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EXECUTIVE SUMMARY 
This report presents the results of the Transportation Impact Analysis (TIA) conducted for the proposed 
Palmdale TOD Overlay Zone Land Use Framework Plan, Transportation Report, and Urban Design, Street 
and Streetscape Standards Report (the Project) for the City of Palmdale. 

PROJECT DESCRIPTION AND ANALYSIS PARAMETERS 
The TOD Overlay Zone (the Study Area) is located in the City of Palmdale, in Los Angeles County, California. 
Figure 1 shows the TOD Overlay Zone Study Area’s boundaries, as well as the adjoining (and partially 
overlapping) Avenue Q Feasibility Study area. 

The proposed TOD Overlay Zone Land Use Framework Plan will serve as the primary land use regulatory 
document to guide development of the Study Area. The Plan provides policy direction and identifies General 
Plan, Zoning Ordinance, Palmdale Transit Village Specific Plan (PTVSP) and Palmdale Trade and Commerce 
Center Specific Plan (PTCCSP) amendments needed to carry out the TOD Overlay Zone vision. The Land Use 
Framework Plan will work together with the proposed TOD Overlay Zone Transportation Report (which 
provides a multimodal access, circulation and connectivity analysis) and the proposed Urban Design, Street 
and Streetscape Standards Report to guide public improvements and private development in the Study Area. 

The Land Use Plan Framework would allow up to approximately 4,426 net new homes, including 371 single 
family, 292 townhome/duplex, and 3,763 multifamily units. It will also allow up to approximately 9,027,000 
net new square feet of non-residential uses in the Study Area, including retail, office, industrial, and research 
and development uses. The project also includes 454 acres of open space. Land use assumptions used in 
projecting future development and detailed breakdown of future development by type under the Land Use 
Framework Plan are provided in Table 1. 

The purpose of this analysis is to identify the transportation impacts of potential future development within 
the study area. Future development proposals within the study area would be subject to City review for 
consistency with the TOD Overlay Zone Land Use Framework Plan, General Plan, Zoning Ordinance, 
Palmdale Transit Village Specific Plan (PTVSP) and Palmdale Trade and Commerce Center Specific Plan 
(PTCCSP), and additional analysis may be required. 

The project’s impacts on the study area roadway facilities were determined by measuring the effect project 
traffic would have on motor vehicle traffic delays at 10 intersections in the vicinity of the study area during 
the morning (7:00 to 9:00 a.m.) and evening (4:00 to 6:00 p.m.) peak periods. Conditions were evaluated 
under Existing and Cumulative conditions without and with the project. Operations of study area 
intersections were evaluated and lane configuration and traffic control recommendations were developed. 
Selected intersections from Los Angeles County Metro’s designated Congestion Management Program 
intersections were also evaluated. 
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Table 1: Anticipated Growth Under the TOD Overlay Zone Land Use Framework Plan 

Net New Homes / Net New 
Nonresidential Space1 

Residential   

Single Family Detached (units) 371 

Townhome/Duplex (units)  292 

Multifamily (units)  3,763 

Residential Subtotal (units) 4,426 

Non-Residential   

Mixed Use Retail (sf)2 1,928,000 

Mixed Use Office (sf)2 3,235,000 

General Commercial/Retail (sf)2 853,000 

General Office (sf)2 27,000 

R&D (sf)2 721,000 

Industrial (sf)2 2,281,000 

Public Facility (sf)2 -18,000 

Non-residential Subtotal (sf)2 9,027,000 

Open Space   

Open Space (acres)3 454 

Note:  

1. “Net New Homes” = total new residential units - existing residential units removed.  
"Net New Nonresidential Space" = total new nonresidential space - existing nonresidential space removed. 

2. All numbers rounded to the nearest 1,000. “sf” = square feet of nonresidential built space. 

3. Includes proposed "Open Space and Recreation" and "Potential Future Open Space and Recreation". 
Source: Dyett and Bhatia 2016. 

FINDINGS 
To the greatest extent possible, the project was designed to be "self mitigating”. The TOD Overlay Zone 
project plans therefore include roadway improvements to accommodate buildout of the project. These 
include making changes to the study area roadway network to prioritize and better facilitate the movement of 
different modes relative to the adjacent proposed land uses. Intersection modifications are also proposed at 
several study intersections to better accommodate future traffic flows. The plan’s proposed intersection 
improvements include: 

 Trade Center Drive and Avenue Q (Intersection 1): The intersection approaches on Trade 
Center Drive will be reconfigured to single through-right shared lanes and left turn pockets; the 
approaches at Auto Center Drive will be reconfigured to single through-right shared lanes and left 
turn pockets. 
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 Trade Center Drive and Auto Center Drive (Intersection 2): The intersection approaches on 
Trade Center Drive will be reconfigured to single through-right shared lanes and left turn pockets; 
the approaches at Auto Center Drive will be reconfigured to single through-right shared lanes and 
left turn pockets. 

 5th Street West and Auto Center Drive (Intersection 3): The northbound and southbound 
approaches of 5th Street West will remain as two through lanes and single left turn pockets; the 
approaches on Auto Center Drive will be reconfigured to a single eastbound shared through-right 
lane and a left turn pocket, and the westbound approach will be reconfigured to a single approach 
lane serving all movements. 

 5th Street West and Avenue Q (Intersection 4): The northbound and southbound approaches 
of 5th Street West will remain as two through lanes and single left turn pockets; both approaches on 
Avenue Q will be reconfigured to a single shared through-right lane and a left turn pocket. 

 5th Street West and Palmdale Boulevard (Intersection 5): Palmdale Boulevard will be 
reconfigured to four approach lanes in both the eastbound and westbound direction with left and 
right turn pockets. For the westbound direction, two left turn pockets are required; the approaches of 
5th West will be reconfigured to two through lanes in both the northbound and southbound direction. 
The northbound direction will have one left and one right turn pocket, and the southbound direction 
will have two left turn pockets. 

 SR-14 SB Ramps and Palmdale Boulevard (Intersection 6): Palmdale Boulevard will be 
reconfigured to four through lanes in both directions; the southbound off ramp will add an additional 
left turn pocket for a total of two left turn pockets. 

 SR-14 NB Ramps and Palmdale Boulevard (Intersection 7): Palmdale Boulevard will be 
reconfigured to four through lanes in both directions; the westbound on ramp will add an additional 
right turn pocket for a total of one through-right shared land and one right turn pocket. 

 Division Street and Palmdale Boulevard (Intersection 8): Palmdale Boulevard will be 
reconfigured to four through lanes in the eastbound direction and five through lanes in the 
westbound direction. In the eastbound direction, two left turn pockets and two right turn pockets are 
required. In the westbound direction, two left turn pockets and a single right turn pocket is required; 
Division Street will be reconfigured as two through lanes in both the northbound and southbound 
directions. In the northbound direction, two left turn pockets are required. In the southbound 
direction, a single left turn pocket and three right turn pockets are required. 

 Division Street and Avenue Q (Intersection 9): The northbound and southbound approaches 
of Division Street will be reconfigured as two through lanes and single left turn pockets; both 
approaches on Avenue Q will be reconfigured to a single shared through-right lane and a left turn 
pocket. 

 Sierra Highway (realigned location) and East Avenue P-8 (Intersection 10): Sierra 
Highway will be realigned to the west to align with the existing 4th Street East. The realigned Sierra 
Highway/East Avenue P-8 intersection will be reconfigured to provide Sierra Highway with three 
through lanes in each direction. The northbound direction will require two left turn pockets, and the 
southbound direction will require a single right turn pocket; the eastbound approach of East Avenue 
P-8 will be reconfigured to have two left turn pockets and one right turn pocket. 
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Auto Delay Impact Analysis Results 
Results of the Existing Conditions assessment indicate that no study intersections in the vicinity of the site 
currently operate with levels of automobile delay at peak hours that exceed the levels of delay deemed 
acceptable under the automobile level of service (LOS) standards set forth by the agencies with jurisdiction 
over those intersections.  

The results of the automobile level of service analysis also indicate that under Cumulative No Project 
conditions, two study intersections are projected to operate at automobile levels of service that do not meet 
their designated LOS standards during at least one peak hour: 

 5th Street West and Palmdale Boulevard (PM) 

 SR-14 SB Ramps and Palmdale Boulevard (PM) 

The Cumulative with Project conditions were evaluated relative to Cumulative No Project conditions to 
determine potential project impacts. Under Cumulative with Project conditions, relative to Cumulative No 
Project conditions, no significant automobile delay impacts are projected to occur at study intersections. This 
is due to the buildout of the project itself, which includes the reconfiguration of the study intersections 
mentioned above. 

Auto Delay Impact Mitigation Measures & Significance after Mitigation 

The automobile delay impacts under Cumulative No Project conditions (described above) were deemed 
significant impacts according to the thresholds established by the relevant jurisdiction (the City of Palmdale).  
Implementation of the project includes reconfiguration of the roadway network, including 
reconfiguring the two intersections listed above to accommodate both project traffic and 
background growth in traffic volumes. The automobile delay impacts described above were 
therefore determined to be less than significant under Cumulative with Project conditions. 

Transit, Pedestrian, and Bicycle Impact Analysis Results 
The proposed project will increase the study area's population of residents and employees and can therefore 
be expected to increase overall transit demand. The service plans for California High Speed Rail, Xpress West 
High Speed Rail, Metrolink, and Antelope Valley Transit Authority (AVTA) bus service will improve service to 
the study area and will provide sufficient facilities and services to accommodate this increase in ridership. 

The project’s proposed roadway network will be built around these existing and future transit improvements, 
including high-speed rail, new high-capacity transit lines, commuter rail, and bus service. The project will 
enhance access to the future Palmdale Multimodal Station, which will be a hub serving California High Speed 
Rail, Xpress West High Speed Rail, the new high-capacity transit line along Avenue Q, Metrolink, and 
Antelope Valley Transit Authority (AVTA) bus service. The project also includes the proposed Avenue Q 
Corridor high-capacity transit line, and an improved bicycle and pedestrian network to access the Palmdale 
Multimodal Station, Avenue Q Corridor transit stations, and other transit stops throughout the study area. 

Traffic delays on streets with transit service can adversely affect service efficiency. Implementing the policies 
and street designs regarding transit set forth in the project’s plans, such as the exclusive transit lanes 
proposed for the Avenue Q corridor, and the planned intersection reconfigurations listed earlier in this 
chapter, will allow buses to maintain schedules and provide necessary service. 

Based on the above considerations, the project has a less-than-significant impact to the 
transit network. 
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The study area population increased due to proposed project can also be expected to increase the number of 
pedestrians and bicyclists in various parts of the study area. With new developments, construction or 
upgrading of bicycle and pedestrian facilities will be required and will enhance the overall bicycle and 
pedestrian network. The project will result in the completion of the study area’s bikeway, sidewalk, and off-
street pathway network, and will add a fine-grained, bicycle and pedestrian-friendly street network. 
However, increased vehicle trips due to new development may make crossing some major streets more 
difficult. The addition of signalized intersections will improve bicycle and pedestrian safety where the 
crossings are currently uncontrolled. 

Based on the above considerations, the project has a less-than-significant impact to the 
bicycle and pedestrian network. 
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1 INTRODUCTION 
This report presents the results of the Transportation Impact Analysis (TIA) conducted for the proposed 
Palmdale TOD Overlay Zone Land Use Framework Plan, Transportation Report, and Urban Design, Street 
and Streetscape Standards Report (the Project) for the City of Palmdale. This chapter discusses the TIA 
purpose, study area, analysis methods, criteria used to identify significant impacts, and report organization. 

1.1 STUDY PURPOSE 
The TOD Overlay Zone (the Study Area) is located in the City of Palmdale, in Los Angeles County, California. 
Figure 1 shows the TOD Overlay Zone Study Area’s boundaries, as well as the adjoining (and partially 
overlapping) Avenue Q Feasibility Study study area. 

The proposed TOD Overlay Zone Land Use Framework Plan will serve as the primary land use regulatory 
document to guide development of the Study Area. The Plan provides policy direction and identifies General 
Plan, Zoning Ordinance, Palmdale Transit Village Specific Plan (PTVSP) and Palmdale Trade and Commerce 
Center Specific Plan (PTCCSP) amendments needed to carry out the TOD Overlay Zone vision. The Land Use 
Framework Plan will work together with the proposed TOD Overlay Zone Transportation Report (which 
provides a multimodal access, circulation and connectivity analysis) and the proposed Urban Design, Street 
and Streetscape Standards Report to guide public improvements and private development in the Study Area. 

The Land Use Plan Framework would allow up to approximately 4,426 net new homes, including 371 single 
family, 292 townhome/duplex, and 3,763 multifamily units. It will also allow up to approximately 9,027,000 
net new square feet of non-residential uses in the Study Area, including retail, office, industrial, and research 
and development uses. The project also includes 454 acres of open space. Land use assumptions used in 
projecting future development and detailed breakdown of future development by type under the Land Use 
Framework Plan are provided in Table 2. 

The purpose of this analysis is to identify the transportation impacts of potential future development within 
the study area. Future development proposals within the study area would be subject to City review for 
consistency with the TOD Overlay Zone Land Use Framework Plan, General Plan, Zoning Ordinance, 
Palmdale Transit Village Specific Plan (PTVSP) and Palmdale Trade and Commerce Center Specific Plan 
(PTCCSP), and additional analysis may be required. 
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Table 2: Anticipated Growth Under the TOD Overlay Zone Land Use Framework Plan 

Net New Homes / Net New 
Nonresidential Space1 

Residential   

Single Family Detached (units) 371 

Townhome/Duplex (units)  292 

Multifamily (units)  3,763 

Residential Subtotal (units) 4,426 

Non-Residential   

Mixed Use Retail (sf)2 1,928,000 

Mixed Use Office (sf)2 3,235,000 

General Commercial/Retail (sf)2 853,000 

General Office (sf)2 27,000 

R&D (sf)2 721,000 

Industrial (sf)2 2,281,000 

Public Facility (sf)2 -18,000 

Non-residential Subtotal (sf)2 9,027,000 

Open Space   

Open Space (acres)3 454 

Note:  

1. “Net New Homes” = total new residential units - existing residential units removed.  
"Net New Nonresidential Space" = total new nonresidential space - existing nonresidential space removed. 

2. All numbers rounded to the nearest 1,000. “sf” = square feet of nonresidential built space. 

3. Includes proposed "Open Space and Recreation" and "Potential Future Open Space and Recreation". 
Source: Dyett and Bhatia 2016. 

1.2 SCOPE OF STUDY 

Study Area 
The Study Area for the TOD Overlay Zone Land Use Framework Plan (the Project) is shown in Figure 1. The 
figure also shows the boundaries of the adjoining (and partially overlapping) Avenue Q Feasibility Study’s 
study area. 

Study Intersections & Study Peak Hours 
The project’s impacts on the study area roadway facilities were determined by measuring the effect project 
traffic would have on motor vehicle traffic delays at intersections in the vicinity of the study area during the 
morning (7:00 to 9:00 a.m.) and evening (4:00 to 6:00 p.m.) peak periods. These periods were selected for 
analysis because it is during these periods that the most congested traffic conditions occur on an average day. 
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A total of 10 intersections (listed below and shown in Figure 7), including six signalized and four unsignalized 
intersections, were selected as study locations in consultation with the City of Palmdale staff. The study area 
is generally within the jurisdiction of the City of Palmdale, while portions of Palmdale Boulevard (SR-138) 
are owned and managed by Caltrans. In the list below, AWSC indicates an all-way stop controlled 
intersection, while TWSC indicates two-way stop control. 

Study Intersections 

1. East Avenue P-8 (Technology Drive) & Sierra Highway (signalized) (City jurisdiction)  

2. Auto Center Drive & Trade Center Drive (AWSC) (City jurisdiction)  

3. Auto Center Drive & 5th Street West (AWSC) (City jurisdiction)  

4. Avenue Q & Trade Center Drive (TWSC) (City jurisdiction)  

5. Avenue Q & 5th Street West (signalized) (city jurisdiction) 

6. Avenue Q & Division Street (TWSC) (City jurisdiction)  

7. Palmdale Boulevard & 5th Street West (signalized) (City jurisdiction)  

8. Palmdale Boulevard (SR-138) & SR-14 NB Ramps* (signalized) (Caltrans jurisdiction)  

9. Palmdale Boulevard (SR-138) & SR-14 SB Ramps* (signalized) (Caltrans jurisdiction)  

Palmdale Boulevard (SR-138) & Division Street (signalized) (Caltrans jurisdiction) 

Intersections denoted with an asterisk (*) are designated as Congestion Management Program (CMP) 
intersections. As the Congestion Management Agency (CMA) for Los Angeles County, the Los Angeles County 
Metropolitan Transportation Authority (Metro) is responsible for maintaining the performance and 
standards of the Congestion Management Program roadway network. As described below in Section 1.4, 
Analysis Methods, and Section 1.5, Significance Criteria, the level of service standards at CMP intersections 
are established by the CMA and may not necessarily be the same as the level of service standards of the City 
in which the particular intersection is located.  
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Figure 1: TOD Overlay Zone Study Area
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1.3 TRANSPORTATION ANALYSIS SCENARIOS 
For this study, three scenarios were evaluated to compare their relative impacts on motor vehicle traffic flow 
and bicycle, pedestrian, and transit facilities and services. The horizon year selected for the study is 2035. 
The following scenarios were evaluated: 

Scenario 1: Existing Conditions – Existing volumes obtained from recent traffic counts (conducted in 
2014 and 2015) and the roadway system configuration as of February 2016. 

Scenario 2: Cumulative No Project Conditions – Projected traffic volumes and the projected roadway 
system using the Southern California Association of Governments (SCAG) travel demand forecast model, 
supplemented by modeling results from the High Desert Corridor (HDC) model prepared by Parsons 
Transportation Group (Parsons) for environmental review of the HDC freeway project.1 The traffic forecasts 
include buildout of land uses consistent with the existing General Plan, in addition to traffic increases due to 
regional growth. Planned roadway system changes specified in the HDC model, such as the completion of the 
High Desert Corridor facility, are assumed. 

Scenario 3: Cumulative with Project Conditions – Traffic volumes from Scenario 2 plus changes due 
to development of the project. 

1.4 ANALYSIS METHODS 
This section presents the methods used to determine the project’s impacts on motor vehicle traffic flow, and 
on bicycle, pedestrian, and transit facilities and services, on thoroughfares in the vicinity of the Study Area. 

Motor Vehicle Traffic Flow 
In California, transportation engineers commonly describe the operations of roadway facilities, with respect 
to motor vehicle traffic delays, using the concept of “automobile level of service” (a.k.a. “level of service” or 
LOS). LOS is a qualitative description of motor vehicle traffic flow based on factors such as speed, travel time, 
delay, and freedom to maneuver. Transportation engineers describe six levels of service ranging from LOS A 
(i.e., best operating conditions) to LOS F (worst operating conditions). When volumes exceed capacity, stop-
and-go conditions result and operations are designated as LOS F. As described below, different methods are 
used to assess signalized and unsignalized (stop-controlled) intersections. 

The traffic study area spans the jurisdictions of three different agencies (the City of Palmdale, Caltrans, and 
Metro). Therefore, the levels of service for each intersection included in the study were evaluated in 
accordance with the standards set forth by the agency (or agencies) with jurisdiction over that particular 
intersection. However, the criteria used to determine significant impacts on intersections are mostly based on 
the level of service standards of the City of Palmdale because a majority of the intersections fall solely under 
City of Palmdale jurisdiction. These criteria are detailed in Section 1.6, Significant Criteria. 

Both signalized and unsignalized intersections were evaluated using methods set forth in the Transportation 
Research Board’s 2000 Highway Capacity Manual. These methods are approved for traffic level of service 
analyses by LA Metro’s CMP. The study intersections were analyzed for level of service using Synchro Version 
9 traffic analysis software. 

                                                             
1 Use of the Parsons HDC model outputs provides consistency with both the SCAG model and the HDC model, allowing for consistent 
results. 
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Signalized Intersections 

Motor vehicle traffic delays at signalized intersections were evaluated using the method from Chapter 16 of 
the Transportation Research Board’s 2000 Highway Capacity Manual. This operations analysis method 
uses various intersection characteristics (such as traffic volumes, lane geometry, and signal phasing) to 
estimate the average control delay experienced by motorists traveling through an intersection. Control delay 
incorporates delay associated with deceleration, acceleration, stopping, and moving up in the queue. Table 3 
summarizes the relationship between average control delay per vehicle and LOS for signalized intersections.  

Unsignalized Intersections 

Motor vehicle traffic delays at unsignalized intersections were evaluated using the method from Chapter 17 of 
the 2000 Highway Capacity Manual. With this method, operations are defined by the average control delay 
per vehicle (measured in seconds) for each movement that must yield the right-of-way. At two-way or side-
street controlled intersections, the control delay (and LOS) is calculated for each controlled movement, as 
well as the left-turn movement from the major street, and the entire intersection. For controlled approaches 
composed of a single lane, the control delay is computed as the average of all movements in that lane. The 
delays for the entire intersection and for the movement or approach with the highest delay are reported. 
Table 4 summarizes the relationship between average control delay per vehicle and LOS for unsignalized 
intersections. 

Bicycle, Pedestrian & Transit Facilities & Services 
Project impacts on bicycle, pedestrian and transit facilities and services were determined on the basis of 
engineering judgment. To conduct this evaluation, the significance criteria for bicycle, pedestrian and transit 
impacts established by applicable policies, regulations, goals, and guidelines of the City of Palmdale, 
Caltrans, and LA Metro were reviewed. Engineering judgment was then applied to determine the impacts of 
each scenario, given these significance criteria. 

  



PALMDALE TOD OVERLAY ZONE | TRANSPORTATION IMPACT ANALYSIS – FINAL 
City of Palmdale 

Nelson\Nygaard Consulting Associates, Inc. | 1-7 

Table 3: Level of Service Definitions for Signalized Intersections 

Level of 
Service Description Average Control Delay 

per Vehicle (Seconds) 

A 
Signal progression is extremely favorable. Most vehicles arrive during the green 
phase and do not stop at all. Short cycle lengths may also contribute to the very low 
vehicle delay. 

10.0 or less 

B Operations characterized by good signal progression and/or short cycle lengths. More 
vehicles stop than with LOS A, causing higher levels of average vehicle delay. 10.1 to 20.0 

C 
Higher delays may result from fair signal progression and/or longer cycle lengths. 
Individual cycle failures may begin to appear at this level. The number of vehicles 
stopping is significant, though many still pass through the intersection without 
stopping. 

20.1 to 35.0 

D 
The influence of congestion becomes more noticeable. Longer delays may result from 
some combination of unfavorable signal progression, long cycle lengths, or high 
volume-to-capacity (V/C) ratios. Many vehicles stop and individual cycle failures are 
noticeable. 

35.1 to 55.0 

E 
This is considered by most drivers to be the limit of acceptable delay. These high 
delay values generally indicate poor signal progression, long cycle lengths, and high 
volume-to-capacity (V/C) ratios. Individual cycle failures occur frequently. 

55.1 to 80.0 

F 
This level of delay is considered unacceptable by most drivers. This condition often 
occurs with oversaturation, that is, when arrival flow rates exceed the capacity of the 
intersection. Poor progression and long cycle lengths may also be major contributing 
causes of such delay levels. 

Greater than 80.0 

Source:  Transportation Research Board, 2000 Highway Capacity Manual (Washington, DC, 2000). 

 

Table 4: Level of Service Definitions for Unsignalized Intersections 

Level of 
Service Description Average Control Delay 

per Vehicle (Seconds) 

A Little or no traffic delay 10.0 or less 

B Short traffic delays 10.1 to 15.0 

C Average traffic delays 15.1 to 25.0 

D Long traffic delays 25.1 to 35.0 

E Very long traffic delays 35.1 to 50.0 

F Extreme traffic delays Greater than 50.0 

Source:  Transportation Research Board, 2000 Highway Capacity Manual (Washington, DC, 2000). 
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1.5 SIGNIFICANCE CRITERIA 
The determination of significance for project transportation impacts is based on applicable policies, 
regulations, goals, and guidelines defined by the City of Palmdale; Caltrans (for state highways); the Los 
Angeles County Metropolitan Transportation Authority (Metro), in its role as the Congestion Management 
Agency (CMA) for Los Angeles County (for Congestion Management Program Roadways); and state law. To 
evaluate the transportation impacts of the project, each analysis scenario (Existing Conditions, Cumulative 
No Project Conditions, and Cumulative with Project Conditions) was evaluated to estimate its impacts on 
automobile delays and bicycle, pedestrian, and transit facilities and services. The detailed transportation 
impact criteria used to conduct this evaluation are presented below. 

Automobile Delay Criteria 
To define what constitutes a significant impact regarding motor vehicle delays, this study uses the 
automobile level of service (LOS) criteria adopted by the Cities of the Palmdale, Caltrans, and Metro.  

Palmdale’s Automobile Level of Service Criteria 

The City of Palmdale strives to maintain LOS C or better to the extent practical; in some circumstances, a 
LOS D may be acceptable for a short duration during peak periods. For purposes of this study this traffic 
analysis utilizes the following traffic threshold of significance for City of Palmdale intersections: 

 A significant automobile delay impact would be considered to occur if for any peak hour the project 
causes an intersection to change from acceptable operation (LOS A, B, C, or D) to deficient operation 
(LOS E or F), or if the addition of project-generated trips causes a 2 percent increase in delay at any 
intersection operating at a deficient LOS (LOS E or F). 

Caltrans’ Automobile Level of Service Criteria 
Three of the study intersections are located on state routes. All three are signalized intersections and are 
located on State Route 138, which is Palmdale Boulevard. As noted in the Caltrans Guide for the Preparation 
of Traffic Impact Studies (Caltrans, December 2002), Caltrans endeavors to maintain a target LOS at the 
transition between LOS C and LOS D on State Highway facilities. However, Caltrans has not established 
specific traffic thresholds of significance. 

Additionally, Caltrans is in the process of completing a comprehensive multimodal Transportation Analysis 
Guide and Transportation Impact Study Guide (TAG-TISG), in collaboration with the Governor’s Office of 
Planning & Research and a variety of external partners, industry stakeholders, and analysis experts.2 Caltrans 
has committed to creating these two key statewide guidance documents by the end of 2016, in order to (a) 
ensure that Caltrans’ guidance on conducting transportation impact studies reflects Caltrans’ recently revised 
mission statement (“Provide a safe, sustainable, integrated and efficient transportation system to enhance 
California’s economy and livability)”; and (b) to assure proper implementation of Senate Bill 743 (SB 743).3  

According to the Governor’s Office of Planning and Research: 

                                                             
2 “Revised Proposal on Updates to the CEQA Guidelines on Evaluating Transportation Impacts in CEQA, Implementing Senate Bill 
743.” Governor’s Office of Planning & Research, January 20, 2016. 
https://www.opr.ca.gov/docs/Revised_VMT_CEQA_Guidelines_Proposal_January_20_2016.pdf. 
3 Benouar, Katie. “Caltrans_Division_of_Transportation_Planning.pdf.” California Department Of Transportation, November 20, 2014. 
https://www.opr.ca.gov/docs/Caltrans_Division_of_Transportation_Planning.pdf.  
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Senate Bill 743 mandates a change in the way that public agencies evaluate transportation impacts 
of projects under the California Environmental Quality Act. Legislative findings in that bill plainly state 
that California’s foundational environmental law can no longer treat vibrant communities, transit and 
active transportation options as adverse environmental outcomes. On the contrary, aspects of project 
location and design that influence travel choices, and thereby improve or degrade our air quality, 
safety, and health, must be considered. The Legislature mandated that these changes occur in the 
Guidelines that implement CEQA…. 
Once finally adopted, these Guidelines should result in a better, more transparent evaluation of 
project impacts, and better environmental outcomes. Procedurally, traffic studies that accompany in-
depth environmental review will now typically take days rather than weeks to prepare. Because 
models to estimate vehicle miles traveled are publicly available, decision-makers and the public will 
be better able to engage in the review process. Substantively, a focus on vehicle miles traveled will 
facilitate the production of badly-needed housing in urban locations. It will also facilitate transit 
projects and better uses of existing infrastructure as well as bicycle and pedestrian improvements. As 
a result, people will have better transportation options. It also means that CEQA will no longer 
mandate roadways that focus on automobiles to the exclusion of every other transportation option.  It 
will no longer mandate excessive, and expensive, roadway capacity…. 
Senate Bill 743 (Steinberg, 2013) required changes to the Guidelines Implementing the California 
Environmental Quality Act (CEQA Guidelines) regarding the analysis of transportation impacts.   
Those proposed changes identify vehicle miles traveled as the most appropriate metric to evaluate a 
project’s transportation impacts. Those proposed changes also provide that the analysis of certain 
transportation projects must address the potential for induced travel. Once the Natural Resources 
Agency adopts these changes to the CEQA Guidelines, automobile delay, as measured by “level of 
service” and other similar metrics, will no longer constitute a significant environmental effect under 
CEQA.4 

Caltrans forthcoming’ Transportation Analysis Guide and Transportation Impact Study Guide is therefore 
expected to, as required by SB 743, revise Caltrans’ guidance for transportation impact studies to state that 
“automobile delay, as described solely by level of service or similar measures of vehicular capacity or traffic 
congestion shall not be considered a significant impact on the environment” 5 under CEQA. 

Since Caltrans has not established specific traffic thresholds of significance, and since the agency is currently 
revising its guidance for transportation impact studies to reflect the requirements of SB 743, this traffic 
analysis utilizes the following traffic threshold of significance: 

 A significant project impact occurs at a Caltrans State Highway study intersection when the addition 
of project-generated trips causes the peak hour level of service of the study intersection to change 
from acceptable operation (LOS A, B, C, or D) to deficient operation (LOS E or F) 

This threshold of significance mirrors the level of service criteria which the City of Palmdale has chosen to 
adopt for other intersections in the City. 

Metro’s Automobile Level of Service Criteria 

A significant automobile delay impact would also be considered to occur if the project would conflict with an 
applicable congestion management program, including but not limited to level of service standards and travel 
demand measures, or other standards established by the County Congestion Management Agency for 

                                                             
4 “Revised Proposal on Updates to the CEQA Guidelines on Evaluating Transportation Impacts in CEQA, Implementing Senate Bill 
743.” Governor’s Office of Planning & Research, January 20, 2016. Pages 1 and 13.  
5 Steinberg. Senate Bill No. 743. Accessed March 11, 2016. 
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140SB743&search_keywords=.  
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designated roads and highways. In Los Angeles County a project is considered to have a CMP impact if it 
causes one or more of the following6: 

 For purposes of the CMP, a significant impact occurs when the proposed project increases traffic 
demand on a CMP facility by 2% of capacity (V/C ≥.0.02), causing LOS F (V/C > 1.00); if the facility 
is already at LOS F, a significant impact occurs when the proposed project increases traffic demand 
on a CMP facility by 2% of capacity (V/C ≥ 0.02). The lead agency may apply more stringent criteria 
if desired. 

1. CMP Intersection currently in compliance with the adopted LOS standard:  

a. A project will be considered to have a CMP impact if the project will cause the CMP intersection 
to operate at a level of service that violates the standard adopted in the current Congestion 
Management Program (CMP). 

b. A project will be considered to have a CMP impact if the cumulative analysis indicates that the 
combination of the proposed project and future cumulative traffic demand will result in the CMP 
intersection operating at a level of service that violates the standard adopted in the current 
Congestion Management Program (CMP) and the proposed project increases average control 
delay at the intersection by four (4) seconds or more. 

2. CMP Intersection currently not in compliance with the adopted LOS standard: A 
project is considered to have a CMP impact if the project will add any additional traffic to the CMP 
intersection that is currently not in compliance with its adopted level of service standard as 
established in the CMP. 

Three of the study intersections are included in or located on the CMP roadway system (State Route 14 & 
Palmdale Boulevard on- ramps and off-ramps and the intersection of Palmdale Boulevard and Division 
Street). The CMP level of service standard for these intersections is LOS E. Since this threshold is less 
stringent than the standard set forth by the local jurisdiction (the City of Palmdale), the City of Palmdale's 
standards were used to evaluate all CMP intersections. 

Pedestrian and Bicycle Impact Criteria 
The City of Palmdale 1993 General Plan describes policies necessary to ensure that pedestrian and bicycle 
facilities are safe and effective for City residents. Generally, significant impacts to these facilities would occur 
if a project or an element of a project: 

 Creates a hazardous condition that currently does not exist for pedestrians and bicyclists, or 
otherwise interferes with pedestrian accessibility to the study area and adjoining areas; or 

 Conflicts with an existing or planned pedestrian or bicycle facility; or 

 Conflicts with policies related to bicycle and pedestrian activity adopted by the City of Palmdale. 

Transit Impact Criteria 
Generally, a project causes a significant impact to transit facilities and services if an element of it conflicts 
with existing or planned transit services. The evaluation of transit facilities shall consider if: 

 A project creates demand for public transit services above the capacity which is provided or planned; 

 A project or project-related mitigation disrupts existing transit services or facilities7; 

                                                             
6 Los Angeles County Metropolitan Transportation Authority. “2010 Congestion Management Program,” 2010. 
http://media.metro.net/docs/cmp_final_2010.pdf. 
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 A project or project-related mitigation conflicts with an existing or planned transit facility; or 

 A project or project-related mitigation conflicts with transit policies adopted by the Antelope Valley 
Transit Authority, Metrolink, or the City of Palmdale for their respective facilities in the study area. 

                                                                                                                                                                                                          

 
7 This includes disruptions caused by proposed project streets or driveways on transit streets and impacts to transit stops/shelters; and 
impacts to transit operations from roadway changes proposed or resulting from a project. 
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2 EXISTING CONDITIONS 
This chapter describes existing transportation conditions in the Study Area and its environs. This 
chapter was informed by a data collection effort led by Nelson\Nygaard, which included both 
traffic counts and site visits. This assessment of existing conditions includes a description of the 
street and highway system, bicycle and pedestrian facilities, and public transit facilities and 
services in and near the study area. It also presents existing traffic volumes and describes 
operating conditions for the study intersections, including providing the results of automobile 
level of service calculations. 

2.1 EXISTING TRANSPORTATION FACILITIES 

Existing Roadway Network and Street Classifications 
This section describes the existing streets and highways in the study area, as well as key 
surrounding roadways. As shown in Figure 2, the Study Area’s primary arterials include State 
Route 14 (SR 14), Sierra Highway, Division Street, 10th Street East, Rancho Vista Boulevard/East 
Avenue P, Avenue Q and Palmdale Boulevard (SR 138). The planned approximate alignment for 
the future High Desert Corridor and the planned future alignment of Division Street are also 
shown. 

The following paragraphs describe roadways as they currently exist. 

State Route 14 (SR 14) is a six-lane controlled access highway that connects Palmdale with 
Interstate 5 and the San Fernando Valley to the south, and United States Route 395 (US 395) to 
the north.  

Sierra Highway is an old alignment of SR 14/Historic US Route 6, which was built as a highway 
in the early 20th century. While this highway, whose route ran north from Los Angeles to the 
Lake Tahoe area, was largely bypassed by SR 14 and other freeways in the 1970s, much of the old 
highway still exists. In Palmdale, the roadway is a four-lane north-south arterial. 

Division Street is a two-lane north-south roadway, designated as a major arterial, which 
extends from just north of East Avenue P-12 to East Avenue R-8 in the south, where it continues 
as East Avenue R-8. Division Street is worth noting because Avenues and Streets to the west of 
Division Street are generally designated with the prefix or suffix “West” (e.g., West Palmdale 
Boulevard, 10th Street West), while those to the east of division are designated with the prefix or 
suffix “East” (e.g., East Palmdale Boulevard, 10th Street East). 

10th Street East is a two- to four-lane north-south arterial forming the eastern edge of the 
Study Area, running parallel to SR 14 and the Sierra Highway. It connects to the Lockheed Martin 
Aeronautics center in the north, a major employer, and several schools and residential areas in 
the south. 
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Rancho Vista Boulevard/East Avenue P is a four- to six-lane arterial that connects the 
Study Area with neighborhoods to the east and west, and to the Palmdale Airport. 

Avenue Q is a two- to four-lane arterial that connects the Study Area to residential districts to 
the east, and, via Trade Center Drive, to West Palmdale Boulevard to the west. East of SR 14, 
Avenue Q generally provides one travel lane in each direction with a center turn lane.  It is 
bisected by the Metrolink/Union Pacific railroad tracks, creating a gap in the corridor between 
6th Street East and Sierra Highway.  

Palmdale Boulevard (State Route 138) is a four- to six-lane arterial and a major east-west 
connector, linking the Study Area with neighborhoods to the east and west, as well as Elizabeth 
Lake Road. Between SR 14 and 50th Street East in east Palmdale, Palmdale Boulevard also serves 
as State Route 138. The roadway contains two travel lanes in each direction, expanding to three 
between SR 14 and Sierra Highway, with a raised median and/or center turn lanes.  

Planned Roadways 

City of Palmdale Capital Improvement Plan 

The City of Palmdale publishes a Ten-Year Capital Improvement Plan (CIP) which serves as a 
planning tool to coordinate financing and scheduling of major infrastructure projects within the 
City. The 2011 Ten-Year CIP identifies projects desired to be implemented on the ten-year 
horizon. The CIP is reviewed annually to identify any new projects and to incorporate revisions. 
The following CIP projects are located within the project study area: 

 5th Street East Improvements (Palmdale Boulevard (SR-138) to Avenue S), as funded by 
the City of Palmdale Ten-Year CIP Project STR-007. Street widening of 5th Street East as 
a Secondary Arterial as identified on the Circulation Element. 

 10th Street East Improvements (Rancho Vista Boulevard to Avenue Q), as funded by the 
City of Palmdale Ten-Year CIP Project STR-008. Street widening of 10th Street East as a 
Major Arterial as identified on the Circulation Element. 

 Division Street Improvements (Technology Drive to Palmdale Boulevard (SR-138)), as 
funded by the City of Palmdale Ten-Year CIP Project STR-065. Street widening of 
Division Street to a Major Arterial as identified on the Circulation Element. The existing 
two-lane Division Street would remain in place, as a frontage road to the new arterial, and 
would continue to provide access to the residences along it. 

High Desert Corridor (HDC) Project Funding 

The 2012-2035 Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS) 
(Southern California Association of Governments, adopted April 4, 2012) identifies $6.9 million 
in funding allocation for the Financially-Constrained Project 1C0404 to construct the HDC by 
year 2020, which is therefore included for year 2040 conditions. The RTP Project 1C0404 would 
construct the new four- to eight-lane expressway or freeway facility east-west from SR-14 to 
United States 395 (US 395), and an associated high-speed rail corridor. In the Study Area itself, 
the future freeway option would connect to SR 14, with the proposed high speed rail link 
connecting to the existing railroad right of way at a location north of the Palmdale Transportation 
Center, likely between Technology Drive and East Avenue P.   
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The conceptual alignment of the High Desert Corridor planned roadway and rail corridor facilities 
is shown in Figure 3 and also in Figure 4. For context, these figures also illustrate the proposed 
Circulation Plans for the TOD Overlay Zone project and the Avenue Q Feasibility Study project. 

Consistency with General Plan Circulation Element 

The General Plan Circulation Element (GPCE) includes discussion of issues and improvements 
that are relevant to roadway improvements in the vicinity of the proposed project. As provided 
below, the GPCE identifies issues related to roadway connectivity and interactions with the north-
south rail corridor through the community: 

 The need for increased arterial roadway capacity along north-south routes, especially east 
of State Route 14; 

 The need for grade separations over the railroad tracks; and 

 The need to connect and upgrade discontinuous streets and varying cross-sections on 
arterials. 

The GPCE identifies arterials that need to be improved for transportation continuity within the 
community, including the following roadways which are located in the project vicinity: 

 Avenue P-8 (Technology Drive); and 

 Division Street. 

The GPCE provides a program for roadway improvements, increasing roadway capacity, and 
overall intersection traffic operations. Despite the improvements identified in the GPCE, some 
intersections are forecast to operate beyond LOS D. Therefore, the GPCE recommends reduction 
of traffic demand through aggressive local Transportation Demand Management (TDM) 
measures. The City TDM ordinance includes, but is not limited to, the following measures: 

 Support a computerized rideshare service to facilitate creation of carpools between 
persons living and working in the same vicinities; and 

 Provide information to businesses on how to establish carpool and vanpool programs. 

 Continue to operate the City’s Park-and-Ride facility at SR-14 and Avenue S and 
participate in construction and operation of an additional facility at Sierra Highway and 
State Route 14. 

 Prepare a long-range park-and-ride plan for future facilities within the City including 
methods of financing these facilities. 

This traffic analysis conservatively does not assume implementation of roadway improvements 
identified in the City of Palmdale GPCE unless an identified funding program is established, such 
as the Ten-Year CIP or the RTP. Funding is identified for the following circulation improvements, 
and therefore, the improvements are assumed in the forecast year 2035 conditions analysis: 

 5th Street East Improvements (Palmdale Boulevard (SR-138) to Avenue S), as funded by 
the City of Palmdale Ten-Year CIP Project STR-007. Street widening of 5th Street East as 
a Secondary Arterial as identified on the Circulation Element. 

 10th Street East Improvements (Rancho Vista Boulevard to Avenue Q), as funded by the 
City of Palmdale Ten-Year CIP Project STR-008. Street widening of 10th Street East as a 
Major Arterial as identified on the Circulation Element. 
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 Division Street Improvements (Technology Drive to Palmdale Boulevard (SR-138)), as 
funded by the City of Palmdale Ten-Year CIP Project STR-065. Street widening of 
Division Street to a Major Arterial as identified on the Circulation Element. 

 Construction of the HDC as a 4 to 8-lane grade-separated facility with an interchange at 
the junction of 10th Street East and HDC as funded by the RTP. 

By limiting assumed improvements to those included in a funding program, this report helps to 
determine which components of the proposed project, which is designed to be self-mitigating, and 
which items of the GPCE need to be implemented to provide acceptable operations supportive of 
the proposed project.  
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Figure 2: Existing Roadway Network 
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Figure 3: Proposed Circulation Plan – TOD Overlay 
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Figure 4: Proposed Circulation Plan – Avenue Q 
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Transit 
Existing transit service in the Study Area is comprised of a local bus network, commuter bus lines, 
and commuter rail service. Transit improvement/expansion plans include new high speed rail 
service to points throughout California and to Las Vegas. Service specifics of both existing and 
planned transit lines are detailed in the following sections.  

Local Transit Network 

The Antelope Valley Transit Authority (AVTA) is the main bus transit service provider in 
Palmdale. Six bus lines serve the Study Area, as shown in Figure 5. These lines include: 

 Route 1: Route 1 is AVTA’s highest-ridership route and connects Lancaster and Palmdale 
via 10th Street West and Avenue S. In Palmdale, Route 1 currently operates on Avenue S, 
which has few major destinations. This route is proposed for increased service and 
possible future Bus Rapid Transit service.  

 Route 2: Provides east-west service within Palmdale, connecting the Antelope Valley 
Mall to 47th Street East & Avenue S (Walmart). The route serves Palmdale Boulevard and 
the Palmdale Regional Medical Center. Route 2 has the third-highest ridership of all 
AVTA routes. 

 Route 3: Connects the Antelope Valley Mall to 47th Street East & Avenue S via Avenue 
R, 10th Street East, and Avenue P. The route serves Palmdale High School and the 
Palmdale Metrolink Station. 

 Route 7: Operates through Quartz Hill and northwest Lancaster between the Palmdale 
Transportation Center and Lancaster Metrolink Station. The route currently serves the 
High Desert Hospital, which is relocating to central Lancaster, and Quartz Hill High 
School.  

 Route 10: Provides limited-stop service along the 10th Street West Corridor, which is 
also served by Route 1, as well as direct service to the University of Antelope Valley and 
AVTA’s offices. In Palmdale Route 10 operates on Palmdale Boulevard. This is the least 
productive route in the AVTA system and may be consolidated with future increased 
service on Route 1. 

 Lake LA Express - Palmdale: Provides hourly service between Lake LA and the 
Palmdale Transportation Center primarily via East Palmdale Boulevard and East Avenue 
Q. Another Lake LA route serves Lake LA and Lancaster. 

All routes except Route 2 stop at the Palmdale Transportation Center.  

Additional bus service in the Study Area includes: 

 AVTA express commuter services (Routes 785, 786, and 787) connecting the Palmdale 
Transportation Center to Downtown Los Angeles, Century City, and the West San 
Fernando Valley. 

 North County TRANSporter (operated by AVTA) serving the Palmdale Transportation 
Center and the Newhall Metrolink station in Santa Clarita, with stops at Vincent 
Grade/Acton Station northbound by request only. This service operates several trips 
midday when Metrolink service to the Antelope Valley does not run. 
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 Amtrak ThruWay Bus Route 12 (Bakersfield – Victorville) with twice daily northbound 
and southbound service from the Palmdale Transportation Center. 

 Greyhound bus service. 

Regional and High-Speed Rail 

Rail transit to Palmdale is provided by Metrolink, the commuter rail system servicing the greater 
Los Angeles metropolitan area. The Palmdale Metrolink station, shown on the chapter title page, 
is part of the Palmdale Transportation Center, which is also served by AVTA buses. 

Palmdale is the second-to-last station along the Antelope Valley line, with service from L.A. Union 
Station to Lancaster. Some weekday express service is offered on the line, including four inbound 
AM express runs and five outbound PM express runs. There are 28 weekday daily trains (14 
inbound and 14 outbound) serving Palmdale, departing as early as 3:58 AM and arriving as late as 
11:25 PM. Weekend service includes 12 daily trains (six inbound and six outbound) at varying 
hours. Special event service is also provided periodically, including service to baseball games and 
large concerts in downtown Los Angeles. On average, trains complete the Palmdale to L.A. Union 
Station journey in just less than two hours (local), with express service making the trip in an hour 
and 35 minutes. Some runs are completed by Metrolink bus in lieu of Metrolink trains.  

Currently, no high-speed rail service exists in California, but two separate proposed high-speed 
rail systems include a stop at the Palmdale station, as outlined in the following section.  

Planned Transit Improvements  

Planned transit improvements in the Study Area include the following: 

 AVTA: The recently-completed draft AVTA Comprehensive Operation Analysis and Ten-
Year Plan includes changes to various AVTA routes in the Study Area, including 
consolidation of Route 1 and Route 10, with increased service on a modified Route 1 
alignment. The proposed Route 1 alignment would travel on Palmdale Boulevard instead 
of Avenue S in Palmdale, serving the Palmdale Transportation Center via 6th Street East. 
As a long term recommendation for further study, AVTA is considering Bus Rapid Transit 
(BRT) service along all or part of the proposed Route 1 alignment. The plan also 
recommends moving Route 3 to Avenue S, with Route 2 operating on Avenue R to 6th 
Street East, serving the Palmdale Regional Medical Center, and terminating at the 
Walmart/Sam’s Club near the Antelope Valley Mall.  

 Metrolink: The Antelope Valley Line Infrastructure Improvement Strategic Plan 
includes various projects and strategies to speed trips between Palmdale and L.A. Union 
Station with new tracks, grade-separated crossings and new signaling systems proposed, 
which when implemented will allow Metrolink trains to reach speeds up to 110 miles per 
hour.  

 California High Speed Rail: The California High Speed Rail system will connect 
Northern California with Southern California via true high speed rail capable of reaching 
speeds up to 220 miles per hour. While exact alignments have yet to be determined, in 
the Antelope Valley high speed rail will follow the Metrolink tracks and include a stop at 
or near the existing Palmdale Transportation Center. A proposal exists to move existing 
platforms south towards Palmdale Boulevard; though an exact station location has yet to 
be determined. The new station will be multimodal, with California and Xpress West 
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High-Speed Rail trains (see next paragraph), Metrolink trains, AVTA bus service, and 
future high-capacity transit to the Palmdale Airport all stopping at the new station, 
allowing easy transfers between modes. The full San Francisco to Los Angeles line is 
planned to be in service by 2029, with eventual extensions planned to Sacramento and 
San Diego.  

 Xpress West High Speed Rail: The proposed Xpress West High Speed Rail system 
would run from Las Vegas to Victorville with trains capable of traveling up to 150 miles 
per hour. As a part of the High Desert Corridor project, environmental work has begun to 
analyze a rail connection between Victorville and Palmdale to connect Xpress West to the 
statewide California High Speed Rail system. Xpress West would likely terminate at the 
Palmdale Transportation Center, where transfers from the California statewide system to 
Xpress West would occur, but could also potentially continue onwards, using the 
California High Speed Rail system’s tracks, to additional California destinations.  

Figure 5 maps existing and proposed transit services in the Study Area. 

Pedestrian Accessibility 
Pedestrian facilities in the Study Area include sidewalks along some streets and separated 
bicycle/pedestrian paths. Bicycle and pedestrian pathways include:  

 The Sierra Highway Bike Path: A Class I path along Sierra Highway beginning north of 
the Palmdale Transportation Center and connecting the area to Lancaster and other 
points to the north  

 A Class I path along the Metrolink rail line between Avenue Q and Avenue R 

While continuous sidewalks exist in some portions of the Study Area, many north-south 
residential streets lack contiguous sidewalks of any kind.  

Planned pedestrian facilities in the Study Area include a potential Class I path extension from the 
current terminus of the Metrolink path, across the tracks via an overcrossing, and connecting to 
Desert Sands Park via Avenue Q and 3rd Street East. 

Bike Network 
The bike network of the Study Area is comprised of existing bike paths, bike lanes, and bike 
routes. Bicycle facilities are typically classified as Class I, Class II, or Class III facilities, as follows: 

 Class I Bikeway – Bike paths within exclusive right-of-way, sometimes shared with 
pedestrians 

 Class II Bikeway – Bike lanes for bicycle use only that are striped within the paved area of 
roadways 

 Class III Bikeway – Bike routes are shared with motor vehicles on the street; Class III 
bikeways may also be defined by a wide curb lane and/or use of a shared use arrow stencil 
marking on the pavement, known as a “sharrow” 

As shown in Figure 6, there are several existing bicycle facilities within and immediately 
surrounding the Study Area. These include the following: 
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 The Sierra Highway Bike Path: A Class I path along Sierra Highway beginning north of 
the Palmdale Transportation Center and connecting the area to Lancaster and other 
points to the north 

 A Class I path adjacent to Sierra Highway between Avenue Q and 300 feet south of 
Avenue Q-12 

 Class II lanes along portions of 5th Street West, 5th Street East, 6th Street East, 10th Street 
East, Avenue Q, and Palmdale Boulevard 

Planned facilities, as outlined in the City of Palmdale Bikeway and Multi-Purpose Trail Plan, 
include the following: 

 Class II lanes along 5th Street West, East Palmdale Boulevard and Technology Drive 
(Avenue P8) 

 Class III routes along Avenue Q 

 Additional potential new or expanded routes on 10th Street West, 5th Street West, Rancho 
Vista Boulevard, Sierra Highway, Technology Drive, and Avenue Q 

Planned improvements would connect the Study Area to the existing bicycle network, facilitating 
trips to/from transit stops and between various other activity centers such as Desert Sands Park, 
employment centers west of SR 14 and retail/employment centers along Palmdale Boulevard. 
Figure 6 maps both existing and planned bicycle facilities in the Study Area and its vicinity.  
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Figure 5: Existing and Planned Transit Network  
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Figure 6: Existing and Planned Bicycle Network 
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2.2 EXISTING TRAFFIC VOLUMES AND LANE GEOMETRIES 
This section describes the results of the intersection turning movement counts and roadway 
segment counts conducted to obtain the traffic volume data required for the study, as well as the 
lane configurations and traffic controls observed at the study intersections. 

Weekday morning (7:00am to 9:00am) and evening (4:00pm to 6:00pm) peak period 
intersection turning movement counts were conducted at the study intersections in February 
2015. The counts were conducted on a typical weekday to reflect the normal operation of the 
intersections during these times. Existing lane configurations and traffic controls at each 
intersection were determined through field observations. Figure 7 shows the existing lane 
configuration and traffic controls at each of the study intersections. Figure 8 and Figure 9 show 
the individual intersection turning movement counts at the study intersections for the AM and 
PM peak periods, respectively.  

The most recent automobile traffic counts for roadway segments in the vicinity of the Study Area 
were conducted in 2014, 2012, and 2006, and include average daily traffic (ADT) volumes for the 
roadway system. The 24-hour average daily traffic counts for these roadway segments are 
presented in Figure 10.
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Figure 7: Existing Intersection Lane Configurations 
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Figure 8: Existing A.M. Peak Hour Traffic Volumes 
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Figure 9: Existing P.M. Peak Hour Traffic Volumes  
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Figure 10: Average Daily Traffic (ADT) Counts  
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2.3 EXISTING INTERSECTION LEVELS OF SERVICE 
Existing intersection lane configurations, signal timings, and peak hour turning movement volumes were 
used to calculate the levels of service for the key intersections during each peak hour. The LOS analysis was 
conducted using Synchro Version 9 traffic analysis software. The results of the analysis are presented in 
Table 5. The table presents the level of service (LOS) standard for each intersection, the calculated LOS of 
each intersection for both the AM and PM peak periods, and the average intersection delay. Appendix A 
contains the corresponding LOS calculation sheets. 

The results indicate that all of the study intersections meet their designated LOS standards during both the 
AM and PM peak hour. 

 

Table 5: Existing Peak Hour Intersection Levels of Service 

Intersection 

AM Peak Hour PM Peak Hour 

(LOS 
Standard) 

Stop 
Control 
worst 

approach LOS 

Avg 
Delay 
(sec) 

Stop 
Control 
worst 

approach LOS 

Avg 
Delay 
(sec) 

1.  Trade Center Dr / West Ave Q (TWSC) D EB B 10.7 WB B 11.2 

2.  Trade Center Dr / Auto Center Dr (AWSC) D - A 8.6 - A 9.3 

3. 5th St W / Auto Center Dr (AWSC) D - A 8.4 - A 8.7 

4. 5th St W / West Ave Q (Flashing Red - AWSC) D - A 8.7 - B 10.4 

5. 5th St W / Palmdale Blvd (Signalized) D - C 32.5 - D 38.5 

6. SR-14 SB Ramps / Palmdale Blvd (Signalized) D - B 15.6 - D 49.6 

7. SR-14 NB Ramps / Palmdale (Signalized) D - A 10 - B 11.7 

8. Division St / Palmdale Blvd (Signalized) D - C 26.9 - C 28.2 

9. Division St / West Ave Q (TWSC) D NB B 10.4 SB B 11.5 

10. Sierra Highway / E Ave P-8 (Signalized) D - B 19 - C 24.5 
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3 PROJECT CHARACTERISTICS 
This chapter summarizes the land use characteristics of the proposed Palmdale TOD Overlay Zone (the 
project) and describes the changes in motor vehicle trips that are projected to result from the project. This 
chapter also describes the projected distribution of those motor vehicle trips, and how they were assigned to 
the roadway network. The changes in motor vehicle traffic associated with the project were estimated using a 
three-step process: 

1. Trip Generation – The amount of vehicle traffic resulting from the project was estimated. 

2. Trip Distribution – The directions that these vehicle trips would travel when approaching and 
departing the project’s land uses was projected. 

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

3.1 PROJECT DESCRIPTION 
The City of Palmdale is located in Los Angeles County, California. The proposed Palmdale TOD Overlay Zone 
project is the result of an extensive public process undertaken to provide guidance on future development in 
the study area. 

The proposed TOD Overlay Zone Land Use Framework Plan is a 20-year planning document that will serve 
as the primary land use regulatory document to guide development of the Study Area. The Plan provides 
policy direction and identifies General Plan, Zoning Ordinance, Palmdale Transit Village Specific Plan 
(PTVSP) and Palmdale Trade and Commerce Center Specific Plan (PTCCSP) amendments needed to carry 
out the TOD Overlay Zone vision. The Land Use Framework Plan will work together with the proposed TOD 
Overlay Zone Transportation Report (which provides a multimodal access, circulation and connectivity 
analysis) and the proposed Urban Design, Street and Streetscape Standards Report to guide public 
improvements and private development in the Study Area. 

The Land Use Plan Framework would allow up to approximately 4,426 net new homes, including 371 single 
family, 292 townhome/duplex, and 3,763 multifamily units. It will also allow up to approximately 9,027,000 
net new square feet of non-residential uses in the Study Area, including retail, office, industrial, and research 
and development uses. The project also includes 454 acres of open space. Table 6 below summarizes 
expected growth by land use type under the TOD Overlay Zone Land Use Framework Plan.  

Future development proposals within the study area would be subject to City review for consistency with the 
TOD Overlay Zone Land Use Framework Plan, General Plan, Zoning Ordinance, Palmdale Transit Village 
Specific Plan (PTVSP) and Palmdale Trade and Commerce Center Specific Plan (PTCCSP), and additional 
analysis may be required.  
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Table 6: Anticipated Growth Under the TOD Overlay Zone Land Use Framework Plan 

Net New Homes / Net New 
Nonresidential Space1 

Residential   

Single Family Detached (units) 371 

Townhome/Duplex (units)  292 

Multifamily (units)  3,763 

Residential Subtotal (units) 4,426 

Non-Residential   

Mixed Use Retail (sf)2 1,928,000 

Mixed Use Office (sf)2 3,235,000 

General Commercial/Retail (sf)2 853,000 

General Office (sf)2 27,000 

R&D (sf)2 721,000 

Industrial (sf)2 2,281,000 

Public Facility (sf)2 -18,000 

Non-residential Subtotal (sf)2 9,027,000 

Open Space   

Open Space (acres)3 454 

Note:  

1. “Net New Homes” = total new residential units - existing residential units removed.  
"Net New Nonresidential Space" = total new nonresidential space - existing nonresidential space removed. 

2. All numbers rounded to the nearest 1,000. “sf” = square feet of nonresidential built space. 

3. Includes proposed "Open Space and Recreation" and "Potential Future Open Space and Recreation". 
Source: Dyett and Bhatia 2016. 

3.2 PROJECT TRIP GENERATION 
Trip generation refers to the process of estimating the amount of motor vehicle traffic that a project will add 
to (or subtract from) the surrounding roadway system. Estimates are made of future trips for the peak one-
hour periods during the morning and evening commute periods when traffic volumes on the adjacent streets 
are highest. 

The baseline trip generation estimates for the project were developed using the Institute of Transportation 
Engineers’ (ITE) Trip Generation Manual, 9th Edition. The TOD Land Use Framework Plan’s land uses were 
assigned as closely as possible to categories represented in the manual, in order to estimate the baseline 
number of daily, AM peak, and PM peak hour trips. 

The TOD Land Use Framework Plan proposes major changes to the allowed land uses in Palmdale, by 
allowing the addition of significantly taller and denser residential and commercial buildings in appropriate 
locations. A major component of the proposed TOD Project is that it allows many mixed use developments, 
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coupled with the addition of a finer-grained roadway network, high-capacity transit routes, and expanded 
transit service. The area southeast of the future Palmdale Multimodal Station is proposed to become a 
vibrant downtown district featuring offices, hotels, high-density housing, street-facing retail, cultural uses, 
parks and plazas. Transit-oriented residential and mixed-use development would also take shape northwest, 
northeast, and southwest of the future Multimodal Station, and along the Avenue Q corridor. The downtown 
district and these additional transit-oriented and mixed-use areas will be easily accessible for travelers of all 
modes via bicycle and pedestrian friendly streets, transit access via the existing Metrolink commuter trains 
and bus service from multiple agencies, future high-speed rail lines, and new high capacity transit lines along 
Avenue Q and Palmdale Boulevard.  

The ITE cautions that average ITE trip generation rates are not appropriate or accurate for assessing land use 
projects located in downtowns, mixed-use projects, places served by public transit, or with transportation 
demand management (TDM) programs.8 This is because ITE data is collected primarily at single-use 
suburban land-use developments with plentiful free parking and little or no transit service. Therefore, 
adjusting the baseline number of trips, which were estimated using average ITE rates, is necessary to achieve 
a realistic projection of trips generated by the project.9 

To accomplish this, the MXD Mixed-Use Trip Generation Model was used to estimate the number of internal 
capture, transit-based, and walking trips.10 Only the most appropriate Traffic Analysis Zones (TAZs) within 
the project area were chosen for modeling using the Mixed Use Development analysis component of the 
MXD model. These TAZs contain the study area’s highest number of mixed use land uses and greatest 
densities. The land use and transportation characteristics of these TAZs were input into the MXD Model to 
determine trip reduction percentages. Table 7 shows the calculated trip reduction percentages. These trip 
reduction percentages were then applied to the baseline ITE values for each of these TAZs to determine the 
final number of trips for daily, AM peak hour, and PM peak hour for each TAZ. 

Table 7: Trip Reduction Percentages from MXD Model 

Time of Day Reduction % 
Daily 29.8% 

AM Peak Hour 27.6% 

PM Peak Hour 31.5% 
 

The calculated baseline ITE trips and MXD reduced trips by TAZ are summarized in Table 8 and Table 9, 
respectively. 

                                                             
8 Trip Generation Handbook: An ITE Recommended Practice (June 2004). Page 15: “If the site is located in a downtown setting, served 
by significant public transportation, or is the site of an extensive transportation demand management program, the site is not consistent 
with the ITE data...”   
9 Parker, Terry. “Overview of Trip-Generation for Urban Infill, Mixed-Use, and Transit-Oriented Development Land Use Projects.” 
Caltrans Division of Transportation Planning, December 2012. http://www.dot.ca.gov/hq/tpp/offices/ocp/sp_files/Trip-
GenerationRatesForUrbanInfill_and_TODprojects_Dec2012.pdf. This Caltrans memo explains the importance of completing this step 
for accurate trip generation results, and recommends appropriate modeling approaches. 
10 The MXD model, which has been adopted for use in Transportation Impact Analyses by San Diego’s regional planning agency 
(SANDAG), among other agencies, is available for download at: http://www.epa.gov/smartgrowth/mixed-use-trip-generation-model.   
Further information about the model may be found at this website and at the following link: 
http://www.westernite.org/annualmeetings/alaska11/Compendium/Moderated%20Session%20Papers/6A-Christine%20Eary.pdf.  
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Table 8: Trip Generation by TAZ – ITE Baseline 

TAZ 

TOTAL BASELINE TRIPS (ITE AVERAGE RATE) 

Total Daily 
Trips AM Total In Out PM Total In Out 

20365401 17,295 936 730 207 1,720 616 1,105 

20365402 4,627 343 209 134 470 191 279 

20365501 8,615 925 718 206 1,073 259 814 

20365801 29,236 1,959 1,233 726 2,957 1,214 1,743 

20366101 12,131 302 167 135 1,055 517 538 

20326201 9,424 620 196 424 898 515 383 

20366301 7,780 625 459 166 832 296 536 

20369101 61,829 4,116 3,284 832 6,436 2,208 4,229 

20383501 6,339 828 730 99 875 106 769 

20383503 16,397 949 505 444 1,574 741 833 

20362301 6,472 256 123 134 584 292 292 

20362401 11,160 350 157 193 979 500 480 

20365601 6,588 593 451 142 737 223 513 

20365701 7,987 270 169 100 721 330 391 

TOTAL 205,880 13,073 9,131 3,942 20,912 8,007 12,905 
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Table 9: Trip Generation by TAZ – MXD Reduced 

TAZ 

MXD REDUCED TOTAL TRIPS 

Total Daily 
Trips AM Total In Out PM Total In Out 

20365401 12,145 678 528 150 1,179 422 757 

20365402 3,249 248 151 97 322 131 191 

20365501 6,050 669 520 149 735 177 558 

20365801 20,531 1,417 892 525 2,026 832 1,194 

20366101 8,519 218 121 97 723 354 369 

20326201 6,618 448 142 307 615 353 262 

20366301 5,464 452 332 120 570 203 367 

20369101 43,419 2,978 2,376 602 4,410 1,513 2,897 

20383501 4,451 599 528 71 600 73 527 

20383503 11,515 687 366 321 1,078 508 571 

20362301 4,545 186 89 97 400 200 200 

20362401 7,837 253 114 139 671 342 329 

20365601 4,627 429 326 103 505 153 352 

20365701 5,609 195 122 73 494 226 268 

TOTAL 144,577   9,458   6,606  2,852  14,329  5,486  8,842  
 

3.3 PROJECT TRIP DISTRIBUTION & ASSIGNMENT 
The trip distribution and assignment forecasts for the project were developed based on field reconnaissance, 
understanding of the circulation system, review of distribution forecasts developed for recent Palmdale 
transportation impact analyses (such as the 2012 City of Palmdale Housing Element Project Traffic Analysis 
prepared by RBF Consulting), and City-provided information. Refinement of the trip distribution forecasts 
occurred locally where appropriate to account for the planned High Desert Corridor/10th Street East 
interchange. Based on these factors, project trip distribution patterns were developed and the net peak-hour 
trips generated by the proposed project were assigned to the roadway system. The project trip assignments 
for the AM and PM peak periods are presented in Figure 11 and Figure 12, respectively.  

The specific assignments of trips to intersections were made using Synchro’s Traffic Impact Analysis (TIA) 
Module. The module allows for inputs of ‘land use developments’ into the Synchro model of the project study 
area, along with inputs of the vehicle trips (inward and outward bound) forecast to be generated by each ‘land 
use development’. In this traffic study, each Traffic Analysis Zone was modeled in Synchro as an individual 
'land use development'.  

Synchro's TIA module assigns the trips for each ‘land use development’ to origin and driveway nodes. The 
software module then iterates all possible combinations of the origin-destination (O-D) pairs and distributes 
the trips proportionally considering the existing travel patterns. Manual adjustments were made to account 
for trips expected to make use of roadways not included in the Synchro model network. 
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Figure 11: Project Trip Assignment, AM Peak Hour 
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Figure 12: Project Trip Assignment, PM Peak Hour 
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4 CUMULATIVE CONDITIONS 
This chapter describes projected transportation conditions under Cumulative conditions without and with 
the project. This includes presenting projected traffic volumes and automobile level of service results for the 
study intersections under the Cumulative No Project and Cumulative with Project scenarios. This assessment 
also describes projected conditions for bicycle facilities, pedestrian facilities, and public transit facilities and 
services in and near the study area. Projected transportation conditions in each scenario were evaluated 
using the methods described in Chapter 1, Section 1.4, Analysis Methods. 

4.1 CUMULATIVE TRAFFIC VOLUMES 
Projected traffic volumes for the Cumulative No Project scenario were developed based on forecasts from the 
Southern California Association of Governments (SCAG) travel demand forecast model, supplemented by 
modeling results from the High Desert Corridor (HDC) model prepared by Parsons Transportation Group 
(Parsons) for environmental review of the HDC project. The traffic forecasts include buildout of land uses 
consistent with the existing General Plan, in addition to traffic increases due to regional growth. Planned 
roadway system changes specified in the HDC model, such as the completion of the High Desert Corridor 
facility, are assumed. 

Parsons provided the recommended background traffic growth rate (a fixed background traffic growth rate of 
2% per year), based on the regional traffic modeling forecast year 2040 volumes determined through the 
High Desert Corridor (HDC) modeling effort. Use of the Parsons HDC model outputs provides consistency 
with both the SCAG model and the HDC model, allowing for consistent results. This fixed background traffic 
growth rate of 2% per year for 20 years was assumed to estimate future traffic volumes at study area 
intersections under Cumulative No Project conditions.  

The forecast traffic volumes for the AM and PM peak periods for the Cumulative No Project scenario are 
presented in Figure 13 and Figure 14, respectively. 

Net new project trip estimates from Chapter 3 were added to the Cumulative No Project conditions to arrive 
at traffic volumes for the Cumulative with Project scenario. The forecast traffic volumes for the AM and PM 
peak periods for the Cumulative with Project scenario are presented in Figure 15 and Figure 16, respectively. 

4.2 CUMULATIVE ROADWAY CHANGES 

No Project Roadway Changes 
A number of roadway and intersection changes have been planned and funded, as part of previous planning 
efforts, to accommodate the buildout of the General Plan and to accommodate regional traffic growth. This 
traffic analysis conservatively does not assume implementation of roadway improvements identified in the 
City of Palmdale General Plan Circulation Element (GPCE) unless an identified funding program is 
established, such as the Ten-Year Capital Improvement Program (CIP) or the Regional Transportation Plan 
(RTP). Funding is identified for the following circulation improvements, and therefore, the improvements are 
assumed in the forecast year 2035 conditions analysis: 
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 5th Street East Improvements (Palmdale Boulevard (SR-138) to Avenue S), as funded by the City of 
Palmdale Ten-Year CIP Project STR-007. Street widening of 5th Street East as a Secondary Arterial 
as identified on the Circulation Element. 

 10th Street East Improvements (Rancho Vista Boulevard to Avenue Q), as funded by the City of 
Palmdale Ten-Year CIP Project STR-008. Street widening of 10th Street East as a Major Arterial as 
identified on the Circulation Element. 

 Division Street Improvements (Technology Drive to Palmdale Boulevard (SR-138)), as funded by the 
City of Palmdale Ten-Year CIP Project STR-065. Street widening of Division Street to a Major 
Arterial as identified on the Circulation Element. 

 Construction of the HDC as a 4 to 8-lane grade-separated facility with an interchange at the junction 
of 10th Street East and HDC as funded by the RTP. 

Palmdale City staff was consulted throughout the process of assembling this list of planned roadway network 
and intersection modifications. These changes to the roadway network are assumed to occur under both the 
Cumulative No Project and Cumulative with Project scenarios. 

By limiting assumed improvements to those included in a funding program, this report helps to determine 
which components of the proposed project, which is designed to be self-mitigating, need to be implemented 
to provide acceptable operations supportive of the proposed project.  

With Project Roadway Changes 

Intersection modifications are also proposed at several study intersections to better accommodate existing 
and future traffic flows. The lane configurations for intersections that have changed from the existing 
condition for this scenario are shown in Figure 17. 

The proposed roadway network changes are summarized below: 

 Palmdale Boulevard 
 Increase to 8 lanes, with turn pockets as needed at selected intersections. 

 Increase the number of through lanes westbound at Division Street to five lanes to the freeway 
ramps. 

 SR-14 Ramps: Restripe existing paved roadway to assign two lanes to the northbound and 
southbound ramps. This may require construction of additional pavement width on Palmdale 
Boulevard to install an additional turn pocket. 

 Sierra Highway: Realigned Sierra Highway will be 6 lanes with left turn pockets at intersections. 

 Division Street: Increase to four lanes with left turn pockets at intersections. 
 Trade Center Drive: Can be reduced to two lanes with left turn pockets at intersections; consider a 

three lane road with two way left turn lanes. 
 Avenue P-8: The intersection at the realigned Sierra Highway will have two left turn pockets and 

one right turn pocket. 
 5th Street West: Maintain four lanes and left turn pockets at intersections. 
 Avenue Q: Reconstruction of Avenue Q into a high-capacity transit corridor will require a two lane 

roadway with left turn pockets and protected left turn phasing to accommodate a center running 
transit-only lane. 
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4.3 CUMULATIVE INTERSECTION LEVELS OF SERVICE 
Synchro Version 9 traffic analysis software was used to calculate automobile level of service for the study 
intersections under Cumulative conditions. The results for the Cumulative No Project and Cumulative with 
Project scenarios are summarized in Table 10. The table presents the level of service (LOS) standard for each 
intersection, the calculated LOS of each intersection for both the AM and PM peak periods, and the average 
intersection delay. Appendix A contains the corresponding LOS calculation sheets. 

Table 10  Cumulative Without and With Project Peak Hour Intersection Levels of Service 

Intersection LOS Standard Peak Hour 

Cumulative No Project 
Cumulative with 

Project 

LOS Delay (sec) LOS Delay (sec) 

1.  Trade Center Dr / West Ave Q1 D 

AM B 12 C 24 

PM B 13 C 24 

2.  Trade Center Dr / Auto Center Dr1 D 

AM A 9 B 11 

PM B 10 B 11 

3. 5th St W / Auto Center Dr1 D 

AM A 9 A 9 

PM A 9 B 12 

4. 5th St W / West Ave Q1 D 

AM A 9 B 18 

PM B 13 D 36 

5. 5th St W / Palmdale Blvd D 

AM D 40 C 27 

PM F 81 D 52 

6. SR-14 SB Ramps / Palmdale Blvd D 

AM D 37 C 22 

PM F 106 C 31 

7. SR-14 NB Ramps / Palmdale D 

AM B 11 B 13 

PM B 14 B 13 

8. Division St / Palmdale Blvd D 

AM C 26 C 25 

PM C 31 D 45 

9. Division St / West Ave Q1 D 

AM B 11 C 34 

PM B 13 D 42 

10. Sierra Highway / E Ave P-8 D 

AM C 31 C 24 

PM D 46 D 46 

Notes: 
1. Intersection control is assumed to change from existing stop controlled or all-way flashing red to a fully signalized actuated 

intersection in the Cumulative with Project conditions 
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Figure 13: Cumulative No Project A.M. Peak Hour Traffic Volumes 
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Figure 14: Cumulative No Project P.M. Peak Hour Traffic Volumes 
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Figure 15: Cumulative with Project A.M. Peak Hour Traffic Volumes 
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Figure 16: Cumulative with Project P.M. Peak Hour Traffic Volumes 
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Figure 17: Future Intersection Lane Configurations 
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4.4 CUMULATIVE IMPACTS & MITIGATION MEASURES 
This section evaluates the intersection LOS results presented in Table 10 against the criteria for significant 
transportation impacts described in Chapter 1, Section 1.5, Significance Criteria. Cumulative with Project 
conditions were evaluated relative to Cumulative No Project conditions to determine potential project 
impacts. This section also presents mitigation measures for identified project impacts. Mitigation measures 
are also included as policies and/or implementation actions in the TOD Overlay Zone Land Use Framework 
Plan and the TOD Overlay Zone Transportation Report. 

To the greatest extent possible, the TOD Overlay Zone Land Use Framework Plan and the TOD Overlay 
Zone Transportation Report were designed to be "self mitigating”. The TOD Overlay Zone project plans 
therefore include roadway improvements to accommodate buildout of the project. These include making 
changes to the study area roadway network to prioritize and better facilitate the movement of different 
modes relative to the adjacent proposed land uses. Intersection modifications are also proposed at several 
study intersections to better accommodate future traffic flows. More detail regarding the street designs for 
the project can be found in the TOD Overlay Zone Transportation Report.  The plan’s proposed intersection 
improvements include: 

 Trade Center Drive and Avenue Q (Intersection 1): The intersection approaches on Trade 
Center Drive will be reconfigured to single through-right shared lanes and left turn pockets; the 
approaches at Auto Center Drive will be reconfigured to single through-right shared lanes and left 
turn pockets. 

 Trade Center Drive and Auto Center Drive (Intersection 2): The intersection approaches on 
Trade Center Drive will be reconfigured to single through-right shared lanes and left turn pockets; 
the approaches at Auto Center Drive will be reconfigured to single through-right shared lanes and 
left turn pockets. 

 5th Street West and Auto Center Drive (Intersection 3): The northbound and southbound 
approaches of 5th Street West will remain as two through lanes and single left turn pockets; the 
approaches on Auto Center Drive will be reconfigured to a single eastbound shared through-right 
lane and a left turn pocket, and the westbound approach will be reconfigured to a single approach 
lane serving all movements. 

 5th Street West and Avenue Q (Intersection 4): The northbound and southbound approaches 
of 5th Street West will remain as two through lanes and single left turn pockets; both approaches on 
Avenue Q will be reconfigured to a single shared through-right lane and a left turn pocket. 

 5th Street West and Palmdale Boulevard (Intersection 5): Palmdale Boulevard will be 
reconfigured to four approach lanes in both the eastbound and westbound direction with left and 
right turn pockets. For the westbound direction, two left turn pockets are required; the approaches of 
5th West will be reconfigured to two through lanes in both the northbound and southbound direction. 
The northbound direction will have one left and one right turn pocket, and the southbound direction 
will have two left turn pockets. 

 SR-14 SB Ramps and Palmdale Boulevard (Intersection 6): Palmdale Boulevard will be 
reconfigured to four through lanes in both directions; the southbound off ramp will add an additional 
left turn pocket for a total of two left turn pockets. 

 SR-14 NB Ramps and Palmdale Boulevard (Intersection 7): Palmdale Boulevard will be 
reconfigured to four through lanes in both directions; the westbound on ramp will add an additional 
right turn pocket for a total of one through-right shared land and one right turn pocket. 
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 Division Street and Palmdale Boulevard (Intersection 8): Palmdale Boulevard will be 
reconfigured to four through lanes in the eastbound direction and five through lanes in the 
westbound direction. In the eastbound direction, two left turn pockets and two right turn pockets are 
required. In the westbound direction, two left turn pockets and a single right turn pocket is required; 
Division Street will be reconfigured as two through lanes in both the northbound and southbound 
directions. In the northbound direction, two left turn pockets are required. In the southbound 
direction, a single left turn pocket and three right turn pockets are required. 

 Division Street and Avenue Q (Intersection 9): The northbound and southbound approaches 
of Division Street will be reconfigured as two through lanes and single left turn pockets; both 
approaches on Avenue Q will be reconfigured to a single shared through-right lane and a left turn 
pocket. 

 Sierra Highway (realigned location) and East Avenue P-8 (Intersection 10): Sierra 
Highway will be realigned to the west to align with the existing 4th Street East. The realigned Sierra 
Highway/East Avenue P-8 intersection will be reconfigured to provide Sierra Highway with three 
through lanes in each direction. The northbound direction will require two left turn pockets, and the 
southbound direction will require a single right turn pocket; the eastbound approach of East Avenue 
P-8 will be reconfigured to have two left turn pockets and one right turn pocket. 

Automobile Delay Impacts 
As shown in Table 10, under Cumulative No Project conditions, the following study intersections are 
projected to operate at levels of service that do not meet their designated LOS standards during at least one 
peak hour: 

 5th Street West and Palmdale Boulevard (PM) 

 SR-14 SB Ramps and Palmdale Boulevard (PM) 

 

Impact TRA-1 (5th Street West and Palmdale Boulevard): This intersection operates at acceptable 
levels of service during the AM and PM peak hours under Existing Conditions. The addition of Cumulative 
No Project background traffic growth is expected to cause the PM peak hour level of service to change from 
LOS D to LOS F. This constitutes a significant impact according to the thresholds established by the City 
of Palmdale. 

Mitigation Measure TRA-1: The impacts due to background traffic growth in the Cumulative No Project 
scenario will be fully mitigated by the buildout of the TOD Overlay Zone project. The Cumulative with Project 
conditions identify Palmdale Boulevard as the primary regional arterial through the Project Area for auto 
traffic, and proposed project plan’s reconfiguration of this intersection includes the addition of though lanes 
and turn pockets at the intersection of 5th St West and Palmdale Boulevard.  

Significance after Mitigation: The implementation of the above intersection configuration included in 
the TOD Overlay Zone project plan will accommodate the background growth as well as the growth 
associated with the TOD Overlay Zone project. The resultant peak hour level of service will change from LOS 
F to LOS D and reduce the impact to less than significant. 

 

Impact TRA-2 (SR-14 SB Ramps and Palmdale Boulevard): This intersection operates at acceptable 
levels of service during the AM and PM peak hours under Existing Conditions. The addition of Cumulative 
No Project traffic is expected to cause the PM peak hour level of service to change from LOS D to LOS F. This 
constitutes a significant impact according to the thresholds established by the City of Palmdale. 
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Mitigation Measure TRA-2: The impacts due to the horizon year background growth will be fully 
mitigated by the buildout of the TOD Overlay Zone project. The Cumulative with Project conditions identify 
Palmdale Boulevard as the primary regional arterial through the Project Area for auto traffic. The proposed 
project plan’s reconfiguration of this intersection includes the addition of though lanes on Palmdale 
Boulevard for a total of four lanes in each direction and the addition of another southbound left turn pocket 
at the off ramp.  

Significance after Mitigation: The implementation of the above intersection configuration included in 
the TOD Overlay Zone project plan will accommodate the background growth as well as the growth 
associated with the TOD Overlay Zone project. The resultant peak hour level of service will change from LOS 
F to LOS C and reduce the impact to less than significant. 

Under Cumulative with Project conditions, relative to Cumulative No Project conditions, there are no 
significant automobile delay impacts are projected to occur at study intersections. This is due to the buildout 
of the Project itself, which includes the reconfiguration of the study intersections mentioned above. 

Pedestrian Impacts 
The proposed project will increase the study area's population and can therefore be expected to increase the 
number of pedestrians in various parts of the study area. With new developments, construction or upgrading 
of pedestrian facilities will be required and will enhance the overall pedestrian network. The project will 
result in the completion of the study area’s sidewalk and off-street pathway network, and will add a fine-
grained and pedestrian-friendly street network. However, increased vehicle trips due to new development 
may make crossing some major streets more difficult. The addition of signalized intersections will improve 
pedestrian safety where the crossings are currently uncontrolled. 

Based on the above considerations, the project has a less-than-significant impact to the pedestrian 
network. 

Bicycle Impacts 
The proposed project will increase the study area's population and can therefore be expected to increase the 
number of bicyclists in various parts of the study area. With new developments, construction or upgrading of 
bicycle facilities will be required and will enhance the overall bicycle network. The project will result in the 
completion of the study area’s on-street bicycle network and off-street bicycle/pedestrian pathway network, 
and will add a fine-grained and more bicycle-friendly street network. However, increased vehicle trips due to 
new development may make crossing some major streets more difficult. The addition of signalized 
intersections will improve crossing safety for cyclists where the crossings are currently uncontrolled. 

Based on the above considerations, the project has a less-than-significant impact to the bicycle network. 

Transit Impacts 
The proposed project will increase the study area's population of residents and employees and can therefore 
be expected to increase overall transit demand. The service plans for California High Speed Rail, Xpress West 
High Speed Rail, Metrolink, and Antelope Valley Transit Authority (AVTA) bus service will improve service to 
the study area and will provide sufficient facilities and services to accommodate this increase in ridership. 

The project’s proposed roadway network will be built around these existing and future transit improvements, 
including high-speed rail, new high-capacity transit lines, commuter rail, and bus service. The project will 
enhance access to the future Palmdale Multimodal Station, which will be a hub serving California High Speed 
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Rail, Xpress West High Speed Rail, the new high-capacity transit line along Avenue Q, Metrolink, and 
Antelope Valley Transit Authority (AVTA) bus service. The project also includes the proposed Avenue Q 
Corridor high-capacity transit line, and an improved bicycle and pedestrian network to access the Palmdale 
Multimodal Station, Avenue Q Corridor transit stations, and other transit stops throughout the study area. 

Traffic delays on streets with transit service can adversely affect service efficiency. Implementing the policies 
and street designs regarding transit set forth in the project’s plans, such as the exclusive transit lanes 
proposed for the Avenue Q corridor, and the planned intersection reconfigurations listed earlier in this 
chapter, will allow buses to maintain schedules and provide necessary service. 

Based on the above considerations, the project has a less-than-significant impact to the transit network. 



 

 

Appendix A Intersection LOS Calculations 



HCM Unsignalized Intersection Capacity Analysis
1: Trade Center Dr. & W. Ave Q 3/2/2016

PALMDALE TIA 5:00 pm 2/1/2016 EXISTING CONDITIONS Synchro 9 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 2 2 17 16 24 7 90 34 38 64 10
Future Volume (Veh/h) 5 2 2 17 16 24 7 90 34 38 64 10
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 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
Hourly flow rate (vph) 5 2 2 19 18 26 8 99 37 42 70 11
Pedestrians 2 1
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 622
pX, platoon unblocked
vC, conflicting volume 310 314 40 239 282 102 81 138
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 310 314 40 239 282 102 81 138
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 100 100 97 97 97 99 97
cM capacity (veh/h) 571 579 1022 672 603 931 1515 1441

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 5 2 2 19 18 26 107 37 77 46
Volume Left 5 0 0 19 0 0 8 0 42 0
Volume Right 0 0 2 0 0 26 0 37 0 11
cSH 571 579 1022 672 603 931 1515 1700 1441 1700
Volume to Capacity 0.01 0.00 0.00 0.03 0.03 0.03 0.01 0.02 0.03 0.03
Queue Length 95th (ft) 1 0 0 2 2 2 0 0 2 0
Control Delay (s) 11.4 11.2 8.5 10.5 11.2 9.0 0.6 0.0 4.2 0.0
Lane LOS B B A B B A A A
Approach Delay (s) 10.7 10.1 0.4 2.7
Approach LOS B B

Intersection Summary
Average Delay 3.3
Intersection Capacity Utilization 25.6% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 AWSC
2: Trade Center Dr. & Auto Center Dr./Auto Center Dr 3/2/2016

PALMDALE TIA 5:00 pm 2/1/2016 EXISTING CONDITIONS Synchro 9 Report
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Intersection
Intersection Delay, s/veh 8.4
Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 6 40 91 0 3 32 5 0 40 63 5
Future Vol, veh/h 0 6 40 91 0 3 32 5 0 40 63 5
Peak Hour Factor 0.92 0.85 0.85 0.85 0.92 0.85 0.85 0.85 0.92 0.85 0.85 0.85
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 7 47 107 0 4 38 6 0 47 74 6
Number of Lanes 0 1 2 0 0 1 2 0 0 1 2 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 3 3 3
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 3 3 3
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 3 3 3
HCM Control Delay 8.3 8.3 8.6
HCM LOS A A A

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1 SBLn2
Vol Left, % 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0%
Vol Thru, % 0% 100% 81% 0% 100% 13% 0% 100% 68% 0% 100%
Vol Right, % 0% 0% 19% 0% 0% 87% 0% 0% 32% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 40 42 26 6 27 104 3 21 16 4 49
LT Vol 40 0 0 6 0 0 3 0 0 4 0
Through Vol 0 42 21 0 27 13 0 21 11 0 49
RT Vol 0 0 5 0 0 91 0 0 5 0 0
Lane Flow Rate 47 49 31 7 31 123 4 25 18 5 57
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.076 0.073 0.044 0.011 0.046 0.159 0.006 0.038 0.027 0.008 0.085
Departure Headway (Hd) 5.787 5.287 5.152 5.779 5.279 4.668 5.973 5.473 5.249 5.824 5.324
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 618 676 694 619 677 766 598 652 680 614 672
Service Time 3.527 3.027 2.893 3.518 3.018 2.408 3.722 3.222 2.998 3.566 3.066
HCM Lane V/C Ratio 0.076 0.072 0.045 0.011 0.046 0.161 0.007 0.038 0.026 0.008 0.085
HCM Control Delay 9 8.4 8.1 8.6 8.3 8.3 8.8 8.4 8.1 8.6 8.6
HCM Lane LOS A A A A A A A A A A A
HCM 95th-tile Q 0.2 0.2 0.1 0 0.1 0.6 0 0.1 0.1 0 0.3



HCM 2010 AWSC
2: Trade Center Dr. & Auto Center Dr./Auto Center Dr 3/2/2016
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 4 73 19
Future Vol, veh/h 0 4 73 19
Peak Hour Factor 0.92 0.85 0.85 0.85
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 5 86 22
Number of Lanes 0 1 2 0

Approach SB
Opposing Approach NB
Opposing Lanes 3
Conflicting Approach Left WB
Conflicting Lanes Left 3
Conflicting Approach Right EB
Conflicting Lanes Right 3
HCM Control Delay 8.4
HCM LOS A

Lane SBLn3



HCM 2010 AWSC
3: 5th St. W & Auto Center Dr/Auto Center Dr. 3/2/2016

PALMDALE TIA 5:00 pm 2/1/2016 EXISTING CONDITIONS Synchro 9 Report
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Intersection
Intersection Delay, s/veh 8.3
Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 5 18 24 0 10 5 8 0 35 81 21
Future Vol, veh/h 0 5 18 24 0 10 5 8 0 35 81 21
Peak Hour Factor 0.92 0.79 0.79 0.79 0.92 0.79 0.79 0.79 0.92 0.79 0.79 0.79
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 6 23 30 0 13 6 10 0 44 103 27
Number of Lanes 0 1 2 0 0 0 2 0 0 1 2 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 2 3 3
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 3 3 3
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 3 3 2
HCM Control Delay 8 8.2 8.3
HCM LOS A A A

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 100% 0% 0% 80% 0% 100% 0% 0%
Vol Thru, % 0% 100% 56% 0% 100% 20% 20% 24% 0% 100% 81%
Vol Right, % 0% 0% 44% 0% 0% 80% 0% 76% 0% 0% 19%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 35 54 48 5 12 30 13 11 9 61 37
LT Vol 35 0 0 5 0 0 10 0 9 0 0
Through Vol 0 54 27 0 12 6 3 3 0 61 30
RT Vol 0 0 21 0 0 24 0 8 0 0 7
Lane Flow Rate 44 68 61 6 15 38 16 13 11 77 47
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.068 0.096 0.08 0.01 0.023 0.051 0.026 0.018 0.018 0.109 0.065
Departure Headway (Hd) 5.552 5.051 4.744 5.885 5.386 4.826 5.843 4.91 5.621 5.12 4.989
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 646 710 756 609 665 742 613 729 638 700 719
Service Time 3.276 2.775 2.468 3.616 3.116 2.557 3.575 2.642 3.346 2.846 2.714
HCM Lane V/C Ratio 0.068 0.096 0.081 0.01 0.023 0.051 0.026 0.018 0.017 0.11 0.065
HCM Control Delay 8.7 8.3 7.9 8.7 8.2 7.8 8.7 7.7 8.4 8.5 8.1
HCM Lane LOS A A A A A A A A A A A
HCM 95th-tile Q 0.2 0.3 0.3 0 0.1 0.2 0.1 0.1 0.1 0.4 0.2
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 9 91 7
Future Vol, veh/h 0 9 91 7
Peak Hour Factor 0.92 0.79 0.79 0.79
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 11 115 9
Number of Lanes 0 1 2 0

Approach SB
Opposing Approach NB
Opposing Lanes 3
Conflicting Approach Left WB
Conflicting Lanes Left 2
Conflicting Approach Right EB
Conflicting Lanes Right 3
HCM Control Delay 8.4
HCM LOS A

Lane



HCM 2010 AWSC
4: 5th Ave. W/5th St. W & W. Ave Q 3/2/2016
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Intersection
Intersection Delay, s/veh 8.6
Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 1 37 21 0 15 50 32 0 64 125 44
Future Vol, veh/h 0 1 37 21 0 15 50 32 0 64 125 44
Peak Hour Factor 0.92 0.90 0.90 0.90 0.92 0.90 0.90 0.90 0.92 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 1 41 23 0 17 56 36 0 71 139 49
Number of Lanes 0 1 2 0 0 1 2 0 0 1 2 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 3 3 3
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 3 3 3
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 3 3 3
HCM Control Delay 8.5 8.5 8.7
HCM LOS A A A

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1 SBLn2
Vol Left, % 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0%
Vol Thru, % 0% 100% 49% 0% 100% 37% 0% 100% 34% 0% 100%
Vol Right, % 0% 0% 51% 0% 0% 63% 0% 0% 66% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 64 83 86 1 25 33 15 33 49 21 37
LT Vol 64 0 0 1 0 0 15 0 0 21 0
Through Vol 0 83 42 0 25 12 0 33 17 0 37
RT Vol 0 0 44 0 0 21 0 0 32 0 0
Lane Flow Rate 71 93 95 1 27 37 17 37 54 23 41
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.113 0.134 0.128 0.002 0.043 0.054 0.028 0.058 0.077 0.039 0.063
Departure Headway (Hd) 5.715 5.215 4.856 6.176 5.676 5.235 6.092 5.592 5.132 6.003 5.503
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 626 686 737 578 628 681 586 639 695 595 649
Service Time 3.458 2.958 2.598 3.931 3.431 2.99 3.843 3.343 2.883 3.756 3.256
HCM Lane V/C Ratio 0.113 0.136 0.129 0.002 0.043 0.054 0.029 0.058 0.078 0.039 0.063
HCM Control Delay 9.2 8.8 8.3 8.9 8.7 8.3 9 8.7 8.3 9 8.6
HCM Lane LOS A A A A A A A A A A A
HCM 95th-tile Q 0.4 0.5 0.4 0 0.1 0.2 0.1 0.2 0.2 0.1 0.2
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 21 56 12
Future Vol, veh/h 0 21 56 12
Peak Hour Factor 0.92 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 23 62 13
Number of Lanes 0 1 2 0

Approach SB
Opposing Approach NB
Opposing Lanes 3
Conflicting Approach Left WB
Conflicting Lanes Left 3
Conflicting Approach Right EB
Conflicting Lanes Right 3
HCM Control Delay 8.6
HCM LOS A

Lane SBLn3
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 755 30 85 518 179 35 50 100 66 19 4
Future Volume (vph) 10 755 30 85 518 179 35 50 100 66 19 4
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.99 1.00 0.96 1.00 0.90 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 4790 1676 3224 1676 3017 1676 3353 1500
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1676 4790 1676 3224 1676 3017 1676 3353 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 821 33 92 563 195 38 54 109 72 21 4
RTOR Reduction (vph) 0 4 0 0 32 0 0 81 0 0 0 3
Lane Group Flow (vph) 11 850 0 92 726 0 38 82 0 72 21 1
Turn Type Prot NA Prot NA Prot NA Prot NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 4
Actuated Green, G (s) 1.5 31.8 6.4 36.7 5.4 25.9 7.9 28.4 28.4
Effective Green, g (s) 1.5 31.8 6.4 36.7 5.4 25.9 7.9 28.4 28.4
Actuated g/C Ratio 0.02 0.32 0.06 0.37 0.05 0.26 0.08 0.28 0.28
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 1523 107 1183 90 781 132 952 426
v/s Ratio Prot 0.01 0.18 c0.05 c0.23 0.02 c0.03 c0.04 0.01
v/s Ratio Perm 0.00
v/c Ratio 0.44 0.56 0.86 0.61 0.42 0.11 0.55 0.02 0.00
Uniform Delay, d1 48.8 28.3 46.4 25.9 45.8 28.2 44.3 25.8 25.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.9 1.5 45.5 1.0 3.2 0.3 4.5 0.0 0.0
Delay (s) 60.7 29.8 91.9 26.8 49.0 28.5 48.9 25.8 25.7
Level of Service E C F C D C D C C
Approach Delay (s) 30.1 33.9 32.4 42.9
Approach LOS C C C D

Intersection Summary
HCM 2000 Control Delay 32.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 28.0
Intersection Capacity Utilization 62.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 686 243 0 482 0 0 0 0 426 0 304
Future Volume (vph) 0 686 243 0 482 0 0 0 0 426 0 304
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 3.8 3.8 3.8 3.4 3.4
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3353 1500 3353 1676 1500
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3353 1500 3353 1676 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 746 264 0 524 0 0 0 0 463 0 330
RTOR Reduction (vph) 0 0 105 0 0 0 0 0 0 0 0 211
Lane Group Flow (vph) 0 746 159 0 524 0 0 0 0 463 0 119
Turn Type NA Perm NA Prot Perm
Protected Phases 4 8 6
Permitted Phases Free 4 6
Actuated Green, G (s) 90.0 52.2 52.2 26.6 26.6
Effective Green, g (s) 90.0 54.2 54.2 28.6 28.6
Actuated g/C Ratio 1.00 0.60 0.60 0.32 0.32
Clearance Time (s) 5.8 5.8 5.8 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3353 903 2019 532 476
v/s Ratio Prot 0.13 c0.16 c0.28
v/s Ratio Perm 0.09 0.11 0.08
v/c Ratio 0.22 0.18 0.26 0.87 0.25
Uniform Delay, d1 0.0 8.0 8.4 29.0 22.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.4 0.3 17.5 1.3
Delay (s) 0.2 8.4 8.8 46.4 24.0
Level of Service A A A D C
Approach Delay (s) 2.3 8.8 0.0 37.1
Approach LOS A A A D

Intersection Summary
HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 7.2
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 890 0 0 419 450 161 0 121 0 0 0
Future Volume (vph) 0 890 0 0 419 450 161 0 121 0 0 0
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.4 4.4 3.4 3.4
Lane Util. Factor 0.91 0.91 1.00 1.00
Frt 1.00 0.92 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 4818 4443 1676 1500
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 4818 4443 1676 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 967 0 0 455 489 175 0 132 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 74 0 0 0
Lane Group Flow (vph) 0 967 0 0 944 0 175 0 58 0 0 0
Turn Type NA NA Prot Perm
Protected Phases 4 8 2
Permitted Phases Free 2
Actuated Green, G (s) 66.6 120.0 41.6 41.6
Effective Green, g (s) 68.6 120.0 43.6 43.6
Actuated g/C Ratio 0.57 1.00 0.36 0.36
Clearance Time (s) 6.4 6.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2754 4443 608 545
v/s Ratio Prot c0.20 0.12 c0.10
v/s Ratio Perm 0.09 0.04
v/c Ratio 0.35 0.21 0.29 0.11
Uniform Delay, d1 13.8 0.0 27.2 25.3
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.1 1.2 0.4
Delay (s) 14.1 0.1 28.4 25.7
Level of Service B A C C
Approach Delay (s) 14.1 0.1 27.2 0.0
Approach LOS B A C A

Intersection Summary
HCM 2000 Control Delay 10.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 7.8
Intersection Capacity Utilization 35.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 869 116 27 584 16 226 40 40 13 20 66
Future Volume (vph) 24 869 116 27 584 16 226 40 40 13 20 66
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 2.6 3.3 2.6 3.3 3.7 3.7 3.7 3.7 3.7
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00 0.95
Frt 1.00 0.98 1.00 1.00 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 4733 1676 4799 1676 1765 1500 1676 2968
Flt Permitted 0.95 1.00 0.95 1.00 0.69 1.00 1.00 0.73 1.00
Satd. Flow (perm) 1676 4733 1676 4799 1223 1765 1500 1286 2968
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 945 126 29 635 17 246 43 43 14 22 72
RTOR Reduction (vph) 0 19 0 0 3 0 0 0 19 0 32 0
Lane Group Flow (vph) 26 1052 0 29 649 0 246 43 24 14 62 0
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 5.1 35.0 5.3 35.2 64.1 64.1 64.1 64.1 64.1
Effective Green, g (s) 7.1 37.0 7.3 37.2 66.1 66.1 66.1 66.1 66.1
Actuated g/C Ratio 0.06 0.31 0.06 0.31 0.55 0.55 0.55 0.55 0.55
Clearance Time (s) 4.6 5.3 4.6 5.3 5.7 5.7 5.7 5.7 5.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 99 1459 101 1487 673 972 826 708 1634
v/s Ratio Prot 0.02 c0.22 0.02 c0.14 0.02 0.02
v/s Ratio Perm c0.20 0.02 0.01
v/c Ratio 0.26 0.72 0.29 0.44 0.37 0.04 0.03 0.02 0.04
Uniform Delay, d1 53.9 36.9 53.9 33.0 15.2 12.4 12.3 12.2 12.4
Progression Factor 0.77 0.68 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 1.7 1.6 0.2 1.5 0.1 0.1 0.1 0.0
Delay (s) 43.0 26.9 55.4 33.2 16.7 12.5 12.4 12.3 12.4
Level of Service D C E C B B B B B
Approach Delay (s) 27.3 34.2 15.6 12.4
Approach LOS C C B B

Intersection Summary
HCM 2000 Control Delay 26.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 9.6
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 2 66 10 39 92 0 38 8 20 0 4 2
Future Volume (Veh/h) 2 66 10 39 92 0 38 8 20 0 4 2
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 2 69 11 41 97 0 40 8 21 0 4 2
Pedestrians 1 4
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 101 81 262 262 76 286 268 101
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 101 81 262 262 76 286 268 101
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 97 94 99 98 100 99 100
cM capacity (veh/h) 1486 1515 668 622 985 627 617 951

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 82 138 69 6
Volume Left 2 41 40 0
Volume Right 11 0 21 2
cSH 1486 1515 733 699
Volume to Capacity 0.00 0.03 0.09 0.01
Queue Length 95th (ft) 0 2 8 1
Control Delay (s) 0.2 2.4 10.4 10.2
Lane LOS A A B B
Approach Delay (s) 0.2 2.4 10.4 10.2
Approach LOS B B

Intersection Summary
Average Delay 3.8
Intersection Capacity Utilization 31.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 103 164 184 430 352 114
Future Volume (vph) 103 164 184 430 352 114
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1676 1500 1676 3353 3353 1500
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1676 1500 1676 3353 3353 1500
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 120 191 214 500 409 133
RTOR Reduction (vph) 0 163 0 0 0 77
Lane Group Flow (vph) 120 28 214 500 409 56
Turn Type Prot Prot Prot NA NA Perm
Protected Phases 5 2 3 8 4
Permitted Phases 2 4
Actuated Green, G (s) 11.6 11.6 13.0 52.8 32.8 32.8
Effective Green, g (s) 11.6 11.6 13.0 52.8 32.8 32.8
Actuated g/C Ratio 0.15 0.15 0.17 0.67 0.42 0.42
Clearance Time (s) 7.0 7.0 7.0 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 247 221 277 2252 1399 625
v/s Ratio Prot c0.07 0.02 c0.13 0.15 c0.12
v/s Ratio Perm 0.04
v/c Ratio 0.49 0.13 0.77 0.22 0.29 0.09
Uniform Delay, d1 30.8 29.1 31.4 5.0 15.2 13.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.3 12.5 0.2 0.5 0.3
Delay (s) 32.3 29.4 43.9 5.2 15.7 14.1
Level of Service C C D A B B
Approach Delay (s) 30.5 16.8 15.3
Approach LOS C B B

Intersection Summary
HCM 2000 Control Delay 19.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 78.6 Sum of lost time (s) 21.2
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 11 25 30 37 19 28 17 86 25 43 113 16
Future Volume (Veh/h) 11 25 30 37 19 28 17 86 25 43 113 16
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
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
Hourly flow rate (vph) 12 28 34 42 21 31 19 97 28 48 127 18
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 622
pX, platoon unblocked
vC, conflicting volume 408 395 72 342 376 97 145 125
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 408 395 72 342 376 97 145 125
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 97 95 97 92 96 97 99 97
cM capacity (veh/h) 477 516 975 525 529 940 1435 1459

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 12 28 34 42 21 31 116 28 112 82
Volume Left 12 0 0 42 0 0 19 0 48 0
Volume Right 0 0 34 0 0 31 0 28 0 18
cSH 477 516 975 525 529 940 1435 1700 1459 1700
Volume to Capacity 0.03 0.05 0.03 0.08 0.04 0.03 0.01 0.02 0.03 0.05
Queue Length 95th (ft) 2 4 3 6 3 3 1 0 3 0
Control Delay (s) 12.7 12.4 8.8 12.5 12.1 9.0 1.3 0.0 3.4 0.0
Lane LOS B B A B B A A A
Approach Delay (s) 10.8 11.2 1.1 2.0
Approach LOS B B

Intersection Summary
Average Delay 4.7
Intersection Capacity Utilization 29.8% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 9.1
Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 19 42 52 0 7 45 7 0 96 126 7
Future Vol, veh/h 0 19 42 52 0 7 45 7 0 96 126 7
Peak Hour Factor 0.92 0.82 0.82 0.82 0.92 0.82 0.82 0.82 0.92 0.82 0.82 0.82
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 23 51 63 0 9 55 9 0 117 154 9
Number of Lanes 0 1 2 0 0 1 2 0 0 1 2 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 3 3 3
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 3 3 3
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 3 3 3
HCM Control Delay 8.9 8.9 9.3
HCM LOS A A A

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1 SBLn2
Vol Left, % 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0%
Vol Thru, % 0% 100% 86% 0% 100% 21% 0% 100% 68% 0% 100%
Vol Right, % 0% 0% 14% 0% 0% 79% 0% 0% 32% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 96 84 49 19 28 66 7 30 22 4 53
LT Vol 96 0 0 19 0 0 7 0 0 4 0
Through Vol 0 84 42 0 28 14 0 30 15 0 53
RT Vol 0 0 7 0 0 52 0 0 7 0 0
Lane Flow Rate 117 102 60 23 34 80 9 37 27 5 64
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.19 0.152 0.087 0.04 0.055 0.116 0.015 0.06 0.042 0.008 0.101
Departure Headway (Hd) 5.857 5.357 5.257 6.246 5.746 5.194 6.363 5.863 5.64 6.167 5.667
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 609 665 677 570 619 685 559 606 630 577 628
Service Time 3.626 3.126 3.026 4.017 3.517 2.965 4.144 3.644 3.422 3.945 3.445
HCM Lane V/C Ratio 0.192 0.153 0.089 0.04 0.055 0.117 0.016 0.061 0.043 0.009 0.102
HCM Control Delay 10 9.1 8.5 9.3 8.9 8.7 9.2 9 8.7 9 9.1
HCM Lane LOS A A A A A A A A A A A
HCM 95th-tile Q 0.7 0.5 0.3 0.1 0.2 0.4 0 0.2 0.1 0 0.3
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 4 79 15
Future Vol, veh/h 0 4 79 15
Peak Hour Factor 0.92 0.82 0.82 0.82
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 5 96 18
Number of Lanes 0 1 2 0

Approach SB
Opposing Approach NB
Opposing Lanes 3
Conflicting Approach Left WB
Conflicting Lanes Left 3
Conflicting Approach Right EB
Conflicting Lanes Right 3
HCM Control Delay 8.9
HCM LOS A

Lane SBLn3
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Intersection
Intersection Delay, s/veh 8.6
Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 9 11 37 0 18 8 12 0 15 156 20
Future Vol, veh/h 0 9 11 37 0 18 8 12 0 15 156 20
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 0 10 12 40 0 20 9 13 0 16 170 22
Number of Lanes 0 1 2 0 0 0 2 0 0 1 2 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 2 3 3
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 3 3 3
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 3 3 2
HCM Control Delay 8.3 8.6 8.7
HCM LOS A A A

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 100% 0% 0% 82% 0% 100% 0% 0%
Vol Thru, % 0% 100% 72% 0% 100% 9% 18% 25% 0% 100% 72%
Vol Right, % 0% 0% 28% 0% 0% 91% 0% 75% 0% 0% 28%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 15 104 72 9 7 41 22 16 11 93 65
LT Vol 15 0 0 9 0 0 18 0 11 0 0
Through Vol 0 104 52 0 7 4 4 4 0 93 47
RT Vol 0 0 20 0 0 37 0 12 0 0 18
Lane Flow Rate 16 113 78 10 8 44 24 17 12 101 70
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.026 0.163 0.109 0.017 0.012 0.061 0.04 0.025 0.019 0.148 0.099
Departure Headway (Hd) 5.698 5.197 5.002 6.123 5.623 4.987 6.064 5.13 5.742 5.241 5.046
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 628 690 716 583 635 715 589 695 623 684 710
Service Time 3.434 2.933 2.738 3.873 3.374 2.737 3.815 2.881 3.478 2.977 2.781
HCM Lane V/C Ratio 0.025 0.164 0.109 0.017 0.013 0.062 0.041 0.024 0.019 0.148 0.099
HCM Control Delay 8.6 8.9 8.4 9 8.4 8.1 9.1 8 8.6 8.9 8.3
HCM Lane LOS A A A A A A A A A A A
HCM 95th-tile Q 0.1 0.6 0.4 0.1 0 0.2 0.1 0.1 0.1 0.5 0.3
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 11 140 18
Future Vol, veh/h 0 11 140 18
Peak Hour Factor 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 12 152 20
Number of Lanes 0 1 2 0

Approach SB
Opposing Approach NB
Opposing Lanes 3
Conflicting Approach Left WB
Conflicting Lanes Left 2
Conflicting Approach Right EB
Conflicting Lanes Right 3
HCM Control Delay 8.7
HCM LOS A

Lane
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Intersection
Intersection Delay, s/veh 10.2
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 12 73 95 0 46 52 60 0 36 127 42
Future Vol, veh/h 0 12 73 95 0 46 52 60 0 36 127 42
Peak Hour Factor 0.92 0.83 0.83 0.83 0.92 0.83 0.83 0.83 0.92 0.83 0.83 0.83
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 14 88 114 0 55 63 72 0 43 153 51
Number of Lanes 0 1 2 0 0 1 2 0 0 1 2 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 3 3 3
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 3 3 3
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 3 3 3
HCM Control Delay 10.3 10 10.2
HCM LOS B A B

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1 SBLn2
Vol Left, % 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0%
Vol Thru, % 0% 100% 50% 0% 100% 20% 0% 100% 22% 0% 100%
Vol Right, % 0% 0% 50% 0% 0% 80% 0% 0% 78% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 36 85 84 12 49 119 46 35 77 43 99
LT Vol 36 0 0 12 0 0 46 0 0 43 0
Through Vol 0 85 42 0 49 24 0 35 17 0 99
RT Vol 0 0 42 0 0 95 0 0 60 0 0
Lane Flow Rate 43 102 102 14 59 144 55 42 93 52 120
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.083 0.18 0.17 0.028 0.105 0.236 0.108 0.076 0.155 0.098 0.211
Departure Headway (Hd) 6.857 6.357 6.009 6.972 6.472 5.915 7.016 6.516 5.973 6.84 6.34
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 522 563 595 513 552 605 510 549 599 523 565
Service Time 4.608 4.108 3.759 4.725 4.225 3.668 4.769 4.269 3.726 4.592 4.092
HCM Lane V/C Ratio 0.082 0.181 0.171 0.027 0.107 0.238 0.108 0.077 0.155 0.099 0.212
HCM Control Delay 10.2 10.5 10 9.9 10 10.5 10.6 9.8 9.8 10.3 10.8
HCM Lane LOS B B A A A B B A A B B
HCM 95th-tile Q 0.3 0.7 0.6 0.1 0.3 0.9 0.4 0.2 0.5 0.3 0.8
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 43 149 16
Future Vol, veh/h 0 43 149 16
Peak Hour Factor 0.92 0.83 0.83 0.83
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 52 180 19
Number of Lanes 0 1 2 0

Approach SB
Opposing Approach NB
Opposing Lanes 3
Conflicting Approach Left WB
Conflicting Lanes Left 3
Conflicting Approach Right EB
Conflicting Lanes Right 3
HCM Control Delay 10.4
HCM LOS B

Lane SBLn3
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 751 46 216 732 106 52 41 88 160 71 13
Future Volume (vph) 17 751 46 216 732 106 52 41 88 160 71 13
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.90 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 4776 1676 3289 1676 3011 1676 3353 1500
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1676 4776 1676 3289 1676 3011 1676 3353 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 18 816 50 235 796 115 57 45 96 174 77 14
RTOR Reduction (vph) 0 7 0 0 11 0 0 79 0 0 0 11
Lane Group Flow (vph) 18 859 0 235 900 0 57 62 0 174 77 3
Turn Type Prot NA Prot NA Prot NA Prot NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 4
Actuated Green, G (s) 2.4 23.8 16.8 38.2 7.2 18.2 13.2 24.2 24.2
Effective Green, g (s) 2.4 23.8 16.8 38.2 7.2 18.2 13.2 24.2 24.2
Actuated g/C Ratio 0.02 0.24 0.17 0.38 0.07 0.18 0.13 0.24 0.24
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 1136 281 1256 120 548 221 811 363
v/s Ratio Prot 0.01 0.18 c0.14 c0.27 0.03 c0.02 c0.10 c0.02
v/s Ratio Perm 0.00
v/c Ratio 0.45 0.76 0.84 0.72 0.47 0.11 0.79 0.09 0.01
Uniform Delay, d1 48.1 35.4 40.3 26.3 44.6 34.2 42.0 29.4 28.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.9 4.7 18.9 2.0 2.9 0.4 16.7 0.2 0.0
Delay (s) 56.0 40.1 59.2 28.3 47.5 34.6 58.8 29.6 28.8
Level of Service E D E C D C E C C
Approach Delay (s) 40.4 34.6 38.3 48.7
Approach LOS D C D D

Intersection Summary
HCM 2000 Control Delay 38.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 28.0
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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PALMDALE TIA 5:00 pm 2/1/2016 EXISTING CONDITIONS Synchro 9 Report
Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 812 192 0 767 0 0 0 0 640 0 289
Future Volume (vph) 0 812 192 0 767 0 0 0 0 640 0 289
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 3.8 3.8 3.8 3.4 3.4
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3353 1500 3353 1676 1500
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3353 1500 3353 1676 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 883 209 0 834 0 0 0 0 696 0 314
RTOR Reduction (vph) 0 0 83 0 0 0 0 0 0 0 0 121
Lane Group Flow (vph) 0 883 126 0 834 0 0 0 0 696 0 193
Turn Type NA Perm NA Prot Perm
Protected Phases 4 8 6
Permitted Phases Free 4 6
Actuated Green, G (s) 90.0 52.2 52.2 26.6 26.6
Effective Green, g (s) 90.0 54.2 54.2 28.6 28.6
Actuated g/C Ratio 1.00 0.60 0.60 0.32 0.32
Clearance Time (s) 5.8 5.8 5.8 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3353 903 2019 532 476
v/s Ratio Prot 0.16 c0.25 c0.42
v/s Ratio Perm 0.10 0.08 0.13
v/c Ratio 0.26 0.14 0.41 1.31 0.41
Uniform Delay, d1 0.0 7.8 9.5 30.7 24.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.3 0.6 151.8 2.6
Delay (s) 0.2 8.1 10.1 182.5 26.6
Level of Service A A B F C
Approach Delay (s) 1.7 10.1 0.0 134.1
Approach LOS A B A F

Intersection Summary
HCM 2000 Control Delay 49.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 7.2
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1186 0 0 613 502 237 0 227 0 0 0
Future Volume (vph) 0 1186 0 0 613 502 237 0 227 0 0 0
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.4 4.4 3.4 3.4
Lane Util. Factor 0.91 0.91 1.00 1.00
Frt 1.00 0.93 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 4818 4492 1676 1500
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 4818 4492 1676 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1289 0 0 666 546 258 0 247 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 38 0 0 0
Lane Group Flow (vph) 0 1289 0 0 1212 0 258 0 209 0 0 0
Turn Type NA NA Prot Perm
Protected Phases 4 8 2
Permitted Phases Free 2
Actuated Green, G (s) 68.6 120.0 39.6 39.6
Effective Green, g (s) 70.6 120.0 41.6 41.6
Actuated g/C Ratio 0.59 1.00 0.35 0.35
Clearance Time (s) 6.4 6.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2834 4492 581 520
v/s Ratio Prot c0.27 0.16 c0.15
v/s Ratio Perm 0.11 0.14
v/c Ratio 0.45 0.27 0.44 0.40
Uniform Delay, d1 13.9 0.0 30.3 29.8
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.1 2.5 2.3
Delay (s) 14.4 0.1 32.7 32.1
Level of Service B A C C
Approach Delay (s) 14.4 0.1 32.4 0.0
Approach LOS B A C A

Intersection Summary
HCM 2000 Control Delay 11.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 7.8
Intersection Capacity Utilization 46.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 58 1144 202 50 850 14 215 45 42 15 38 46
Future Volume (vph) 58 1144 202 50 850 14 215 45 42 15 38 46
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 2.6 3.3 2.6 3.3 3.7 3.7 3.7 3.7 3.7
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00 0.95
Frt 1.00 0.98 1.00 1.00 1.00 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 4709 1676 4806 1676 1765 1500 1676 3077
Flt Permitted 0.95 1.00 0.95 1.00 0.69 1.00 1.00 0.73 1.00
Satd. Flow (perm) 1676 4709 1676 4806 1226 1765 1500 1280 3077
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 63 1243 220 54 924 15 234 49 46 16 41 50
RTOR Reduction (vph) 0 24 0 0 2 0 0 0 26 0 28 0
Lane Group Flow (vph) 63 1439 0 54 937 0 234 49 20 16 63 0
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 8.7 46.4 8.2 45.9 49.8 49.8 49.8 49.8 49.8
Effective Green, g (s) 10.7 48.4 10.2 47.9 51.8 51.8 51.8 51.8 51.8
Actuated g/C Ratio 0.09 0.40 0.08 0.40 0.43 0.43 0.43 0.43 0.43
Clearance Time (s) 4.6 5.3 4.6 5.3 5.7 5.7 5.7 5.7 5.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 149 1899 142 1918 529 761 647 552 1328
v/s Ratio Prot 0.04 c0.31 0.03 c0.20 0.03 0.02
v/s Ratio Perm c0.19 0.01 0.01
v/c Ratio 0.42 0.76 0.38 0.49 0.44 0.06 0.03 0.03 0.05
Uniform Delay, d1 51.7 30.8 51.9 26.9 24.0 19.9 19.6 19.6 19.8
Progression Factor 0.80 0.88 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 1.6 1.7 0.2 2.7 0.2 0.1 0.1 0.1
Delay (s) 42.9 28.8 53.6 27.1 26.6 20.1 19.7 19.7 19.8
Level of Service D C D C C C B B B
Approach Delay (s) 29.4 28.5 24.7 19.8
Approach LOS C C C B

Intersection Summary
HCM 2000 Control Delay 28.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 9.6
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1 156 32 52 115 1 28 5 39 0 3 1
Future Volume (Veh/h) 1 156 32 52 115 1 28 5 39 0 3 1
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 164 34 55 121 1 29 5 41 0 3 1
Pedestrians 4 4 1 2
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 124 199 422 418 186 464 434 128
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 124 199 422 418 186 464 434 128
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 96 94 99 95 100 99 100
cM capacity (veh/h) 1460 1372 519 503 853 462 493 918

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 199 177 75 4
Volume Left 1 55 29 0
Volume Right 34 1 41 1
cSH 1460 1372 658 557
Volume to Capacity 0.00 0.04 0.11 0.01
Queue Length 95th (ft) 0 3 10 1
Control Delay (s) 0.0 2.6 11.2 11.5
Lane LOS A A B B
Approach Delay (s) 0.0 2.6 11.2 11.5
Approach LOS B B

Intersection Summary
Average Delay 3.0
Intersection Capacity Utilization 42.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 176 277 247 641 622 167
Future Volume (vph) 176 277 247 641 622 167
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1676 1500 1676 3353 3353 1500
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1676 1500 1676 3353 3353 1500
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 183 289 257 668 648 174
RTOR Reduction (vph) 0 238 0 0 0 104
Lane Group Flow (vph) 183 51 257 668 648 70
Confl. Peds. (#/hr) 1
Confl. Bikes (#/hr) 1
Turn Type Prot Prot Prot NA NA Perm
Protected Phases 5 2 3 8 4
Permitted Phases 2 4
Actuated Green, G (s) 14.3 14.3 13.0 52.9 32.9 32.9
Effective Green, g (s) 14.3 14.3 13.0 52.9 32.9 32.9
Actuated g/C Ratio 0.18 0.18 0.16 0.65 0.40 0.40
Clearance Time (s) 7.0 7.0 7.0 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 294 263 267 2179 1355 606
v/s Ratio Prot c0.11 0.03 c0.15 0.20 c0.19
v/s Ratio Perm 0.05
v/c Ratio 0.62 0.19 0.96 0.31 0.48 0.12
Uniform Delay, d1 31.1 28.6 34.0 6.2 17.9 15.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.1 0.4 44.5 0.4 1.2 0.4
Delay (s) 35.1 29.0 78.5 6.6 19.1 15.5
Level of Service D C E A B B
Approach Delay (s) 31.4 26.6 18.4
Approach LOS C C B

Intersection Summary
HCM 2000 Control Delay 24.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 81.4 Sum of lost time (s) 21.2
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 2 2 17 16 24 7 90 34 38 64 10
Future Volume (Veh/h) 5 2 2 17 16 24 7 90 34 38 64 10
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 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
Hourly flow rate (vph) 8 3 3 26 25 37 11 138 52 58 98 15
Pedestrians 2 1
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 622
pX, platoon unblocked
vC, conflicting volume 432 436 56 332 391 141 113 192
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 432 436 56 332 391 141 113 192
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 98 99 100 95 95 96 99 96
cM capacity (veh/h) 450 487 998 569 516 879 1474 1377

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 8 3 3 26 25 37 149 52 107 64
Volume Left 8 0 0 26 0 0 11 0 58 0
Volume Right 0 0 3 0 0 37 0 52 0 15
cSH 450 487 998 569 516 879 1474 1700 1377 1700
Volume to Capacity 0.02 0.01 0.00 0.05 0.05 0.04 0.01 0.03 0.04 0.04
Queue Length 95th (ft) 1 0 0 4 4 3 1 0 3 0
Control Delay (s) 13.2 12.4 8.6 11.6 12.3 9.3 0.6 0.0 4.3 0.0
Lane LOS B B A B B A A A
Approach Delay (s) 12.0 10.8 0.4 2.7
Approach LOS B B

Intersection Summary
Average Delay 3.5
Intersection Capacity Utilization 30.5% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 9.1
Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 6 40 91 0 3 32 5 0 40 63 5
Future Vol, veh/h 0 6 40 91 0 3 32 5 0 40 63 5
Peak Hour Factor 0.92 0.85 0.85 0.85 0.92 0.85 0.85 0.85 0.92 0.85 0.85 0.85
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 10 66 150 0 5 53 8 0 66 104 8
Number of Lanes 0 1 2 0 0 1 2 0 0 1 2 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 3 3 3
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 3 3 3
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 3 3 3
HCM Control Delay 9.2 8.9 9.2
HCM LOS A A A

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1 SBLn2
Vol Left, % 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0%
Vol Thru, % 0% 100% 81% 0% 100% 13% 0% 100% 68% 0% 100%
Vol Right, % 0% 0% 19% 0% 0% 87% 0% 0% 32% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 40 42 26 6 27 104 3 21 16 4 49
LT Vol 40 0 0 6 0 0 3 0 0 4 0
Through Vol 0 42 21 0 27 13 0 21 11 0 49
RT Vol 0 0 5 0 0 91 0 0 5 0 0
Lane Flow Rate 66 69 43 10 44 172 5 35 26 7 80
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.112 0.108 0.065 0.017 0.068 0.238 0.009 0.057 0.04 0.011 0.126
Departure Headway (Hd) 6.11 5.61 5.476 6.093 5.593 4.983 6.369 5.869 5.646 6.163 5.663
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 582 634 648 584 636 715 557 604 628 576 628
Service Time 3.892 3.392 3.258 3.864 3.364 2.753 4.162 3.662 3.438 3.946 3.446
HCM Lane V/C Ratio 0.113 0.109 0.066 0.017 0.069 0.241 0.009 0.058 0.041 0.012 0.127
HCM Control Delay 9.7 9.1 8.6 9 8.8 9.3 9.2 9 8.7 9 9.3
HCM Lane LOS A A A A A A A A A A A
HCM 95th-tile Q 0.4 0.4 0.2 0.1 0.2 0.9 0 0.2 0.1 0 0.4



HCM 2010 AWSC
2: Trade Center Dr. & Auto Center Dr./Auto Center Dr 3/2/2016

PALMDALE TIA  2/1/2016 No Build 2035 Synchro 9 Report
Page 2

Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 4 73 19
Future Vol, veh/h 0 4 73 19
Peak Hour Factor 0.92 0.85 0.85 0.85
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 7 120 31
Number of Lanes 0 1 2 0

Approach SB
Opposing Approach NB
Opposing Lanes 3
Conflicting Approach Left WB
Conflicting Lanes Left 3
Conflicting Approach Right EB
Conflicting Lanes Right 3
HCM Control Delay 9.1
HCM LOS A

Lane SBLn3
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Intersection
Intersection Delay, s/veh 8.8
Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 5 18 24 0 10 5 8 0 35 81 21
Future Vol, veh/h 0 5 18 24 0 10 5 8 0 35 81 21
Peak Hour Factor 0.92 0.79 0.79 0.79 0.92 0.79 0.79 0.79 0.92 0.79 0.79 0.79
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 9 32 43 0 18 9 14 0 62 144 37
Number of Lanes 0 1 2 0 0 0 2 0 0 1 2 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 2 3 3
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 3 3 3
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 3 3 2
HCM Control Delay 8.6 8.7 8.8
HCM LOS A A A

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 100% 0% 0% 80% 0% 100% 0% 0%
Vol Thru, % 0% 100% 56% 0% 100% 20% 20% 24% 0% 100% 81%
Vol Right, % 0% 0% 44% 0% 0% 80% 0% 76% 0% 0% 19%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 35 54 48 5 12 30 13 11 9 61 37
LT Vol 35 0 0 5 0 0 10 0 9 0 0
Through Vol 0 54 27 0 12 6 3 3 0 61 30
RT Vol 0 0 21 0 0 24 0 8 0 0 7
Lane Flow Rate 62 96 85 9 21 53 22 19 16 108 66
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.1 0.14 0.117 0.015 0.034 0.076 0.038 0.027 0.026 0.16 0.096
Departure Headway (Hd) 5.778 5.277 4.97 6.233 5.733 5.174 6.206 5.272 5.871 5.37 5.239
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 619 678 719 572 622 688 574 675 608 665 681
Service Time 3.525 3.024 2.717 3.992 3.492 2.933 3.972 3.038 3.623 3.122 2.99
HCM Lane V/C Ratio 0.1 0.142 0.118 0.016 0.034 0.077 0.038 0.028 0.026 0.162 0.097
HCM Control Delay 9.2 8.9 8.4 9.1 8.7 8.4 9.2 8.2 8.8 9.2 8.6
HCM Lane LOS A A A A A A A A A A A
HCM 95th-tile Q 0.3 0.5 0.4 0 0.1 0.2 0.1 0.1 0.1 0.6 0.3
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 9 91 7
Future Vol, veh/h 0 9 91 7
Peak Hour Factor 0.92 0.79 0.79 0.79
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 16 161 12
Number of Lanes 0 1 2 0

Approach SB
Opposing Approach NB
Opposing Lanes 3
Conflicting Approach Left WB
Conflicting Lanes Left 2
Conflicting Approach Right EB
Conflicting Lanes Right 3
HCM Control Delay 9
HCM LOS A

Lane
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Intersection
Intersection Delay, s/veh 9.4
Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 1 37 21 0 15 50 32 0 64 125 44
Future Vol, veh/h 0 1 37 21 0 15 50 32 0 64 125 44
Peak Hour Factor 0.92 0.90 0.90 0.90 0.92 0.90 0.90 0.90 0.92 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 2 58 33 0 23 78 50 0 100 194 68
Number of Lanes 0 1 2 0 0 1 2 0 0 1 2 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 3 3 3
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 3 3 3
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 3 3 3
HCM Control Delay 9.2 9.3 9.6
HCM LOS A A A

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1 SBLn2
Vol Left, % 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0%
Vol Thru, % 0% 100% 49% 0% 100% 37% 0% 100% 34% 0% 100%
Vol Right, % 0% 0% 51% 0% 0% 63% 0% 0% 66% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 64 83 86 1 25 33 15 33 49 21 37
LT Vol 64 0 0 1 0 0 15 0 0 21 0
Through Vol 0 83 42 0 25 12 0 33 17 0 37
RT Vol 0 0 44 0 0 21 0 0 32 0 0
Lane Flow Rate 100 130 133 2 38 52 23 52 76 33 58
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.166 0.199 0.191 0.003 0.067 0.084 0.043 0.088 0.119 0.059 0.097
Departure Headway (Hd) 6.122 5.622 5.263 6.749 6.249 5.808 6.621 6.121 5.661 6.519 6.019
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 589 642 686 532 576 619 543 588 636 551 598
Service Time 3.822 3.322 2.963 4.461 3.961 3.52 4.333 3.833 3.373 4.233 3.733
HCM Lane V/C Ratio 0.17 0.202 0.194 0.004 0.066 0.084 0.042 0.088 0.119 0.06 0.097
HCM Control Delay 10 9.7 9.2 9.5 9.4 9.1 9.6 9.4 9.1 9.6 9.4
HCM Lane LOS A A A A A A A A A A A
HCM 95th-tile Q 0.6 0.7 0.7 0 0.2 0.3 0.1 0.3 0.4 0.2 0.3
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 21 56 12
Future Vol, veh/h 0 21 56 12
Peak Hour Factor 0.92 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 33 87 19
Number of Lanes 0 1 2 0

Approach SB
Opposing Approach NB
Opposing Lanes 3
Conflicting Approach Left WB
Conflicting Lanes Left 3
Conflicting Approach Right EB
Conflicting Lanes Right 3
HCM Control Delay 9.3
HCM LOS A

Lane SBLn3
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 755 30 85 518 179 35 50 100 66 19 4
Future Volume (vph) 10 755 30 85 518 179 35 50 100 66 19 4
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.99 1.00 0.96 1.00 0.90 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 4790 1676 3224 1676 3018 1676 3353 1500
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1676 4790 1676 3224 1676 3018 1676 3353 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor (vph) 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140%
Adj. Flow (vph) 15 1149 46 129 788 272 53 76 152 100 29 6
RTOR Reduction (vph) 0 4 0 0 32 0 0 116 0 0 0 4
Lane Group Flow (vph) 15 1191 0 129 1028 0 53 112 0 100 29 2
Turn Type Prot NA Prot NA Prot NA Prot NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 4
Actuated Green, G (s) 3.0 31.6 8.0 36.6 7.3 23.9 8.5 25.1 25.1
Effective Green, g (s) 3.0 31.6 8.0 36.6 7.3 23.9 8.5 25.1 25.1
Actuated g/C Ratio 0.03 0.32 0.08 0.37 0.07 0.24 0.08 0.25 0.25
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 50 1513 134 1179 122 721 142 841 376
v/s Ratio Prot 0.01 0.25 c0.08 c0.32 0.03 c0.04 c0.06 0.01
v/s Ratio Perm 0.00
v/c Ratio 0.30 0.79 0.96 0.87 0.43 0.16 0.70 0.03 0.00
Uniform Delay, d1 47.5 31.1 45.9 29.5 44.4 30.1 44.5 28.3 28.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.4 4.2 65.9 7.3 2.5 0.5 14.7 0.1 0.0
Delay (s) 50.8 35.4 111.7 36.8 46.8 30.5 59.2 28.4 28.1
Level of Service D D F D D C E C C
Approach Delay (s) 35.5 44.9 33.6 51.2
Approach LOS D D C D

Intersection Summary
HCM 2000 Control Delay 40.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 28.0
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 686 243 0 482 0 0 0 0 426 0 304
Future Volume (vph) 0 686 243 0 482 0 0 0 0 426 0 304
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 3.8 3.8 3.8 3.4 3.4
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3353 1500 3353 1676 1500
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3353 1500 3353 1676 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor (vph) 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140%
Adj. Flow (vph) 0 1044 370 0 733 0 0 0 0 648 0 463
RTOR Reduction (vph) 0 0 147 0 0 0 0 0 0 0 0 152
Lane Group Flow (vph) 0 1044 223 0 733 0 0 0 0 648 0 311
Turn Type NA Perm NA Prot Perm
Protected Phases 4 8 6
Permitted Phases Free 4 6
Actuated Green, G (s) 90.0 52.2 52.2 26.6 26.6
Effective Green, g (s) 90.0 54.2 54.2 28.6 28.6
Actuated g/C Ratio 1.00 0.60 0.60 0.32 0.32
Clearance Time (s) 5.8 5.8 5.8 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3353 903 2019 532 476
v/s Ratio Prot 0.19 c0.22 c0.39
v/s Ratio Perm 0.12 0.15 0.21
v/c Ratio 0.31 0.25 0.36 1.22 0.65
Uniform Delay, d1 0.0 8.4 9.1 30.7 26.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.7 0.5 114.3 6.8
Delay (s) 0.2 9.0 9.6 145.0 33.2
Level of Service A A A F C
Approach Delay (s) 2.5 9.6 0.0 98.5
Approach LOS A A A F

Intersection Summary
HCM 2000 Control Delay 36.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 7.2
Intersection Capacity Utilization 69.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 890 0 0 419 450 161 0 121 0 0 0
Future Volume (vph) 0 890 0 0 419 450 161 0 121 0 0 0
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.4 4.4 3.4 3.4
Lane Util. Factor 0.91 0.91 1.00 1.00
Frt 1.00 0.92 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 4818 4443 1676 1500
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 4818 4443 1676 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor (vph) 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140%
Adj. Flow (vph) 0 1354 0 0 638 685 245 0 184 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 29 0 0 0
Lane Group Flow (vph) 0 1354 0 0 1323 0 245 0 155 0 0 0
Turn Type NA NA Prot Perm
Protected Phases 4 8 2
Permitted Phases Free 2
Actuated Green, G (s) 66.6 120.0 41.6 41.6
Effective Green, g (s) 68.6 120.0 43.6 43.6
Actuated g/C Ratio 0.57 1.00 0.36 0.36
Clearance Time (s) 6.4 6.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2754 4443 608 545
v/s Ratio Prot c0.28 0.17 c0.15
v/s Ratio Perm 0.13 0.10
v/c Ratio 0.49 0.30 0.40 0.29
Uniform Delay, d1 15.3 0.0 28.5 27.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.2 2.0 1.3
Delay (s) 15.9 0.2 30.5 28.4
Level of Service B A C C
Approach Delay (s) 15.9 0.2 29.6 0.0
Approach LOS B A C A

Intersection Summary
HCM 2000 Control Delay 11.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 7.8
Intersection Capacity Utilization 47.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 869 116 27 584 16 226 40 40 13 20 66
Future Volume (vph) 24 869 116 27 584 16 226 40 40 13 20 66
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 2.6 3.3 2.6 3.3 3.7 3.7 3.7 3.7 3.7
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00 0.95
Frt 1.00 0.98 1.00 1.00 1.00 1.00 0.85 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 4732 1676 4799 1676 1765 1500 1676 2966
Flt Permitted 0.95 1.00 0.95 1.00 0.67 1.00 1.00 0.72 1.00
Satd. Flow (perm) 1676 4732 1676 4799 1182 1765 1500 1266 2966
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor (vph) 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140%
Adj. Flow (vph) 37 1322 177 41 889 24 344 61 61 20 30 100
RTOR Reduction (vph) 0 16 0 0 3 0 0 0 35 0 58 0
Lane Group Flow (vph) 37 1483 0 41 910 0 344 61 26 20 72 0
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 5.7 47.3 8.2 49.8 48.9 48.9 48.9 48.9 48.9
Effective Green, g (s) 7.7 49.3 10.2 51.8 50.9 50.9 50.9 50.9 50.9
Actuated g/C Ratio 0.06 0.41 0.08 0.43 0.42 0.42 0.42 0.42 0.42
Clearance Time (s) 4.6 5.3 4.6 5.3 5.7 5.7 5.7 5.7 5.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 107 1944 142 2071 501 748 636 536 1258
v/s Ratio Prot 0.02 c0.31 0.02 c0.19 0.03 0.02
v/s Ratio Perm c0.29 0.02 0.02
v/c Ratio 0.35 0.76 0.29 0.44 0.69 0.08 0.04 0.04 0.06
Uniform Delay, d1 53.7 30.3 51.5 23.9 28.1 20.6 20.2 20.2 20.4
Progression Factor 0.75 0.75 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 1.6 1.1 0.1 7.5 0.2 0.1 0.1 0.1
Delay (s) 42.2 24.3 52.6 24.1 35.5 20.8 20.4 20.3 20.5
Level of Service D C D C D C C C C
Approach Delay (s) 24.7 25.3 31.6 20.5
Approach LOS C C C C

Intersection Summary
HCM 2000 Control Delay 25.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 9.6
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 2 66 10 39 92 0 38 8 20 0 4 2
Future Volume (Veh/h) 2 66 10 39 92 0 38 8 20 0 4 2
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 3 97 15 57 136 0 56 12 29 0 6 3
Pedestrians 1 4
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 140 113 368 366 106 400 373 140
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 140 113 368 366 106 400 373 140
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 96 90 98 97 100 99 100
cM capacity (veh/h) 1438 1475 562 538 948 515 533 905

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 115 193 97 9
Volume Left 3 57 56 0
Volume Right 15 0 29 3
cSH 1438 1475 636 617
Volume to Capacity 0.00 0.04 0.15 0.01
Queue Length 95th (ft) 0 3 13 1
Control Delay (s) 0.2 2.4 11.7 10.9
Lane LOS A A B B
Approach Delay (s) 0.2 2.4 11.7 10.9
Approach LOS B B

Intersection Summary
Average Delay 4.2
Intersection Capacity Utilization 35.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 103 164 184 430 352 114
Future Volume (vph) 103 164 184 430 352 114
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1676 1500 1676 3353 3353 1500
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1676 1500 1676 3353 3353 1500
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86
Growth Factor (vph) 140% 140% 140% 140% 140% 140%
Adj. Flow (vph) 168 267 300 700 573 186
RTOR Reduction (vph) 0 222 0 0 0 110
Lane Group Flow (vph) 168 45 300 700 573 76
Turn Type Prot Prot Prot NA NA Perm
Protected Phases 5 2 3 8 4
Permitted Phases 2 4
Actuated Green, G (s) 13.6 13.6 13.0 52.9 32.9 32.9
Effective Green, g (s) 13.6 13.6 13.0 52.9 32.9 32.9
Actuated g/C Ratio 0.17 0.17 0.16 0.66 0.41 0.41
Clearance Time (s) 7.0 7.0 7.0 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 282 252 269 2197 1366 611
v/s Ratio Prot c0.10 0.03 c0.18 0.21 c0.17
v/s Ratio Perm 0.05
v/c Ratio 0.60 0.18 1.12 0.32 0.42 0.12
Uniform Delay, d1 31.0 28.8 33.9 6.1 17.1 14.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.4 0.3 89.4 0.4 0.9 0.4
Delay (s) 34.4 29.1 123.3 6.4 18.0 15.3
Level of Service C C F A B B
Approach Delay (s) 31.1 41.5 17.4
Approach LOS C D B

Intersection Summary
HCM 2000 Control Delay 31.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 80.7 Sum of lost time (s) 21.2
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 11 25 30 37 19 28 17 86 25 43 113 16
Future Volume (Veh/h) 11 25 30 37 19 28 17 86 25 43 113 16
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
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
Hourly flow rate (vph) 17 39 47 58 30 44 27 135 39 68 178 25
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 622
pX, platoon unblocked
vC, conflicting volume 574 554 102 480 528 135 203 174
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 574 554 102 480 528 135 203 174
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 95 90 95 85 93 95 98 95
cM capacity (veh/h) 342 409 934 392 424 889 1366 1400

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 17 39 47 58 30 44 162 39 157 114
Volume Left 17 0 0 58 0 0 27 0 68 0
Volume Right 0 0 47 0 0 44 0 39 0 25
cSH 342 409 934 392 424 889 1366 1700 1400 1700
Volume to Capacity 0.05 0.10 0.05 0.15 0.07 0.05 0.02 0.02 0.05 0.07
Queue Length 95th (ft) 4 8 4 13 6 4 2 0 4 0
Control Delay (s) 16.1 14.7 9.1 15.8 14.1 9.3 1.4 0.0 3.6 0.0
Lane LOS C B A C B A A A
Approach Delay (s) 12.4 13.2 1.1 2.1
Approach LOS B B

Intersection Summary
Average Delay 5.4
Intersection Capacity Utilization 35.0% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Intersection Delay, s/veh 10.3
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 19 42 52 0 7 45 7 0 96 126 7
Future Vol, veh/h 0 19 42 52 0 7 45 7 0 96 126 7
Peak Hour Factor 0.92 0.82 0.82 0.82 0.92 0.82 0.82 0.82 0.92 0.82 0.82 0.82
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 32 72 89 0 12 77 12 0 164 215 12
Number of Lanes 0 1 2 0 0 1 2 0 0 1 2 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 3 3 3
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 3 3 3
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 3 3 3
HCM Control Delay 9.9 9.8 10.7
HCM LOS A A B

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1 SBLn2
Vol Left, % 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0%
Vol Thru, % 0% 100% 86% 0% 100% 21% 0% 100% 68% 0% 100%
Vol Right, % 0% 0% 14% 0% 0% 79% 0% 0% 32% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 96 84 49 19 28 66 7 30 22 4 53
LT Vol 96 0 0 19 0 0 7 0 0 4 0
Through Vol 0 84 42 0 28 14 0 30 15 0 53
RT Vol 0 0 7 0 0 52 0 0 7 0 0
Lane Flow Rate 164 143 84 32 48 113 12 51 38 7 90
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.289 0.233 0.134 0.062 0.085 0.182 0.023 0.093 0.066 0.013 0.157
Departure Headway (Hd) 6.357 5.857 5.757 6.877 6.377 5.825 7.068 6.568 6.345 6.801 6.301
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 567 614 623 521 562 616 507 545 565 527 569
Service Time 4.084 3.584 3.484 4.611 4.111 3.56 4.806 4.306 4.083 4.536 4.036
HCM Lane V/C Ratio 0.289 0.233 0.135 0.061 0.085 0.183 0.024 0.094 0.067 0.013 0.158
HCM Control Delay 11.7 10.4 9.4 10.1 9.7 9.9 10 10 9.5 9.6 10.2
HCM Lane LOS B B A B A A A A A A B
HCM 95th-tile Q 1.2 0.9 0.5 0.2 0.3 0.7 0.1 0.3 0.2 0 0.6
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 4 79 15
Future Vol, veh/h 0 4 79 15
Peak Hour Factor 0.92 0.82 0.82 0.82
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 7 135 26
Number of Lanes 0 1 2 0

Approach SB
Opposing Approach NB
Opposing Lanes 3
Conflicting Approach Left WB
Conflicting Lanes Left 3
Conflicting Approach Right EB
Conflicting Lanes Right 3
HCM Control Delay 9.9
HCM LOS A

Lane SBLn3
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Intersection
Intersection Delay, s/veh 9.4
Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 9 11 37 0 18 8 12 0 15 156 20
Future Vol, veh/h 0 9 11 37 0 18 8 12 0 15 156 20
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 0 14 17 56 0 27 12 18 0 23 237 30
Number of Lanes 0 1 2 0 0 0 2 0 0 1 2 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 2 3 3
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 3 3 3
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 3 3 2
HCM Control Delay 8.9 9.2 9.6
HCM LOS A A A

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 100% 0% 0% 82% 0% 100% 0% 0%
Vol Thru, % 0% 100% 72% 0% 100% 9% 18% 25% 0% 100% 72%
Vol Right, % 0% 0% 28% 0% 0% 91% 0% 75% 0% 0% 28%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 15 104 72 9 7 41 22 16 11 93 65
LT Vol 15 0 0 9 0 0 18 0 11 0 0
Through Vol 0 104 52 0 7 4 4 4 0 93 47
RT Vol 0 0 20 0 0 37 0 12 0 0 18
Lane Flow Rate 23 158 110 14 11 62 33 24 17 142 98
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.038 0.241 0.161 0.025 0.019 0.095 0.061 0.038 0.028 0.219 0.146
Departure Headway (Hd) 5.986 5.485 5.29 6.667 6.167 5.53 6.612 5.678 6.046 5.544 5.349
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 593 649 672 540 584 652 545 634 587 642 663
Service Time 3.772 3.27 3.075 4.367 3.867 3.23 4.315 3.38 3.833 3.332 3.136
HCM Lane V/C Ratio 0.039 0.243 0.164 0.026 0.019 0.095 0.061 0.038 0.029 0.221 0.148
HCM Control Delay 9 10 9.1 9.5 9 8.8 9.7 8.6 9 9.9 9.1
HCM Lane LOS A A A A A A A A A A A
HCM 95th-tile Q 0.1 0.9 0.6 0.1 0.1 0.3 0.2 0.1 0.1 0.8 0.5
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Traffic Vol, veh/h 0 11 140 18
Future Vol, veh/h 0 11 140 18
Peak Hour Factor 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 17 213 27
Number of Lanes 0 1 2 0

Approach SB
Opposing Approach NB
Opposing Lanes 3
Conflicting Approach Left WB
Conflicting Lanes Left 2
Conflicting Approach Right EB
Conflicting Lanes Right 3
HCM Control Delay 9.5
HCM LOS A

Lane
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Intersection
Intersection Delay, s/veh 12.8
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Traffic Vol, veh/h 0 12 73 95 0 46 52 60 0 36 127 42
Future Vol, veh/h 0 12 73 95 0 46 52 60 0 36 127 42
Peak Hour Factor 0.92 0.83 0.83 0.83 0.92 0.83 0.83 0.83 0.92 0.83 0.83 0.83
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 20 123 160 0 78 88 101 0 61 214 71
Number of Lanes 0 1 2 0 0 1 2 0 0 1 2 0

Approach EB WB NB
Opposing Approach WB EB SB
Opposing Lanes 3 3 3
Conflicting Approach Left SB NB EB
Conflicting Lanes Left 3 3 3
Conflicting Approach Right NB SB WB
Conflicting Lanes Right 3 3 3
HCM Control Delay 13.3 12.1 12.7
HCM LOS B B B

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1 SBLn2
Vol Left, % 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0%
Vol Thru, % 0% 100% 50% 0% 100% 20% 0% 100% 22% 0% 100%
Vol Right, % 0% 0% 50% 0% 0% 80% 0% 0% 78% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 36 85 84 12 49 119 46 35 77 43 99
LT Vol 36 0 0 12 0 0 46 0 0 43 0
Through Vol 0 85 42 0 49 24 0 35 17 0 99
RT Vol 0 0 42 0 0 95 0 0 60 0 0
Lane Flow Rate 61 143 142 20 82 201 78 58 130 73 168
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.133 0.293 0.278 0.045 0.172 0.389 0.175 0.123 0.256 0.158 0.343
Departure Headway (Hd) 7.881 7.381 7.033 8.022 7.522 6.965 8.098 7.598 7.055 7.86 7.36
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 455 487 511 447 477 517 443 472 509 456 489
Service Time 5.626 5.126 4.777 5.766 5.266 4.709 5.844 5.344 4.801 5.604 5.104
HCM Lane V/C Ratio 0.134 0.294 0.278 0.045 0.172 0.389 0.176 0.123 0.255 0.16 0.344
HCM Control Delay 11.8 13.2 12.5 11.1 11.8 14.1 12.6 11.4 12.2 12.1 13.9
HCM Lane LOS B B B B B B B B B B B
HCM 95th-tile Q 0.5 1.2 1.1 0.1 0.6 1.8 0.6 0.4 1 0.6 1.5
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 751 46 216 732 106 52 41 88 160 71 13
Future Volume (vph) 17 751 46 216 732 106 52 41 88 160 71 13
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.90 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 4776 1676 3289 1676 3009 1676 3353 1500
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1676 4776 1676 3289 1676 3009 1676 3353 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor (vph) 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140%
Adj. Flow (vph) 26 1143 70 329 1114 161 79 62 134 243 108 20
RTOR Reduction (vph) 0 7 0 0 11 0 0 111 0 0 0 15
Lane Group Flow (vph) 26 1206 0 329 1264 0 79 85 0 243 108 5
Turn Type Prot NA Prot NA Prot NA Prot NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 4
Actuated Green, G (s) 2.4 22.6 18.0 38.2 7.7 17.4 14.0 23.7 23.7
Effective Green, g (s) 2.4 22.6 18.0 38.2 7.7 17.4 14.0 23.7 23.7
Actuated g/C Ratio 0.02 0.23 0.18 0.38 0.08 0.17 0.14 0.24 0.24
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 40 1079 301 1256 129 523 234 794 355
v/s Ratio Prot 0.02 c0.25 c0.20 c0.38 0.05 c0.03 c0.14 c0.03
v/s Ratio Perm 0.00
v/c Ratio 0.65 1.12 1.09 1.01 0.61 0.16 1.04 0.14 0.01
Uniform Delay, d1 48.4 38.7 41.0 30.9 44.7 35.1 43.0 30.1 29.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 32.0 65.7 79.1 26.9 8.3 0.7 69.2 0.4 0.1
Delay (s) 80.3 104.4 120.1 57.8 53.0 35.8 112.2 30.4 29.3
Level of Service F F F E D D F C C
Approach Delay (s) 103.9 70.6 40.7 83.9
Approach LOS F E D F

Intersection Summary
HCM 2000 Control Delay 81.5 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 28.0
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 812 192 0 767 0 0 0 0 640 0 289
Future Volume (vph) 0 812 192 0 767 0 0 0 0 640 0 289
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 3.8 3.8 3.8 3.4 3.4
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3353 1500 3353 1676 1500
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3353 1500 3353 1676 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor (vph) 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140%
Adj. Flow (vph) 0 1236 292 0 1167 0 0 0 0 974 0 440
RTOR Reduction (vph) 0 0 116 0 0 0 0 0 0 0 0 57
Lane Group Flow (vph) 0 1236 176 0 1167 0 0 0 0 974 0 383
Turn Type NA Perm NA Prot Perm
Protected Phases 4 8 6
Permitted Phases Free 4 6
Actuated Green, G (s) 90.0 52.2 52.2 26.6 26.6
Effective Green, g (s) 90.0 54.2 54.2 28.6 28.6
Actuated g/C Ratio 1.00 0.60 0.60 0.32 0.32
Clearance Time (s) 5.8 5.8 5.8 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3353 903 2019 532 476
v/s Ratio Prot 0.22 c0.35 c0.58
v/s Ratio Perm 0.15 0.12 0.26
v/c Ratio 0.37 0.19 0.58 1.83 0.81
Uniform Delay, d1 0.0 8.1 10.9 30.7 28.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.5 1.2 381.2 13.6
Delay (s) 0.3 8.5 12.1 411.9 41.7
Level of Service A A B F D
Approach Delay (s) 1.9 12.1 0.0 296.7
Approach LOS A B A F

Intersection Summary
HCM 2000 Control Delay 106.2 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 7.2
Intersection Capacity Utilization 92.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1186 0 0 613 502 237 0 227 0 0 0
Future Volume (vph) 0 1186 0 0 613 502 237 0 227 0 0 0
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.4 4.4 3.4 3.4
Lane Util. Factor 0.91 0.91 1.00 1.00
Frt 1.00 0.93 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 4818 4492 1676 1500
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 4818 4492 1676 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor (vph) 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140%
Adj. Flow (vph) 0 1805 0 0 933 764 361 0 345 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 20 0 0 0
Lane Group Flow (vph) 0 1805 0 0 1697 0 361 0 325 0 0 0
Turn Type NA NA Prot Perm
Protected Phases 4 8 2
Permitted Phases Free 2
Actuated Green, G (s) 68.6 120.0 39.6 39.6
Effective Green, g (s) 70.6 120.0 41.6 41.6
Actuated g/C Ratio 0.59 1.00 0.35 0.35
Clearance Time (s) 6.4 6.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2834 4492 581 520
v/s Ratio Prot c0.37 0.22 0.22
v/s Ratio Perm 0.16 c0.22
v/c Ratio 0.64 0.38 0.62 0.62
Uniform Delay, d1 16.3 0.0 32.6 32.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.2 4.9 5.6
Delay (s) 17.4 0.2 37.6 38.3
Level of Service B A D D
Approach Delay (s) 17.4 0.2 37.9 0.0
Approach LOS B A D A

Intersection Summary
HCM 2000 Control Delay 13.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 7.8
Intersection Capacity Utilization 61.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 58 1144 202 50 850 14 215 45 42 15 38 46
Future Volume (vph) 58 1144 202 50 850 14 215 45 42 15 38 46
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 2.6 3.3 2.6 3.3 3.7 3.7 3.7 3.7 3.7
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00 0.95
Frt 1.00 0.98 1.00 1.00 1.00 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 4709 1676 4806 1676 1765 1500 1676 3078
Flt Permitted 0.95 1.00 0.95 1.00 0.67 1.00 1.00 0.71 1.00
Satd. Flow (perm) 1676 4709 1676 4806 1184 1765 1500 1258 3078
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor (vph) 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140% 140%
Adj. Flow (vph) 88 1741 307 76 1293 21 327 68 64 23 58 70
RTOR Reduction (vph) 0 21 0 0 2 0 0 0 42 0 46 0
Lane Group Flow (vph) 88 2027 0 76 1312 0 327 68 22 23 82 0
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 11.6 55.3 9.5 53.2 39.6 39.6 39.6 39.6 39.6
Effective Green, g (s) 13.6 57.3 11.5 55.2 41.6 41.6 41.6 41.6 41.6
Actuated g/C Ratio 0.11 0.48 0.10 0.46 0.35 0.35 0.35 0.35 0.35
Clearance Time (s) 4.6 5.3 4.6 5.3 5.7 5.7 5.7 5.7 5.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 189 2248 160 2210 410 611 520 436 1067
v/s Ratio Prot 0.05 c0.43 0.05 c0.27 0.04 0.03
v/s Ratio Perm c0.28 0.01 0.02
v/c Ratio 0.47 0.90 0.47 0.59 0.80 0.11 0.04 0.05 0.08
Uniform Delay, d1 49.8 28.8 51.4 24.1 35.4 26.6 26.0 26.1 26.3
Progression Factor 0.75 0.96 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 4.3 2.2 0.4 14.9 0.4 0.2 0.2 0.1
Delay (s) 38.5 31.8 53.6 24.5 50.3 27.0 26.1 26.3 26.5
Level of Service D C D C D C C C C
Approach Delay (s) 32.1 26.1 43.5 26.4
Approach LOS C C D C

Intersection Summary
HCM 2000 Control Delay 31.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 9.6
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1 156 32 52 115 1 28 5 39 0 3 1
Future Volume (Veh/h) 1 156 32 52 115 1 28 5 39 0 3 1
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 1 230 47 77 169 1 41 7 57 0 4 1
Pedestrians 4 4 1 2
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 172 278 587 582 258 646 606 176
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 172 278 587 582 258 646 606 176
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 94 90 98 93 100 99 100
cM capacity (veh/h) 1403 1284 396 398 777 333 386 863

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 278 247 105 5
Volume Left 1 77 41 0
Volume Right 47 1 57 1
cSH 1403 1284 540 434
Volume to Capacity 0.00 0.06 0.19 0.01
Queue Length 95th (ft) 0 5 18 1
Control Delay (s) 0.0 2.9 13.3 13.4
Lane LOS A A B B
Approach Delay (s) 0.0 2.9 13.3 13.4
Approach LOS B B

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 176 277 247 641 622 167
Future Volume (vph) 176 277 247 641 622 167
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1676 1500 1676 3353 3353 1500
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1676 1500 1676 3353 3353 1500
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor (vph) 140% 140% 140% 140% 140% 140%
Adj. Flow (vph) 257 404 360 935 907 244
RTOR Reduction (vph) 0 258 0 0 0 150
Lane Group Flow (vph) 257 146 360 935 907 94
Confl. Peds. (#/hr) 1
Confl. Bikes (#/hr) 1
Turn Type Prot Prot Prot NA NA Perm
Protected Phases 5 2 3 8 4
Permitted Phases 2 4
Actuated Green, G (s) 18.1 18.1 13.0 53.0 33.0 33.0
Effective Green, g (s) 18.1 18.1 13.0 53.0 33.0 33.0
Actuated g/C Ratio 0.21 0.21 0.15 0.62 0.39 0.39
Clearance Time (s) 7.0 7.0 7.0 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 355 318 255 2083 1297 580
v/s Ratio Prot c0.15 0.10 c0.21 0.28 c0.27
v/s Ratio Perm 0.06
v/c Ratio 0.72 0.46 1.41 0.45 0.70 0.16
Uniform Delay, d1 31.3 29.3 36.1 8.5 22.0 17.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.1 1.0 207.0 0.7 3.2 0.6
Delay (s) 38.4 30.4 243.1 9.2 25.1 17.7
Level of Service D C F A C B
Approach Delay (s) 33.5 74.2 23.6
Approach LOS C E C

Intersection Summary
HCM 2000 Control Delay 46.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 85.3 Sum of lost time (s) 21.2
Intersection Capacity Utilization 77.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 3 3 24 22 34 10 126 48 53 90 14
Future Volume (vph) 7 14 3 29 34 44 10 317 114 55 223 14
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.92 1.00 0.96 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1676 1721 1676 1603 1676 1695 1674 1749
Flt Permitted 0.95 1.00 0.95 1.00 0.50 1.00 0.23 1.00
Satd. Flow (perm) 1676 1721 1676 1603 880 1695 412 1749
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 8 15 3 32 37 48 11 348 125 60 245 15
RTOR Reduction (vph) 0 2 0 0 25 0 0 21 0 0 4 0
Lane Group Flow (vph) 8 16 0 32 60 0 11 452 0 60 256 0
Confl. Peds. (#/hr) 1 1 2
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 2.0 33.2 4.0 35.2 25.8 25.8 25.8 25.8
Effective Green, g (s) 2.0 33.2 4.0 35.2 25.8 25.8 25.8 25.8
Actuated g/C Ratio 0.03 0.44 0.05 0.47 0.34 0.34 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 44 761 89 752 302 583 141 601
v/s Ratio Prot 0.00 0.01 c0.02 c0.04 c0.27 0.15
v/s Ratio Perm 0.01 0.15
v/c Ratio 0.18 0.02 0.36 0.08 0.04 0.78 0.43 0.43
Uniform Delay, d1 35.7 11.8 34.3 11.0 16.3 22.0 18.9 18.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.1 2.5 0.2 0.0 6.4 2.1 0.5
Delay (s) 37.7 11.8 36.7 11.2 16.4 28.4 21.0 19.4
Level of Service D B D B B C C B
Approach Delay (s) 19.8 18.2 28.1 19.7
Approach LOS B B C B

Intersection Summary
HCM 2000 Control Delay 23.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 41.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 8 56 127 4 45 7 56 88 7 6 102 27
Future Volume (vph) 8 58 127 4 47 9 56 154 12 11 219 28
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.90 1.00 0.97 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1676 1568 1676 1717 1676 1743 1672 1735
Flt Permitted 0.71 1.00 0.60 1.00 0.54 1.00 0.64 1.00
Satd. Flow (perm) 1260 1568 1056 1717 947 1743 1118 1735
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 9 68 149 5 55 11 66 181 14 13 258 33
RTOR Reduction (vph) 0 89 0 0 7 0 0 5 0 0 7 0
Lane Group Flow (vph) 9 128 0 5 59 0 66 190 0 13 284 0
Confl. Peds. (#/hr) 2 2
Confl. Bikes (#/hr) 3 1
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 24.0 24.0 24.0 24.0 28.0 28.0 28.0 28.0
Effective Green, g (s) 24.0 24.0 24.0 24.0 28.0 28.0 28.0 28.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.47 0.47 0.47 0.47
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 504 627 422 686 441 813 521 809
v/s Ratio Prot c0.08 0.03 0.11 c0.16
v/s Ratio Perm 0.01 0.00 0.07 0.01
v/c Ratio 0.02 0.20 0.01 0.09 0.15 0.23 0.02 0.35
Uniform Delay, d1 10.9 11.8 10.9 11.2 9.2 9.6 8.6 10.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.7 0.1 0.2 0.7 0.7 0.1 1.2
Delay (s) 10.9 12.5 10.9 11.4 9.9 10.3 8.7 11.4
Level of Service B B B B A B A B
Approach Delay (s) 12.4 11.4 10.2 11.3
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 43.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 25 34 14 7 11 49 113 29 13 127 10
Future Volume (vph) 12 28 54 33 8 17 117 230 65 19 328 18
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.90 0.96 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.97 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1675 1576 1646 1673 3226 1676 3322
Flt Permitted 0.71 1.00 0.84 0.50 1.00 0.53 1.00
Satd. Flow (perm) 1250 1576 1418 873 3226 935 3322
Peak-hour factor, PHF 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Adj. Flow (vph) 15 35 68 42 10 22 148 291 82 24 415 23
RTOR Reduction (vph) 0 45 0 0 15 0 0 38 0 0 7 0
Lane Group Flow (vph) 15 58 0 0 59 0 148 335 0 24 431 0
Confl. Peds. (#/hr) 1 1 1 2 1 2
Confl. Bikes (#/hr) 1 1
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 20.0 20.0 20.0 32.0 32.0 32.0 32.0
Effective Green, g (s) 20.0 20.0 20.0 32.0 32.0 32.0 32.0
Actuated g/C Ratio 0.33 0.33 0.33 0.53 0.53 0.53 0.53
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 416 525 472 465 1720 498 1771
v/s Ratio Prot 0.04 0.10 0.13
v/s Ratio Perm 0.01 c0.04 c0.17 0.03
v/c Ratio 0.04 0.11 0.13 0.32 0.19 0.05 0.24
Uniform Delay, d1 13.5 13.8 13.9 7.9 7.3 6.7 7.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.4 0.5 1.8 0.3 0.2 0.3
Delay (s) 13.7 14.3 14.5 9.7 7.5 6.9 7.8
Level of Service B B B A A A A
Approach Delay (s) 14.2 14.5 8.1 7.8
Approach LOS B B A A

Intersection Summary
HCM 2000 Control Delay 9.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 45.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 52 29 21 70 45 90 175 62 29 78 17
Future Volume (vph) 5 132 44 95 100 128 106 373 198 154 202 18
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.92 1.00 0.95 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1676 1693 1676 1616 1675 3178 1676 3308
Flt Permitted 0.95 1.00 0.95 1.00 0.60 1.00 0.35 1.00
Satd. Flow (perm) 1676 1693 1676 1616 1058 3178 612 3308
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 6 147 49 106 111 142 118 414 220 171 224 20
RTOR Reduction (vph) 0 15 0 0 52 0 0 92 0 0 9 0
Lane Group Flow (vph) 6 181 0 106 201 0 118 542 0 171 235 0
Confl. Peds. (#/hr) 1 1 1 1
Confl. Bikes (#/hr) 1
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 2.0 21.0 8.0 27.0 34.0 34.0 34.0 34.0
Effective Green, g (s) 2.0 21.0 8.0 27.0 34.0 34.0 34.0 34.0
Actuated g/C Ratio 0.03 0.28 0.11 0.36 0.45 0.45 0.45 0.45
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 44 474 178 581 479 1440 277 1499
v/s Ratio Prot 0.00 0.11 c0.06 c0.12 0.17 0.07
v/s Ratio Perm 0.11 c0.28
v/c Ratio 0.14 0.38 0.60 0.35 0.25 0.38 0.62 0.16
Uniform Delay, d1 35.7 21.8 32.0 17.5 12.6 13.5 15.6 12.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 2.3 5.3 1.6 1.2 0.8 9.9 0.2
Delay (s) 37.1 24.1 37.2 19.2 13.8 14.3 25.5 12.3
Level of Service D C D B B B C B
Approach Delay (s) 24.5 24.5 14.2 17.7
Approach LOS C C B B

Intersection Summary
HCM 2000 Control Delay 18.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 45.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 14 1057 46 119 725 251 49 70 140 92 27 6
Future Volume (vph) 23 1624 50 149 904 558 53 116 168 301 50 11
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.86 1.00 0.97 0.86 1.00 1.00 0.95 1.00 0.97 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 6071 1500 3252 6071 1500 1676 3353 1500 3252 3261
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 6071 1500 3252 6071 1500 1676 3353 1500 3252 3261
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 25 1765 54 162 983 607 58 126 183 327 54 12
RTOR Reduction (vph) 0 0 34 0 0 344 0 0 161 0 10 0
Lane Group Flow (vph) 25 1765 20 162 983 263 58 126 22 327 56 0
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8
Actuated Green, G (s) 3.4 36.8 36.8 10.0 43.4 43.4 7.2 11.8 11.8 13.4 18.0
Effective Green, g (s) 3.4 36.8 36.8 10.0 43.4 43.4 7.2 11.8 11.8 13.4 18.0
Actuated g/C Ratio 0.03 0.37 0.37 0.10 0.43 0.43 0.07 0.12 0.12 0.13 0.18
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 56 2234 552 325 2634 651 120 395 177 435 586
v/s Ratio Prot 0.01 c0.29 c0.05 0.16 0.03 c0.04 c0.10 c0.02
v/s Ratio Perm 0.01 c0.18 0.01
v/c Ratio 0.45 0.79 0.04 0.50 0.37 0.40 0.48 0.32 0.12 0.75 0.10
Uniform Delay, d1 47.4 28.2 20.2 42.6 19.1 19.4 44.6 40.4 39.5 41.7 34.2
Progression Factor 1.00 1.00 1.00 1.16 0.79 0.12 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.6 2.9 0.1 1.2 0.4 1.9 3.0 0.5 0.3 7.2 0.1
Delay (s) 53.0 31.1 20.4 50.5 15.4 4.2 47.7 40.9 39.8 48.9 34.3
Level of Service D C C D B A D D D D C
Approach Delay (s) 31.1 14.8 41.4 46.4
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 26.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 28.0
Intersection Capacity Utilization 48.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 960 340 0 675 0 0 0 0 596 0 426
Future Volume (vph) 0 1670 439 0 1055 0 0 0 0 1555 0 562
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 3.8 3.8 3.8 3.4 2.0
Lane Util. Factor 0.86 1.00 0.86 0.97 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 6071 1500 6071 3252 1500
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 6071 1500 6071 3252 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1815 477 0 1147 0 0 0 0 1690 0 611
RTOR Reduction (vph) 0 0 342 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1815 135 0 1147 0 0 0 0 1690 0 611
Turn Type NA Perm NA Prot Free
Protected Phases 4 8 6
Permitted Phases Free 4 Free
Actuated Green, G (s) 100.0 26.2 26.2 62.6 100.0
Effective Green, g (s) 100.0 28.2 28.2 64.6 100.0
Actuated g/C Ratio 1.00 0.28 0.28 0.65 1.00
Clearance Time (s) 5.8 5.8 5.8 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 6071 423 1712 2100 1500
v/s Ratio Prot 0.08 c0.19 c0.52
v/s Ratio Perm 0.21 0.09 0.41
v/c Ratio 0.30 0.32 0.67 0.80 0.41
Uniform Delay, d1 0.0 28.3 31.8 13.1 0.0
Progression Factor 1.00 3.03 1.51 1.00 1.00
Incremental Delay, d2 0.1 1.9 1.9 3.4 0.8
Delay (s) 0.1 87.7 49.8 16.5 0.8
Level of Service A F D B A
Approach Delay (s) 18.4 49.8 0.0 12.3
Approach LOS B D A B

Intersection Summary
HCM 2000 Control Delay 22.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 7.2
Intersection Capacity Utilization 46.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1246 0 0 587 630 225 0 169 0 0 0
Future Volume (vph) 0 2830 0 0 1060 1326 282 0 449 0 0 0
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.4 4.4 3.4 3.4
Lane Util. Factor 0.86 0.81 1.00 1.00
Frt 1.00 0.92 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 6071 5241 1676 1500
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 6071 5241 1676 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 3076 0 0 1152 1441 307 0 488 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 23 0 0 0
Lane Group Flow (vph) 0 3076 0 0 2593 0 307 0 465 0 0 0
Turn Type NA NA Perm Prot Perm
Protected Phases 4 8 2
Permitted Phases Free 8 2
Actuated Green, G (s) 53.4 100.0 34.8 34.8
Effective Green, g (s) 55.4 100.0 36.8 36.8
Actuated g/C Ratio 0.55 1.00 0.37 0.37
Clearance Time (s) 6.4 6.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3363 5241 616 552
v/s Ratio Prot c0.51 0.27 0.18
v/s Ratio Perm 0.22 c0.31
v/c Ratio 0.91 1.01dr 0.50 0.84
Uniform Delay, d1 20.2 0.0 24.5 28.9
Progression Factor 0.61 1.00 1.00 1.00
Incremental Delay, d2 4.4 0.2 2.9 14.4
Delay (s) 16.7 0.2 27.3 43.4
Level of Service B A C D
Approach Delay (s) 16.7 0.2 37.2 0.0
Approach LOS B A D A

Intersection Summary
HCM 2000 Control Delay 12.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 7.8
Intersection Capacity Utilization 47.6% ICU Level of Service A
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 34 1217 162 38 818 22 316 56 56 18 28 92
Future Volume (vph) 805 2277 195 50 1301 56 386 212 91 27 98 708
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 2.6 3.3 3.3 2.6 3.3 3.3 2.0 3.7 2.0 3.7 3.7
Lane Util. Factor 0.97 0.86 0.88 0.97 0.81 1.00 0.97 0.95 1.00 0.95 0.76
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 6071 2640 3252 7147 1500 3252 3202 1676 3353 3420
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3252 6071 2640 3252 7147 1500 3252 3202 1676 3353 3420
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 875 2475 212 54 1414 61 420 230 99 29 107 770
RTOR Reduction (vph) 0 0 75 0 0 47 0 48 0 0 0 101
Lane Group Flow (vph) 875 2475 137 54 1414 14 420 281 0 29 107 669
Turn Type Prot NA pt+ov Prot NA Perm Prot NA Prot NA pt+ov
Protected Phases 5 2 2 3 1 6 3 8 7 4 4 5
Permitted Phases 6
Actuated Green, G (s) 28.8 43.4 64.6 5.9 20.5 20.5 17.2 25.8 5.3 13.9 42.7
Effective Green, g (s) 30.8 45.4 64.6 7.9 22.5 22.5 19.2 27.8 7.3 15.9 46.7
Actuated g/C Ratio 0.31 0.45 0.65 0.08 0.22 0.22 0.19 0.28 0.07 0.16 0.47
Clearance Time (s) 4.6 5.3 4.6 5.3 5.3 4.0 5.7 4.0 5.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1001 2756 1705 256 1608 337 624 890 122 533 1597
v/s Ratio Prot 0.27 c0.41 0.05 0.02 c0.20 c0.13 0.09 0.02 0.03 c0.20
v/s Ratio Perm 0.01
v/c Ratio 0.87 0.90 0.08 0.21 0.88 0.04 0.67 0.32 0.24 0.20 0.42
Uniform Delay, d1 32.8 25.2 6.6 43.1 37.4 30.3 37.5 28.6 43.7 36.5 17.7
Progression Factor 0.67 0.46 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 2.2 0.0 0.4 7.2 0.2 2.9 0.2 1.0 0.2 0.2
Delay (s) 25.8 13.8 0.0 43.5 44.6 30.5 40.4 28.8 44.7 36.7 17.8
Level of Service C B A D D C D C D D B
Approach Delay (s) 15.9 44.0 35.3 20.9
Approach LOS B D D C

Intersection Summary
HCM 2000 Control Delay 25.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 41.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 92 14 55 129 0 53 11 28 0 6 3
Future Volume (vph) 32 402 76 405 376 126 73 296 663 20 241 10
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.96 1.00 0.90 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1676 1719 1676 1691 1676 3005 1676 3332
Flt Permitted 0.95 1.00 0.95 1.00 0.55 1.00 0.25 1.00
Satd. Flow (perm) 1676 1719 1676 1691 976 3005 441 3332
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 34 423 80 426 396 133 77 312 698 21 254 11
RTOR Reduction (vph) 0 9 0 0 14 0 0 453 0 0 4 0
Lane Group Flow (vph) 34 494 0 426 515 0 77 557 0 21 261 0
Confl. Peds. (#/hr) 4 1 1 4
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 4.0 25.8 21.2 43.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 4.0 25.8 21.2 43.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.05 0.34 0.28 0.57 0.21 0.21 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 89 591 473 969 208 641 94 710
v/s Ratio Prot 0.02 c0.29 c0.25 0.30 c0.19 0.08
v/s Ratio Perm 0.08 0.05
v/c Ratio 0.38 0.84 0.90 0.53 0.37 0.87 0.22 0.37
Uniform Delay, d1 34.3 22.6 25.9 9.8 25.2 28.5 24.4 25.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 13.1 20.0 2.1 5.0 14.9 5.4 1.5
Delay (s) 37.0 35.8 45.9 11.9 30.2 43.3 29.8 26.6
Level of Service D D D B C D C C
Approach Delay (s) 35.9 27.1 42.4 26.9
Approach LOS D C D C

Intersection Summary
HCM 2000 Control Delay 34.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 29.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 144 230 258 602 493 160
Future Volume (vph) 286 257 567 1446 1317 262
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 7.2 7.2 7.2
Lane Util. Factor 0.97 1.00 0.97 0.91 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3252 1500 3252 4818 4818 1500
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3252 1500 3252 4818 4818 1500
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 333 299 659 1681 1531 305
RTOR Reduction (vph) 0 251 0 0 0 194
Lane Group Flow (vph) 333 48 659 1681 1531 111
Turn Type Prot Perm Prot NA NA Perm
Protected Phases 5 3 8 4
Permitted Phases 5 4
Actuated Green, G (s) 13.8 13.8 19.6 57.9 31.3 31.3
Effective Green, g (s) 13.8 13.8 19.6 57.9 31.3 31.3
Actuated g/C Ratio 0.16 0.16 0.23 0.67 0.36 0.36
Clearance Time (s) 7.0 7.0 7.0 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 522 240 742 3247 1755 546
v/s Ratio Prot c0.10 c0.20 0.35 c0.32
v/s Ratio Perm 0.03 0.07
v/c Ratio 0.64 0.20 0.89 0.52 0.87 0.20
Uniform Delay, d1 33.7 31.3 32.1 7.0 25.4 18.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.4 12.5 0.1 5.1 0.2
Delay (s) 36.3 31.7 44.6 7.1 30.5 18.9
Level of Service D C D A C B
Approach Delay (s) 34.1 17.7 28.6
Approach LOS C B C

Intersection Summary
HCM 2000 Control Delay 24.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 85.9 Sum of lost time (s) 21.2
Intersection Capacity Utilization 44.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 35 42 52 27 39 24 120 35 60 158 22
Future Volume (vph) 23 51 44 52 109 45 26 365 87 62 367 29
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 0.96 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1676 1642 1676 1680 1676 1714 1674 1745
Flt Permitted 0.95 1.00 0.95 1.00 0.29 1.00 0.22 1.00
Satd. Flow (perm) 1676 1642 1676 1680 511 1714 386 1745
Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Adj. Flow (vph) 26 57 49 58 122 51 29 410 98 70 412 33
RTOR Reduction (vph) 0 30 0 0 16 0 0 13 0 0 4 0
Lane Group Flow (vph) 26 76 0 58 157 0 29 495 0 70 441 0
Confl. Peds. (#/hr) 1 1 2
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 4.0 29.6 6.1 31.7 27.3 27.3 27.3 27.3
Effective Green, g (s) 4.0 29.6 6.1 31.7 27.3 27.3 27.3 27.3
Actuated g/C Ratio 0.05 0.39 0.08 0.42 0.36 0.36 0.36 0.36
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 89 648 136 710 186 623 140 635
v/s Ratio Prot 0.02 0.05 c0.03 c0.09 c0.29 0.25
v/s Ratio Perm 0.06 0.18
v/c Ratio 0.29 0.12 0.43 0.22 0.16 0.79 0.50 0.69
Uniform Delay, d1 34.1 14.4 32.8 13.8 16.1 21.3 18.5 20.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.4 2.1 0.7 0.4 6.9 2.8 3.3
Delay (s) 36.0 14.8 34.9 14.5 16.5 28.2 21.3 23.6
Level of Service D B C B B C C C
Approach Delay (s) 19.0 19.6 27.6 23.3
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 23.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 41.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 27 59 73 10 63 10 134 176 10 6 111 21
Future Volume (vph) 28 62 73 13 69 16 134 407 16 8 204 23
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.92 1.00 0.97 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1676 1609 1676 1710 1676 1753 1674 1738
Flt Permitted 0.69 1.00 0.64 1.00 0.58 1.00 0.38 1.00
Satd. Flow (perm) 1217 1609 1136 1710 1018 1753 676 1738
Peak-hour factor, PHF 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Adj. Flow (vph) 34 76 89 16 84 20 163 496 20 10 249 28
RTOR Reduction (vph) 0 62 0 0 14 0 0 3 0 0 7 0
Lane Group Flow (vph) 34 103 0 16 90 0 163 513 0 10 270 0
Confl. Peds. (#/hr) 2 2
Confl. Bikes (#/hr) 3 1
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 18.0 18.0 18.0 18.0 34.0 34.0 34.0 34.0
Effective Green, g (s) 18.0 18.0 18.0 18.0 34.0 34.0 34.0 34.0
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.57 0.57 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 365 482 340 513 576 993 383 984
v/s Ratio Prot c0.06 0.05 c0.29 0.16
v/s Ratio Perm 0.03 0.01 0.16 0.01
v/c Ratio 0.09 0.21 0.05 0.18 0.28 0.52 0.03 0.27
Uniform Delay, d1 15.1 15.7 14.9 15.5 6.7 8.0 5.7 6.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.0 0.3 0.7 1.2 1.9 0.1 0.7
Delay (s) 15.6 16.7 15.2 16.3 7.9 9.9 5.8 7.4
Level of Service B B B B A A A A
Approach Delay (s) 16.5 16.1 9.4 7.3
Approach LOS B B A A

Intersection Summary
HCM 2000 Control Delay 10.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 13 15 52 25 11 17 21 218 28 15 196 25
Future Volume (vph) 32 23 119 137 19 52 51 574 129 32 415 29
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.87 0.97 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.97 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1675 1526 1650 1673 3247 1676 3314
Flt Permitted 0.64 1.00 0.73 0.45 1.00 0.29 1.00
Satd. Flow (perm) 1126 1526 1240 795 3247 509 3314
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 25 129 149 21 57 55 624 140 35 451 32
RTOR Reduction (vph) 0 75 0 0 20 0 0 32 0 0 9 0
Lane Group Flow (vph) 35 79 0 0 207 0 55 732 0 35 474 0
Confl. Peds. (#/hr) 1 1 1 2 1 2
Confl. Bikes (#/hr) 1 1
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 25.0 25.0 25.0 27.0 27.0 27.0 27.0
Effective Green, g (s) 25.0 25.0 25.0 27.0 27.0 27.0 27.0
Actuated g/C Ratio 0.42 0.42 0.42 0.45 0.45 0.45 0.45
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 469 635 516 357 1461 229 1491
v/s Ratio Prot 0.05 c0.23 0.14
v/s Ratio Perm 0.03 c0.17 0.07 0.07
v/c Ratio 0.07 0.12 0.40 0.15 0.50 0.15 0.32
Uniform Delay, d1 10.5 10.8 12.3 9.8 11.7 9.7 10.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.4 2.3 0.9 1.2 1.4 0.6
Delay (s) 10.8 11.2 14.6 10.7 12.9 11.2 11.2
Level of Service B B B B B B B
Approach Delay (s) 11.1 14.6 12.8 11.2
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 12.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 38.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 102 133 64 73 84 50 178 59 60 209 22
Future Volume (vph) 42 160 165 177 157 164 81 571 82 82 633 38
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.92 1.00 0.92 1.00 0.98 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1676 1619 1676 1629 1676 3290 1676 3322
Flt Permitted 0.95 1.00 0.95 1.00 0.19 1.00 0.19 1.00
Satd. Flow (perm) 1676 1619 1676 1629 339 3290 339 3322
Peak-hour factor, PHF 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Adj. Flow (vph) 51 193 199 213 189 198 98 688 99 99 763 46
RTOR Reduction (vph) 0 50 0 0 47 0 0 14 0 0 6 0
Lane Group Flow (vph) 51 342 0 213 340 0 98 773 0 99 803 0
Confl. Peds. (#/hr) 1 1 1 1
Confl. Bikes (#/hr) 1
Turn Type Prot NA Prot NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 6.0 19.2 11.0 24.2 28.8 20.8 28.8 20.8
Effective Green, g (s) 6.0 19.2 11.0 24.2 28.8 20.8 28.8 20.8
Actuated g/C Ratio 0.08 0.26 0.15 0.32 0.38 0.28 0.38 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 134 414 245 525 272 912 272 921
v/s Ratio Prot 0.03 c0.21 c0.13 0.21 0.04 0.23 c0.04 c0.24
v/s Ratio Perm 0.10 0.10
v/c Ratio 0.38 0.83 0.87 0.65 0.36 0.85 0.36 0.87
Uniform Delay, d1 32.7 26.3 31.3 21.7 16.3 25.6 16.3 25.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 17.0 26.2 6.0 0.8 9.6 0.8 11.2
Delay (s) 34.5 43.3 57.5 27.8 17.2 35.2 17.1 37.0
Level of Service C D E C B D B D
Approach Delay (s) 42.3 38.4 33.2 34.8
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 36.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 1051 64 302 1025 148 73 57 123 224 99 18
Future Volume (vph) 24 1644 74 450 1287 587 77 93 157 673 238 33
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.86 1.00 0.97 0.86 1.00 1.00 0.95 1.00 0.97 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 6071 1500 3252 6071 1500 1676 3353 1500 3252 3292
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 6071 1500 3252 6071 1500 1676 3353 1500 3252 3292
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 1787 80 489 1399 638 84 101 171 732 259 36
RTOR Reduction (vph) 0 0 56 0 0 352 0 0 157 0 9 0
Lane Group Flow (vph) 26 1787 24 489 1399 286 84 101 14 732 286 0
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8
Actuated Green, G (s) 5.2 38.9 38.9 24.6 58.3 58.3 11.0 10.5 10.5 28.0 27.5
Effective Green, g (s) 5.2 38.9 38.9 24.6 58.3 58.3 11.0 10.5 10.5 28.0 27.5
Actuated g/C Ratio 0.04 0.30 0.30 0.19 0.45 0.45 0.08 0.08 0.08 0.22 0.21
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 67 1816 448 615 2722 672 141 270 121 700 696
v/s Ratio Prot 0.02 c0.29 c0.15 0.23 0.05 0.03 c0.23 c0.09
v/s Ratio Perm 0.02 0.19 0.01
v/c Ratio 0.39 0.98 0.05 0.80 0.51 0.43 0.60 0.37 0.11 1.05 0.41
Uniform Delay, d1 60.8 45.2 32.4 50.3 25.7 24.4 57.4 56.6 55.4 51.0 44.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 17.7 0.2 7.0 0.7 2.0 6.6 0.9 0.4 46.6 0.4
Delay (s) 64.5 62.9 32.7 57.3 26.4 26.4 64.0 57.5 55.9 97.6 44.7
Level of Service E E C E C C E E E F D
Approach Delay (s) 61.6 32.4 58.2 82.4
Approach LOS E C E F

Intersection Summary
HCM 2000 Control Delay 52.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 28.0
Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1137 269 0 1074 0 0 0 0 896 0 405
Future Volume (vph) 0 2114 449 0 1895 0 0 0 0 1797 0 533
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 3.8 3.8 3.8 3.4 2.0
Lane Util. Factor 0.86 1.00 0.86 0.97 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 6071 1500 6071 3252 1500
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 6071 1500 6071 3252 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 2298 488 0 2060 0 0 0 0 1953 0 579
RTOR Reduction (vph) 0 0 222 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 2298 266 0 2060 0 0 0 0 1953 0 579
Turn Type NA Perm NA Prot Free
Protected Phases 4 8 6
Permitted Phases Free 4 Free
Actuated Green, G (s) 130.0 43.2 43.2 75.6 130.0
Effective Green, g (s) 130.0 45.2 45.2 77.6 130.0
Actuated g/C Ratio 1.00 0.35 0.35 0.60 1.00
Clearance Time (s) 5.8 5.8 5.8 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 6071 521 2110 1941 1500
v/s Ratio Prot 0.13 c0.34 c0.60
v/s Ratio Perm 0.25 0.18 0.39
v/c Ratio 0.38 0.51 0.98 1.01 0.39
Uniform Delay, d1 0.0 33.6 41.9 26.2 0.0
Progression Factor 1.00 1.00 0.99 1.00 1.00
Incremental Delay, d2 0.2 3.5 14.3 21.9 0.8
Delay (s) 0.2 37.2 56.0 48.1 0.8
Level of Service A D E D A
Approach Delay (s) 6.7 56.0 0.0 37.3
Approach LOS A E A D

Intersection Summary
HCM 2000 Control Delay 30.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 7.2
Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1660 0 0 858 703 332 0 318 0 0 0
Future Volume (vph) 0 3298 0 0 1883 2472 436 0 636 0 0 0
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.4 4.4 3.4 2.0
Lane Util. Factor 0.86 0.81 1.00 1.00
Frt 1.00 0.91 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 6071 5231 1676 1500
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 6071 5231 1676 1500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 3585 0 0 2047 2687 474 0 691 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 3585 0 0 4734 0 474 0 691 0 0 0
Turn Type NA NA Perm Prot Free
Protected Phases 4 8 2
Permitted Phases Free 8 Free
Actuated Green, G (s) 79.6 130.0 38.6 130.0
Effective Green, g (s) 81.6 130.0 40.6 130.0
Actuated g/C Ratio 0.63 1.00 0.31 1.00
Clearance Time (s) 6.4 6.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 3810 5231 523 1500
v/s Ratio Prot 0.59 c0.57 0.28
v/s Ratio Perm 0.34 0.46
v/c Ratio 0.94 1.89dr 0.91 0.46
Uniform Delay, d1 22.0 0.0 42.9 0.0
Progression Factor 0.86 1.00 1.00 1.00
Incremental Delay, d2 6.0 0.3 21.9 1.0
Delay (s) 25.0 0.3 64.8 1.0
Level of Service C A E A
Approach Delay (s) 25.0 0.3 27.0 0.0
Approach LOS C A C A

Intersection Summary
HCM 2000 Control Delay 12.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 7.8
Intersection Capacity Utilization 57.0% ICU Level of Service B
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 81 1602 283 70 1190 20 301 63 59 21 53 64
Future Volume (vph) 622 2853 447 165 3064 203 382 186 88 88 386 903
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 2.6 3.3 3.3 2.6 3.3 3.3 2.0 3.7 2.0 3.7 3.7
Lane Util. Factor 0.97 0.86 0.88 0.97 0.81 1.00 0.97 0.95 1.00 0.95 0.76
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 6071 2640 3252 7147 1500 3252 3191 1676 3353 3420
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3252 6071 2640 3252 7147 1500 3252 3191 1676 3353 3420
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 676 3101 486 179 3330 221 415 202 96 96 420 982
RTOR Reduction (vph) 0 0 164 0 0 82 0 44 0 0 0 572
Lane Group Flow (vph) 676 3101 322 179 3330 139 415 254 0 96 420 410
Turn Type Prot NA Prot Prot NA Prot Prot NA Prot NA Prot
Protected Phases 5 2 2 1 6 6 3 8 7 4 4
Permitted Phases
Actuated Green, G (s) 23.4 73.9 73.9 7.4 57.9 57.9 13.0 14.8 14.3 16.1 16.1
Effective Green, g (s) 25.4 75.9 75.9 9.4 59.9 59.9 15.0 16.8 16.3 18.1 18.1
Actuated g/C Ratio 0.20 0.58 0.58 0.07 0.46 0.46 0.12 0.13 0.13 0.14 0.14
Clearance Time (s) 4.6 5.3 5.3 4.6 5.3 5.3 4.0 5.7 4.0 5.7 5.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 635 3544 1541 235 3293 691 375 412 210 466 476
v/s Ratio Prot c0.21 0.51 0.12 0.06 c0.47 0.09 c0.13 0.08 0.06 c0.13 0.12
v/s Ratio Perm
v/c Ratio 1.06 0.88 0.21 0.76 1.01 0.20 1.11 0.62 0.46 0.90 0.86
Uniform Delay, d1 52.3 23.0 12.8 59.2 35.0 20.8 57.5 53.5 52.7 55.1 54.7
Progression Factor 1.07 0.22 0.05 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 43.8 1.6 0.1 13.6 18.5 0.7 78.5 2.7 1.6 20.3 14.8
Delay (s) 99.7 6.8 0.8 72.8 53.6 21.5 136.0 56.3 54.3 75.4 69.6
Level of Service F A A E D C F E D E E
Approach Delay (s) 20.9 52.6 102.7 70.2
Approach LOS C D F E

Intersection Summary
HCM 2000 Control Delay 45.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
9: Division St./Division St & W. Ave Q 3/3/2016

PALMDALE TIA 5:00 pm 2/1/2016 Cumulative + Project 2035 Synchro 9 Report
Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 218 45 73 161 1 39 7 55 0 4 1
Future Volume (vph) 32 274 61 242 368 70 42 631 156 36 948 68
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.98 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1676 1712 1676 1717 1676 3253 1676 3319
Flt Permitted 0.95 1.00 0.95 1.00 0.15 1.00 0.19 1.00
Satd. Flow (perm) 1676 1712 1676 1717 265 3253 341 3319
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 34 288 64 255 387 74 44 664 164 38 998 72
RTOR Reduction (vph) 0 11 0 0 8 0 0 26 0 0 6 0
Lane Group Flow (vph) 34 341 0 255 453 0 44 802 0 38 1064 0
Confl. Peds. (#/hr) 4 1 1 4
Turn Type Prot NA Prot NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 4.0 14.4 12.0 22.4 32.6 26.6 32.6 26.6
Effective Green, g (s) 4.0 14.4 12.0 22.4 32.6 26.6 32.6 26.6
Actuated g/C Ratio 0.05 0.19 0.16 0.30 0.43 0.35 0.43 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 89 328 268 512 228 1153 255 1177
v/s Ratio Prot 0.02 c0.20 c0.15 0.26 c0.02 0.25 0.01 c0.32
v/s Ratio Perm 0.07 0.05
v/c Ratio 0.38 1.04 0.95 0.88 0.19 0.70 0.15 0.90
Uniform Delay, d1 34.3 30.3 31.2 25.1 14.6 20.7 13.2 23.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 60.1 41.7 19.5 0.4 3.5 0.3 11.4
Delay (s) 37.0 90.4 72.9 44.6 15.0 24.2 13.5 34.3
Level of Service D F E D B C B C
Approach Delay (s) 85.7 54.6 23.8 33.6
Approach LOS F D C C

Intersection Summary
HCM 2000 Control Delay 42.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
10: Sierra Hwy & E. Ave P-8 3/3/2016

PALMDALE TIA 5:00 pm 2/1/2016 Cumulative + Project 2035 Synchro 9 Report
Page 10

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 246 388 346 897 871 234
Future Volume (vph) 814 530 649 2698 1634 603
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 7.2 7.2 7.2
Lane Util. Factor 0.97 1.00 0.97 0.91 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3252 1500 3252 4818 4818 1500
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3252 1500 3252 4818 4818 1500
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 848 552 676 2810 1702 628
RTOR Reduction (vph) 0 0 0 0 0 296
Lane Group Flow (vph) 848 552 676 2810 1702 332
Turn Type Prot pt+ov Prot NA NA Perm
Protected Phases 5 5 3 3 8 4
Permitted Phases 4
Actuated Green, G (s) 35.0 69.0 27.0 80.8 46.8 46.8
Effective Green, g (s) 35.0 69.0 27.0 80.8 46.8 46.8
Actuated g/C Ratio 0.27 0.53 0.21 0.62 0.36 0.36
Clearance Time (s) 7.0 7.0 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 875 796 675 2994 1734 540
v/s Ratio Prot c0.26 0.37 0.21 c0.58 0.35
v/s Ratio Perm 0.22
v/c Ratio 0.97 0.69 1.00 0.94 0.98 0.62
Uniform Delay, d1 47.0 22.6 51.5 22.3 41.2 34.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.9 2.6 35.0 6.6 17.3 2.1
Delay (s) 69.8 25.3 86.5 28.9 58.5 36.3
Level of Service E C F C E D
Approach Delay (s) 52.3 40.1 52.5
Approach LOS D D D

Intersection Summary
HCM 2000 Control Delay 46.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 21.2
Intersection Capacity Utilization 55.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group


