7:24 7:36 7:50

7:55 8:09 8:21 8:24 8:36 8:50

8:55 9:09 9:21 9:24 9:36 9:50

9:55 10:09 10:21 10:24 10:36 10:50

10:55 11:09 11:21 11:24 11:36 11:50

11:55 12:09 12:21 12:24 12:36 12:50
12:55 1:09 1:21 1:24 1:36 1:50
1:55 2:09 2:21 2:24 2:36 2:50
2:55 3:09 3:21 3:24 3:36 3:50
3:55 4:09 4:21 4:24 4:36 4:50
4:55 5:09 5:21 5:24 5:36 5:50
5:55 6:09 6:21 6:24 6:36 6:50

SBTC* is the San Bernardino Transit Center

ROUTE 305: SATURDAY

ROUTE 305: SUNDAY



Direction: East to Downtown Riverside

36 stops
VIEW LINE SCHEDULE

14 bus Time Schedule
East to Downtown Riverside Route Timetable:

Sunday 5:46 PM

Monday 5:45 PM

Tuesday 5:45 PM

Wednesday 5:45 PM

Thursday 5:45 PM

Friday 5:45 PM

Saturday 5:46 PM

14 bus Info
Direction: East to Downtown Riverside
Stops: 36
Trip Duration: 29 min
Line Summary:

The 14 bus line (Galleria-Loma Linda VA) has 4 routes. For regular weekdays, their operation hours are:
(1) East to Downtown Riverside: 5:45 PM (2) East to Loma Linda: 9:35 AM - 2:35 PM (3) East to Loma Linda VA Hospital:
6:40 AM - 4:35 PM (4) West to Galleria at Tyler: 7:10 AM - 5:08 PM
Use the Moovit App to �nd the closest 14 bus station near you and �nd out when is the next 14 bus arriving.

Galleria-Loma Linda VA View In Website Mode14

Galleria @ Tyler

Indiana FS Tyler10276 Indiana Av, Riverside

Indiana FS Saratoga10092 Indiana Av, Riverside

Indiana FS Harrison9880 Indiana Av, Riverside

Indiana Ns Meyers9738 Indiana Av, Riverside

Indiana FS Van Buren9450 Indiana Av, Riverside

Indiana FS Gibson9279 Indiana Av, Riverside

Indiana Ns Jackson9108 Indiana Av, Riverside

Indiana Ns Arrowhead8970 Indiana Av, Riverside

Indiana FS Amber8846 Indiana Av, Riverside

Indiana Ns MonroeCantal Lane, Riverside

Indiana FS Bernard8568 Indiana Av, Riverside

Indiana FS Doyle3393 Doyle St, Riverside

Indiana Ns Adams8330 Indiana Av, Riverside

Indiana Ns Motor Circle
South8215 Indiana Av, Riverside

Indiana Ns Motor Circle
North8099 Indiana Av, Riverside

Indiana Ns Detroit7973 Indiana Ave, Riverside

Indiana FS Jefferson7888 Indiana Av, Riverside

Indiana FS Winstrom7628 Indiana Ave, Riverside

Indiana Ns Madison7570 Indiana Av, Riverside

14 bus time schedule & line map

https://moovitapp.com/greater_los_angeles___santa_barbara__ca-302/lines/14/688945/5430582/en?ref=2&poiType=line&customerId=4908&utm_source=line_pdf&utm_medium=organic&utm_term=Galleria-Loma%20Linda%20VA
https://moovitapp.com/index/en/public_transit-line-Galleria_Loma_Linda_VA-Greater_Los_Angeles___Santa_Barbara__CA-302-1109479-688945-0?utm_source=line_pdf&utm_medium=organic&utm_term=Galleria-Loma%20Linda%20VA


Indiana FS Home Depot7286 Indiana Av, Riverside

Indiana FS
Washington3385 Washington St, Riverside

Brockton FS Indiana6891 Indiana Av, Riverside

Brockton Ns Nixon (Riverside
Medical)7110 Brockton Av, Riverside

Brockton FS Tibbetts6944 Brockton Av, Riverside

Brockton FS Nelson6786 Brockton Av, Riverside

Magnolia Ns
Sunnyside6512 Magnolia Av, Riverside

Magnolia FS
Elizabeth6084 Magnolia Av, Riverside

Jurupa Ns Brockton4055 Jurupa Ave, Riverside

Brockton FS Garden
Home5776 Brockton Av, Riverside

Brockton FS Bandini4093 Bandini Av, Riverside

Brockton FS Ramona4910 Brockton Av, Riverside

Brockton FS Terracina4095 Terracina Dr, Riverside

Brockton FS
Tequesquite4550 Brockton Av, Riverside

Brockton FS 14th4410 Brockton Ave, Riverside

University FS
Brockton4050 University Av, Riverside

https://moovitapp.com/greater_los_angeles___santa_barbara__ca-302/lines/14/688945/5430582/en?ref=2&poiType=line&customerId=4908&utm_source=line_pdf&utm_medium=organic&utm_term=Galleria-Loma%20Linda%20VA


Direction: East to Loma Linda

65 stops
VIEW LINE SCHEDULE

14 bus Time Schedule
East to Loma Linda Route Timetable:

Sunday 1:31 PM

Monday 9:35 AM - 2:35 PM

Tuesday 9:35 AM - 2:35 PM

Wednesday 9:35 AM - 2:35 PM

Thursday 9:35 AM - 2:35 PM

Friday 9:35 AM - 2:35 PM

Saturday 1:31 PM

14 bus Info
Direction: East to Loma Linda
Stops: 65
Trip Duration: 81 min
Line Summary:

Galleria @ Tyler

Indiana FS Tyler10276 Indiana Av, Riverside

Indiana FS Saratoga10092 Indiana Av, Riverside

Indiana FS Harrison9880 Indiana Av, Riverside

Indiana Ns Meyers9738 Indiana Av, Riverside

Indiana FS Van Buren9450 Indiana Av, Riverside

Indiana FS Gibson9279 Indiana Av, Riverside

Indiana Ns Jackson9108 Indiana Av, Riverside

Indiana Ns Arrowhead8970 Indiana Av, Riverside

Indiana FS Amber8846 Indiana Av, Riverside

Indiana Ns MonroeCantal Lane, Riverside

Indiana FS Bernard8568 Indiana Av, Riverside

Indiana FS Doyle3393 Doyle St, Riverside

Indiana Ns Adams8330 Indiana Av, Riverside

Indiana Ns Motor Circle
South8215 Indiana Av, Riverside

Indiana Ns Motor Circle
North8099 Indiana Av, Riverside

Indiana Ns Detroit7973 Indiana Ave, Riverside

Indiana FS Jefferson7888 Indiana Av, Riverside

Indiana FS Winstrom7628 Indiana Ave, Riverside

Indiana Ns Madison7570 Indiana Av, Riverside

Indiana FS Home Depot7286 Indiana Av, Riverside

Indiana FS
Washington3385 Washington St, Riverside

Brockton FS Indiana6891 Indiana Av, Riverside

Brockton Ns Nixon (Riverside
Medical)7110 Brockton Av, Riverside

Brockton FS Tibbetts6944 Brockton Av, Riverside

Brockton FS Nelson6786 Brockton Av, Riverside

Magnolia Ns

https://moovitapp.com/greater_los_angeles___santa_barbara__ca-302/lines/14/688945/5430574/en?ref=2&poiType=line&customerId=4908&utm_source=line_pdf&utm_medium=organic&utm_term=Galleria-Loma%20Linda%20VA
https://moovitapp.com/greater_los_angeles___santa_barbara__ca-302/lines/14/688945/5430574/en?ref=2&poiType=line&customerId=4908&utm_source=line_pdf&utm_medium=organic&utm_term=Galleria-Loma%20Linda%20VA


Sunnyside6512 Magnolia Av, Riverside

Magnolia FS
Elizabeth6084 Magnolia Av, Riverside

Jurupa Ns Brockton4055 Jurupa Ave, Riverside

Brockton FS Garden
Home5776 Brockton Av, Riverside

Brockton FS Bandini4093 Bandini Av, Riverside

Brockton FS Ramona4910 Brockton Av, Riverside

Brockton FS Terracina4095 Terracina Dr, Riverside

Brockton FS
Tequesquite4550 Brockton Av, Riverside

Brockton FS 14th4410 Brockton Ave, Riverside

University FS
Brockton4050 University Av, Riverside

University FS
Market3750 University Ave, Riverside

University Ns
Lemon3502 University Ave, Riverside

University Ns Park2908 University Av, Riverside

University Ns Victoria2730 University Av, Riverside

University FS
Eucalyptus2242 University Ave, Riverside

University FS Kansas2093 University Av, Riverside

University FS Ottawa1886 University Av, Riverside

University Ns
Chicago1744 University Av, Riverside

University FS
Cranford1490 University Av, Riverside

Iowa FS University3770 Iowa Av, Riverside

Iowa Ns Linden ( University Village
Tower)University Village, Riverside

Iowa FS Blaine3250 Iowa Av, Riverside

Iowa FS
Massachusetts1301 Massachusetts Ave, Riverside

Iowa Ns Spruce

Iowa at Goodwill Center2000 Iowa Av, Riverside

Iowa FS Marlborough1450 Iowa Av, Riverside

Iowa FS Columbia1299 Columbia Av, Riverside



Iowa Ns Palmyrita1020 Iowa Av, Riverside

Iowa Ns Villa450 Iowa Av, Highgrove

Center FS Iowa1270 Center St, Highgrove

Center Ns Paci�c1158 Center St, Highgrove

Center FS Transit992 Center St, Highgrove

Center FS RR Track859 Center St, Highgrove

Center Ns Gar�eld697 Center St, Highgrove

Center Ns Michigan588 Center St, Highgrove

Center Ns Mt
Vernon319 Whipporwill Dr, Highgrove

Barton at Campus24736 Daisy Ave, Loma Linda

Barton FS
Anderson24914 Barton Rd, Loma Linda

Loma Linda VA
HospitalBenton Street, Loma Linda



Direction: East to Loma Linda VA Hospital

65 stops
VIEW LINE SCHEDULE

14 bus Time Schedule
East to Loma Linda VA Hospital Route Timetable:

Sunday 7:58 AM - 4:43 PM

Monday 6:40 AM - 4:35 PM

Tuesday 6:40 AM - 4:35 PM

Wednesday 6:40 AM - 4:35 PM

Thursday 6:40 AM - 4:35 PM

Friday 6:40 AM - 4:35 PM

Saturday 7:58 AM - 4:43 PM

14 bus Info
Direction: East to Loma Linda VA Hospital
Stops: 65
Trip Duration: 78 min
Line Summary:

Galleria @ Tyler

Indiana FS Tyler10276 Indiana Av, Riverside

Indiana FS Saratoga10092 Indiana Av, Riverside

Indiana FS Harrison9880 Indiana Av, Riverside

Indiana Ns Meyers9738 Indiana Av, Riverside

Indiana FS Van Buren9450 Indiana Av, Riverside

Indiana FS Gibson9279 Indiana Av, Riverside

Indiana Ns Jackson9108 Indiana Av, Riverside

Indiana Ns Arrowhead8970 Indiana Av, Riverside

Indiana FS Amber8846 Indiana Av, Riverside

Indiana Ns MonroeCantal Lane, Riverside

Indiana FS Bernard8568 Indiana Av, Riverside

Indiana FS Doyle3393 Doyle St, Riverside

Indiana Ns Adams8330 Indiana Av, Riverside

Indiana Ns Motor Circle
South8215 Indiana Av, Riverside

Indiana Ns Motor Circle
North8099 Indiana Av, Riverside

Indiana Ns Detroit7973 Indiana Ave, Riverside

Indiana FS Jefferson7888 Indiana Av, Riverside

Indiana FS Winstrom7628 Indiana Ave, Riverside

Indiana Ns Madison7570 Indiana Av, Riverside

Indiana FS Home Depot7286 Indiana Av, Riverside

Indiana FS
Washington3385 Washington St, Riverside

Brockton FS Indiana6891 Indiana Av, Riverside

Brockton Ns Nixon (Riverside
Medical)7110 Brockton Av, Riverside

Brockton FS Tibbetts6944 Brockton Av, Riverside

Brockton FS Nelson6786 Brockton Av, Riverside

Magnolia Ns

https://moovitapp.com/greater_los_angeles___santa_barbara__ca-302/lines/14/688945/5653998/en?ref=2&poiType=line&customerId=4908&utm_source=line_pdf&utm_medium=organic&utm_term=Galleria-Loma%20Linda%20VA
https://moovitapp.com/greater_los_angeles___santa_barbara__ca-302/lines/14/688945/5653998/en?ref=2&poiType=line&customerId=4908&utm_source=line_pdf&utm_medium=organic&utm_term=Galleria-Loma%20Linda%20VA


Sunnyside6512 Magnolia Av, Riverside

Magnolia FS
Elizabeth6084 Magnolia Av, Riverside

Jurupa Ns Brockton4055 Jurupa Ave, Riverside

Brockton FS Garden
Home5776 Brockton Av, Riverside

Brockton FS Bandini4093 Bandini Av, Riverside

Brockton FS Ramona4910 Brockton Av, Riverside

Brockton FS Terracina4095 Terracina Dr, Riverside

Brockton FS
Tequesquite4550 Brockton Av, Riverside

Brockton FS 14th4410 Brockton Ave, Riverside

University FS
Brockton4050 University Av, Riverside

University FS
Market3750 University Ave, Riverside

University Ns
Lemon3502 University Ave, Riverside

University Ns Park2908 University Av, Riverside

University Ns Victoria2730 University Av, Riverside

University FS
Eucalyptus2242 University Ave, Riverside

University FS Kansas2093 University Av, Riverside

University FS Ottawa1886 University Av, Riverside

University Ns
Chicago1744 University Av, Riverside

University FS
Cranford1490 University Av, Riverside

Iowa FS University3770 Iowa Av, Riverside

Iowa Ns Linden ( University Village
Tower)University Village, Riverside

Iowa FS Blaine3250 Iowa Av, Riverside

Iowa FS
Massachusetts1301 Massachusetts Ave, Riverside

Iowa Ns Spruce

Iowa at Goodwill Center2000 Iowa Av, Riverside

Iowa FS Marlborough1450 Iowa Av, Riverside

Iowa FS Columbia1299 Columbia Av, Riverside



Iowa Ns Palmyrita1020 Iowa Av, Riverside

Iowa Ns Villa450 Iowa Av, Highgrove

Center FS Iowa1270 Center St, Highgrove

Center Ns Paci�c1158 Center St, Highgrove

Center FS Transit992 Center St, Highgrove

Center FS RR Track859 Center St, Highgrove

Center Ns Gar�eld697 Center St, Highgrove

Center Ns Michigan588 Center St, Highgrove

Center Ns Mt
Vernon319 Whipporwill Dr, Highgrove

Barton at Campus24736 Daisy Ave, Loma Linda

Barton FS
Anderson24914 Barton Rd, Loma Linda

Loma Linda VA
HospitalBenton Street, Loma Linda



Direction: West to Galleria at Tyler

62 stops
VIEW LINE SCHEDULE

14 bus Time Schedule
West to Galleria at Tyler Route Timetable:

Sunday 8:41 AM - 5:11 PM

Monday 7:10 AM - 5:08 PM

Tuesday 7:10 AM - 5:08 PM

Wednesday 7:10 AM - 5:08 PM

Thursday 7:10 AM - 5:08 PM

Friday 7:10 AM - 5:08 PM

Saturday 8:41 AM - 5:11 PM

14 bus Info
Direction: West to Galleria at Tyler
Stops: 62
Trip Duration: 83 min
Line Summary:

Loma Linda VA
HospitalBenton Street, Loma Linda

Barton FS Anderson

Center FS Mt Vernon299 Chickadee Cir, Highgrove

Center FS Michigan505 Center St, Highgrove

Center FS Walker629 Center St, Highgrove

Center at Sunkist Co-Op859 Center St, Highgrove

Center Ns Transit993 Center St, Highgrove

Center FS Highland1112 Center St, Highgrove

Iowa FS Center365 Iowa Av, Highgrove

Iowa Ns Villa445 Iowa Av, Highgrove

Iowa FS Palmyrita1005 Iowa Av, Riverside

Iowa FS Columbia1200 Iowa Av, Riverside

Iowa FS Marlborough1663 Iowa Av, Riverside

Iowa at Child Support
Services2001 Iowa Av, Riverside

Iowa FS Spruce1306 Wheaton Wy, Riverside

Iowa Ns
Massachusetts1301 Massachusetts Ave, Riverside

Iowa FS Blaine (Stop N Go
Store)3393 Iowa Av, Riverside

Iowa FS Linden3511 Iowa Av, Riverside

Iowa FS University Village3735 Iowa Av, Riverside

University FS
Cranford1521 University Av, Riverside

University FS
Chicago1705 University Av, Riverside

University Ns Ottawa1889 University Av, Riverside

University FS Kansas2147 University Av, Riverside

University FS
Eucalyptus2337 University Av, Riverside

University Ns Victoria2683 University Av, Riverside

https://moovitapp.com/greater_los_angeles___santa_barbara__ca-302/lines/14/688945/3830900/en?ref=2&poiType=line&customerId=4908&utm_source=line_pdf&utm_medium=organic&utm_term=Galleria-Loma%20Linda%20VA
https://moovitapp.com/greater_los_angeles___santa_barbara__ca-302/lines/14/688945/3830900/en?ref=2&poiType=line&customerId=4908&utm_source=line_pdf&utm_medium=organic&utm_term=Galleria-Loma%20Linda%20VA


University FS Park2945 University Av, Riverside

University Ns Market3741 University Av, Riverside

Brockton FS
University3807 Brockton Av, Riverside

Brockton FS Tenth4009 Brockton Av, Riverside

Brockton FS 14th4415 Brockton Ave, Riverside

Brockton Ns
Tequesquite4577 Brockton Ave, Riverside

Brockton FS
Terracina4111 Homewood Ct, Riverside

Brockton FS Ramona4925 Brockton Av, Riverside

Brockton FS Highland5111 Brockton Av, Riverside

Brockton FS Bandini5415 Brockton Av, Riverside

Brockton Ns Garden
Home5775 Brockton Av, Riverside

Jurupa FS Brockton4056 Jurupa Av, Riverside

Jurupa Ns Magnolia3860 Jurupa Av, Riverside

Magnolia FS Jurupa6043 Magnolia Av, Riverside

Magnolia FS Beatty6491 Magnolia Av, Riverside

Brockton Ns Nelson6723 Brockton Ave, Riverside

Brockton Ns Tibbetts6949 Brockton Av, Riverside

Brockton FS Nixon (Riverside
Medical)7135 Brockton Av, Riverside

Indiana FS Brockton7197 Brockton Ave, Riverside

Indiana FS Washington7111 Indiana Av, Riverside

Indiana Opp Home
Depot7315 Indiana Av, Riverside

Indiana FS Madison7525 Indiana Av, Riverside

Indiana Ns Verde7664 Indiana Ave, Riverside

Indiana Ns Jefferson7877 Indiana Av, Riverside

Indiana FS Susan8043 Indiana Av, Riverside

Indiana FS Adams8315 Indiana Av, Riverside

Indiana Opp Bernard8605 Indiana Av, Riverside

Indiana Ns Monroe8695 Indiana Av, Riverside

Indiana Opp Amber8859 Indiana Av, Riverside

Indiana FS Arrowhead8969 Indiana Av, Riverside



Indiana Ns Jackson9089 Indiana Av, Riverside

Indiana FS Donald3418 Donald Ave, Riverside

Indiana Opp. Gibson9305 Indiana Av, Riverside

Indiana FS Myers3410 Myers St, Riverside

Indiana FS HarrisonHarrison Street, Riverside

Indiana Ns Tyler

Galleria @ Tyler



14 bus time schedules and route maps are available in an o�ine PDF at
moovitapp.com. Use the Moovit App to see live bus times, train schedule or
subway schedule, and step-by-step directions for all public transit in Los
Angeles.

© 2022 Moovit - All Rights Reserved

Check Live Arrival Times

About Moovit MaaS Solutions Supported Countries 
Mooviter Community
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https://moovitapp.com/index/api/onelink/3986059930?pid=Web_SEO_Lines-PDF&c=Footer_Button&is_retargeting=true&af_inactivity_window=30&af_click_lookback=7d&af_reengagement_window=7d&GACP=v%3D1%26t%3Devent%26tid%3DUA-36954272-1%26cid%3DGACP_PARAM_CLIENT_ID%26ec%3Doffline%26ea%3Dinstall%26el%3DGACP_PARAM_USER_AGENT%26cd7%3Den%26cd8%3DSEO%26cd11%3DSEO%2520landing%2520pages%26cd22%3DLines%26cd30%3DGACP_PARAM_CLIENT_ID%26cd1%3DUSA%26cd2%3DGreater_Los_Angeles___Santa_Barbara__CA
https://moovit.com/about-us/?utm_source=line_pdf&utm_medium=organic&utm_term=Galleria-Loma%20Linda%20VA
https://moovit.com/maas-solutions/?utm_source=line_pdf&utm_medium=organic&utm_term=Galleria-Loma%20Linda%20VA
https://moovitapp.com/index/en/public_transit-countries?utm_source=line_pdf&utm_medium=organic&utm_term=Galleria-Loma%20Linda%20VA
https://editor.moovitapp.com/web/community?campaign=line_pdf&utm_source=line_pdf&utm_medium=organic&utm_term=Galleria-Loma%20Linda%20VA&lang=en


 
Grand Terrance Specific Plan Transportation Impact Study 

August 2022  
  

 

APPENDIX H: FEHR & PEERS MXD+ TOOL PHASE TWO 
INTERNALIZATION INFORMATION 
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APPENDIX I: CONCEPTUAL DESIGNS 

 



RELOCATE EXG SIGNAL
POLE TO NEW ISLAND

CONSTRUCT NEW MEDIAN ISLAND

ADD ADDITIONAL LT POCKET

INSTALL LANE
LINE EXTENSIONS
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1:80

CONCEPTUAL - NOT FOR CONSTRUCTION. ADDITIONAL
DETAILED ANALYSIS AND ENGINEERING DESIGN REQUIRED.

Grand Terrace Specific Plan
S. La Cadena Dr / Barton Road

Full Build-out Improvements

Appendix I - Intersection 1

Barton Road
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CONCEPTUAL - NOT FOR CONSTRUCTION. ADDITIONAL
DETAILED ANALYSIS AND ENGINEERING DESIGN REQUIRED.

Grand Terrace Specific Plan
Iowa Ave / Main St

Opening Year Improvements

Appendix I - Intersection 13 Option 1
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CONCEPTUAL - NOT FOR CONSTRUCTION. ADDITIONAL
DETAILED ANALYSIS AND ENGINEERING DESIGN REQUIRED.

Grand Terrace Specific Plan
Iowa Ave / W Main St

Opening Year Improvements

Appendix I - Intersection 13 Option 2
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AutoCAD SHX Text
RECONSTRUCT CURB RAMP

AutoCAD SHX Text
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AutoCAD SHX Text
RECONSTRUCT CURB RAMP

AutoCAD SHX Text
MAINTAIN TWLTL PAINTED MEDIAN
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CADD FILE:

AutoCAD SHX Text
N



ADD SHARED THRU/RIGHT
LANE ADJACENT TO
EXISTING THRU LANE

CONVERT STOP CONTROL TO SIGNAL

RESTRIPE WEST LEG TO BE TWO
WB RECEIVING LANES, 2 EBL
ONLY LANES, ONE EB THRU LANE

10'
10'

10'

15'

10' 10'

10'10'10'10'

12
'1

1'
10

'1
0'

TAYLOR ST PLANNED TO BE A FOUR
LANE FACILITY. REQUIRES
RECONSTRUCTION OF EXISTING
SIDEWALK/DIRECTIONAL RAMPS AND
RELOCATION OF TELEPHONE POLES

MAINTAIN EXISTING
TRUCK PARKING

REMOVE EXISTING UNMARKED
BIKE LANE

1:80

CONCEPTUAL - NOT FOR CONSTRUCTION. ADDITIONAL
DETAILED ANALYSIS AND ENGINEERING DESIGN REQUIRED.

Grand Terrace Specific Plan
Taylor St /W Main St

Opening Year Improvements

Appendix I - Intersection 14
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CONVERT TO ONE
SHARED THRU/RT
LANE AND ONE LT
LANE
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CONCEPTUAL - NOT FOR CONSTRUCTION. ADDITIONAL
DETAILED ANALYSIS AND ENGINEERING DESIGN REQUIRED.

Grand Terrace Specific Plan
W Center St / Stephens Ave

Full Build-out Improvements

Appendix I - Intersection 18
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W
 La

 C
ad

en
a D

r
I-2

15

St
ep

he
ns

 A
ve

AutoCAD SHX Text
CADD FILE:

AutoCAD SHX Text
N



CONVERT TO ONE
SHARED THRU/RT LANE
AND ONE LT LANE

CONVERT STOP CONTROL TO SIGNAL

1:50

CONCEPTUAL - NOT FOR CONSTRUCTION. ADDITIONAL
DETAILED ANALYSIS AND ENGINEERING DESIGN REQUIRED.

Grand Terrace Specific Plan
W La Cadena Dr / Stephens Ave

Full Build-out Improvements

Appendix I - Intersection 19
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RESTRIPE ALL 4 LANES TO BE 10',
WITH LT LANE, TWO THRU
LANES, AND RT ONLY LANEREMOVE EXISTING MEDIAN,

ADD SECOND LT ONLY LANE
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ADD SECOND LT ONLY LANE,
SHIFTING THE THRU LANES
TOWARDS THE CURB LINE

1:80

CONCEPTUAL - NOT FOR CONSTRUCTION. ADDITIONAL
DETAILED ANALYSIS AND ENGINEERING DESIGN REQUIRED.

Grand Terrace Specific Plan
Iowa Ave / Center St

Full Build-out Improvements

Appendix I - Intersection 22
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