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Appendix B

APPENDIX B. SPECIES OBSERVED IN AND AROUND THE STUDY 
AREA
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EXECUTIVE SUMMARY 

This report summarizes the results of the Traffic Impact Analysis (TIA) for the proposed gambling and on-
site parking expansion of the Parkwest Casino 580 located at 968 N. Canyons Parkway in Livermore 
California. The project proposes to expand its facilities by providing six additional gambling table, and 
increasing the space for the bar, restaurant, and stage area within the existing footprint of the building. 
The project will also increase its parking facilities by developing the area east of the building and 
providing a total of 36  parking stalls, which includes existing and proposed facilities. 

In addition to the foregoing, the project proposes expanded services at the proposed facilities, 
including:  (i) increasing its hours of operations to 24 hours per day and 7 days per week; (ii) increasing 
the number of players per table to 10 seated layers and 10 standing or “backline betters”; (iii) increasing 
the maximum single bet to $1,000.00; and (iv) the playing of any game not prohibited by Section 330 of 
the Penal Code of the state, with the written consent of the Chief of Police.  

This report provides the intersection level of service (LOS) and Vehicle Miles Traveled (VMT) related to the 
project. Additionally, the report also includes evaluations and recommendations concerning project site 
access and on-site circulation for vehicles, bicycles, and pedestrians.  

To evaluate the impacts on the transportation infrastructure due to the addition of traffic from the 
proposed project, three study intersections were evaluated during the weekday morning (a.m.) peak hour 
and evening (p.m.) peak hour under four study scenarios. The study intersections were evaluated under 
No Project and Plus Project scenarios for Existing and Cumulative conditions. For the purpose of this 
analysis, potential traffic operational effects from the proposed project are identified based on established 
operational thresholds described in the report. 

Project Trip Generation 

The proposed casino expansion is expected to generate approximately 26 weekday a.m. peak hour trips (14 
in, 12 out), 25 weekday p.m. peak hour trips (4 in, 21 out), and 304 new daily trips. 

Existing Conditions 

Under this scenario, all of the study intersections operate within applicable jurisdictional Level of Service 
(LOS) standards during the a.m. and p.m. peak hour. 

Existing plus Project Conditions 

Under this scenario, all of the study intersections continue to operate within applicable jurisdictional LOS 
standards during the a.m. and p.m. peak hour.  
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Existing plus Project Queueing Analysis  

The project is not expected to increase the queues that exceed storage lengths at existing turn lanes. The 
existing storage length of the westbound left-turn lane at N. Canyons Parkway/Waxie Driveway is 
sufficient for the additional trips that will use the new parking lot. 

Cumulative Conditions 

Under this scenario, all of the study intersections continue to operate within applicable jurisdictional LOS 
standards during the a.m. and p.m. peak hours. 

Cumulative Plus Project Conditions 

Under this scenario, all of the study intersections continue to operate within applicable jurisdictional LOS 
standards during the a.m. and p.m. peak hours. 

Cumulative Plus Project Queueing Analysis 

The project is not expected to increase the queues that exceed storage lengths at exclusive turn lanes. The 
storage length for the westbound left-turn lane at N. Canyons Parkway/Waxie Driveway is sufficient for 
the additional trips that will use the new parking lot in the cumulative scenario. 

Site Access and On-Site Circulation 

The proposed vehicular access to the project site is via the existing driveways on Doolan Road, N. Canyons 
Parkway and the new driveway at N. Canyons Parkway/Waxie Driveway. Pedestrians and bicyclists can use 
the existing multimodal network to access the project site. The parking aisles are wide enough to allow for 
two-way circulation. Based on a preliminary review of the project site plan, the site access and on-site 
circulation is considered adequate.  

Pedestrian Impacts 

The project does not conflict with existing and planned pedestrian facilities; therefore, the impact to 
pedestrian facilities is less than significant. 

Bicycle Impacts 

As part of the proposed project, the Class II bicycle facility along the southern frontage of N. Canyons 
Parkway will be updated to a Class IV separated bikeway. The project does not conflict with existing and 
planned bicycle facilities; therefore, the impact to bicycle facilities is less than significant. 

Transit Impacts 

The project site is within walking distance to two Tri-Valley Wheels bus stops that provide local and 
regional access. Impacts to transit service are expected to be less than significant. 

Parking 

The project will be supplying 36  parking spaces to satisfy the demand of 3 parking spaces during peak 
operating hours, which leaves a surplus of stalls. 
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Vehicle Miles Traveled 

TJKM analyzed the casino project as retail. Since the project will be generating 304 new daily trips, the 
equivalent retail square footage would be 8,053 square feet. Based on OPR’s recommendations, the VMT 
impact is expected to be less than significant since the retail square footage is below 50,000 square feet, 
which is considered as local serving retail. 
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1.0 INTRODUCTION 

This report summarizes the results of the Traffic Impact Analysis (TIA) for the proposed gambling and on-
site parking expansion of the Parkwest Casino 580 located at 968 N. Canyons Parkway in Livermore 
California. 

1.1 PROJECT DESCRIPTION 

The project proposes to expand its facilities by providing six additional gambling tables, increasing the 
space for the bar, restaurant, and stage area within the existing footprint of the building. The project will 
also increase its parking facilities by developing the area east of the building and providing a total of 36  
parking stalls, which includes existing and proposed facilities.  

In addition to the foregoing, the project proposes expanded services at the proposed facilities, 
including:  (i) increasing its hours of operations to 24 hours per day and 7 days per week; (ii) increasing 
the number of players per table to 10 seated layers and 10 standing or “backline betters”; (iii) increasing 
the maximum single bet to $1,000.00; and (iv) the playing of any game not prohibited by Section 330 of 
the Penal Code of the state, with the written consent of the Chief of Police.  

The existing casino and parking facility is currently located at the southeast corner of Doolan Road/N. 
Canyons Parkway. The proposed parking expansion will be located at the southwest corner of N. Canyons 
Parkway/Waxie Driveway, adjacent to the existing casino facility. The casino entrances will remain the 
same, except for the south leg of the N. Canyons Parkway/Waxie Driveway intersection, which will be 
constructed with the parking expansion and become the main entrance to the main parking area. 

The following section discusses the TIA Purpose, study intersections, and analysis scenarios. 

1.2 PROJECT PURPOSE 

The purpose of the Traffic Impact Analysis is to evaluate the impacts on the transportation infrastructure 
due to the addition of the traffic from the proposed project. The report also includes evaluations and 
recommendations concerning project site access and on-site circulation for vehicles, bicycles, and 
pedestrians, queuing analysis at the study intersections, and parking supply.  

1.3 STUDY INTERSECTIONS 

TJKM evaluated traffic conditions at three study intersections during the a.m. and p.m. peak hours for a 
typical weekday. The study intersections were selected in consultation with City of Livermore staff. The 
peak periods were between 7:00 a.m. – 9:00 a.m. and 4:00 p.m. – 6:00 p.m. The study intersections and 
associated traffic controls are as follows: 

1. N. Canyons Parkway/Doolan Road
2. N. Canyons Parkway/Waxie Driveway
3. N. Canyons Parkway/Airway Boulevard

Note: All intersections are owned and operated by the City of Livermore. 
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Figure 1 illustrates the study intersections and the vicinity map of the proposed project. Figure 2 shows 
the proposed project site plan.  

1.4 ANALYSIS SCENARIOS 

This study addresses the following four traffic scenarios: 

Existing Conditions – This scenario evaluates the study intersections based on existing traffic
volumes, lane geometry, and traffic controls.
Existing plus Project Conditions – This scenario is identical to Existing Conditions, but with the
addition of traffic from the proposed project.
Cumulative Conditions – This analysis scenario evaluates future transportation conditions based
on forecasted travel volumes without the project.
Cumulative plus Project Conditions – This scenario is identical to Cumulative Conditions but
with the addition of traffic from the proposed project.
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Figure 2: Site Plan
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2.0 STUDY METHODOLOGY 

Traffic impacts related to the proposed project were evaluated for both compliance with applicable 
regulatory documents and environmental significance as defined in the California Environmental Quality 
Act (CEQA). In Accordance with the Technical Advisory published by the Governor’s Office of Planning and 
Research (OPR), a qualitative and quantitative VMT analysis forms the basis of the CEQA analysis for the 
proposed project. As of July1, 2020, intersection level of service (LOS) can no longer be used to determine 
significant impacts for CEQA purposes. However, an LOS analysis was conducted to determine consistency 
with City of Livermore plans and standards. 

2.1 LEVEL OF SERVICE ANALYSIS METHODOLOGY & STANDARDS 

Level of Service (LOS) is a qualitative measure that describes operational conditions as they relate to the 
traffic stream and perceptions by motorists and passengers. The LOS generally describes these conditions 
in terms of such factors as speed and travel time, delays, freedom to maneuver, traffic interruptions, 
comfort and convenience, and safety. The operational LOS are given letter designations from A to F, with 
A representing the best operating conditions (free-flow) and F the worst (severely-congested flow with 
high delays). Intersections generally are the capacity-controlling locations with respect to traffic 
operations on arterial and collector streets. The operating conditions at all of the study intersections were 
analyzed using the 2000 Highway Capacity Manual (HCM) Operations Methodology contained in Synchro 
Software. The methodology is described in detail in Appendix A.  

Signalized Intersections 
Although level of service is no longer used for identifying impacts under CEQA, level of service analysis is 
still used for determining consistency with adopted agency plans and standards. Where standards refer to 
significant environmental impacts, this analysis instead identifies these as significant inconsistencies with 
adopted plans. 

In brief, the LOS standard for signalized intersections in the City of Livermore is mid-level LOS D or better 
(average control delay equal to or less than 45.0 seconds per vehicle) with and without the project. For 
signalized intersections located near freeway interchanges (N. Canyons Parkway/Airway Boulevard), the 
LOS standard is LOS E or better. The signalized intersection experiences a significant inconsistency if: 

The project traffic added to existing conditions would result in the level of service deteriorating
below the level of service threshold for signalized intersections i.e., delay greater than 45.0
seconds per vehicle or deteriorates to LOS F.
For intersections already operating at an unacceptable LOS without the project, it is considered a
significant impact if the project related traffic increases the average intersection delay by more
than 5.0 seconds.

Unsignalized Intersections 
The level of service standard for unsignalized intersections is delay less than or equal to 90.0 seconds. 
Unsignalized intersections experiences a significant inconsistency if: 



Parkwest Casino 580 TIA 

Page | 9 

The project traffic added to existing conditions would result in the delay being greater than 90.0
seconds.

2.2 CEQA REQUIREMENTS

CEQA Requirements for VMT Evaluations 
Section 15064.3 describes the requirements and significance thresholds for assessing transportation 
impacts based on vehicle miles traveled (VMT) that apply statewide. As described in Section 15064.3: 

Land use projects: Vehicle miles traveled exceeding an applicable threshold of significance may
indicate a significant impact. Generally, projects within one-half mile of either an existing major
transit stop or stop along an existing high quality transit corridor should be presumed to cause a
less than significant transportation impact. Projects that decrease vehicle miles traveled in the
project area compared to existing conditions should be presumed to have a less than significant
transportation impact.
Transportation projects: Transportation projects that reduce, or have no impact on, vehicle miles
traveled should be presumed to cause a less than significant transportation impact. For roadway
capacity projects, agencies have discretion to determine the appropriate measure of
transportation impact consistent with CEQA and other applicable requirements. To the extent that
such impacts have already been adequately addressed at a programmatic level, such as in a
regional transportation plan EIR, a lead agency may tier from that analysis as provided in Section
15152.

The following criteria are not subject to CEQA significance criteria but should be addressed as appropriate 
in the findings of the traffic study:  

The project would conflict with an applicable plan, ordinance or policy establishing measures of
effectiveness for the performance of the circulation system, taking into account all modes of
transportation including mass transit and non-motorized travel and relevant components of the
circulation system, including but not limited to intersections, streets, highways and freeways,
pedestrian and bicycle paths, and mass transit.
The project conflicts with adopted policies, plans or programs regarding public transit, bicycle, or
pedestrian facilities, or otherwise decrease the performance or safety of such facilities.
If the project substantially increases hazards due to a design feature (e.g., sharp curves or
dangerous intersections) or incompatible uses (e.g., farm equipment).
The project results in inadequate emergency access
If the project site design does not have adequate parking or circulation capacity to accommodate
the anticipated demand
If the project would result in inadequate internal circulation to accommodate project traffic.

2.3 VEHICLE MILES TRAVELED 

SB 743, which was signed into law by Governor Brown in 2013 and codified in Public Resources Code 
21099, tasked OPR with establishing new criteria for determining the significance of transportation 
impacts under CEQA. SB 743 requires the new criteria to “promote the reduction of greenhouse gas 
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emissions, the development of multimodal transportation networks, and a diversity of land uses.” SB 743 
changes the way that public agencies evaluate the transportation impacts of projects under CEQA, 
recognizing that roadway congestion, while an inconvenience to drivers, is not itself an environmental 
impact (see Pub. Resource Code, § 21099, subd. (b)(2)).  In December 2018, OPR circulated its most recent 
Technical Advisory on Evaluating Transportation Impacts in CEQA (OPR) that provides recommendations 
and describes various options for assessing VMT for transportation analysis purposes. “Vehicle miles 
traveled” refers to the amount and distance of automobile travel “attributable to a project”. Other relevant 
considerations may include the effects of the project on transit or non-motorized travel. The VMT analysis 
options described by OPR are primarily tailored towards single-use development residential, office or 
office projects, not mixed use projects and not athletic facility projects.   OPR recommends the following 
methodology and criteria for specific land uses: 

For residential projects, OPR recommends that VMT impacts be considered potentially significant
if a residential project is expected to generate VMT per Capita (i.e., VMT per resident) at a rate
that exceeds 85 percent of a regional average.
For office projects, OPR recommends that VMT impacts be considered potentially significant if an
office project is expected to generate VMT per Employee at a rate that exceeds 85 percent of a
regional average.
For retail projects, OPR recommends that VMT impacts be considered potentially significant if a
project results in a net increase in total VMT.  This approach takes into account the likelihood that
retail developments may lead to increases or decreases in VMT, depending on previously existing
retail travel patterns.  This approach may also be used for other types of projects with customer
components.
OPR also indicates that local serving retail (projects smaller than 50,000 square feet) may be
presumed to have a less than significant VMT impact.
OPR does not provide specific guidance on evaluating other land use types, such as casinos,
except to say that other land uses could choose to use the method applicable to the land use with
the most similarity to the proposed project. With consultation with the City of Livermore, TJKM
utilized retail.
For mixed-use projects, OPR describes several options that include (1) evaluating each land use
separately; or (2) evaluating mixed-use projects based on the method applicable to the dominant
land use.  Evaluating each land use separately would potentially fail to measure the positive
effects of mixed-use projects in reducing VMT.

OPR also recommends exempting some project types from VMT analysis based on the likelihood that 
such projects will generate low rates of VMT: 

OPR recommends that projects generating less than 110 trips per day generally may be assumed
to cause a less than significant transportation impact.
OPR notes that residential and office projects that located in areas with low VMT, and that
incorporate similar features, will tend to exhibit similar low VMT, and can be screened out.
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OPR states that residential, retail, office and mixed-use projects near transit stations or major
transit stops should be screened out based on the likelihood that such projects will have a less
than significant impact on VMT.

If existing models or methods are not available to estimate the vehicle miles traveled for the particular 
project being considered: a lead agency may evaluate the project’s vehicle miles travelled qualitatively.   

A lead agency may use models to estimate a project’s vehicle miles traveled, and may revise those 
estimates to reflect professional judgment based on substantial evidence. In consultation with the City of 
Livermore, the Alameda County Transportation Commission (ACTC) VMT Tool was used. Detailed analysis 
is provided in Chapter 7 of this report. 
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3.0 EXISTING CONDITIONS 

This section describes existing conditions in the immediate project site vicinity, including roadway 
facilities, bicycle and pedestrian facilities, and available transit service. In addition, existing traffic volumes 
and operations are presented for the study intersections, including the results of LOS calculations. 

3.1 EXISTING SETTING AND ROADWAY SYSTEM 

Access to the proposed project is provided via N. Canyons Parkway and Doolan Road. 

N. Canyons Parkway is primarily a four-lane, divided east-west major street in the City of Livermore,
extending from Doolan Road to Collier Canyon Road. N. Canyons Parkway provides access to primarily
commercial and retail land uses. The speed limit along N. Canyons Parkway is 40 miles per hour (mph).

Doolan Road is a two-lane, undivided rural road in Livermore and unincorporated Alameda County, 
extending from Collier Canyon Road to its northern terminus in unincorporated Alameda County. The 
speed limit along Doolan Road is 35 mph. 

3.2 EXISTING PEDESTRIAN FACILITIES 

Walkability is defined as the ability to travel easily and safely between various origins and destinations 
without having to rely on automobiles or other motorized travel. The ideal “walkable” community includes 
wide sidewalks, a mix of land uses such as residential, employment, and shopping opportunities, a limited 
number of conflict points with vehicle traffic, easy access to transit facilities and services and a network of 
pedestrian facilities. Pedestrian facilities are comprised of crosswalks, sidewalks, pedestrian signals, and 
off-street paths, which provide safe and convenient routes for pedestrians to access the destinations such 
as institutions, businesses, public transportation, and recreation facilities. Along N. Canyons Parkway, the 
width of the sidewalk is approximately 10 feet. All of the study intersections have marked crosswalks and 
signalized intersections are equipped with pedestrian push buttons and pedestrian signal heads. 

At the intersection of N. Canyons Parkway/Airway Boulevard, there are ADA compliant curb-ramps. On the 
southern portion of N. Canyons Parkway between Airway Boulevard and Doolan Road, there are currently 
no sidewalks.  

The existing pedestrian facilities in the study area are shown in Figure 3.  

3.3 EXISTING BICYCLE FACILITIES 

The 2018 City of Livermore Bicycle, Pedestrian, & Trails Active Transportation Plan outlines goals and 
objectives to improve the current active transportation system that includes walking and biking. The 
various bicycle facilities throughout the city are described below. Existing bicycle facilities in the project 
vicinity are illustrated in Figure 3. In addition to the four classes of bicycle facilities, Alameda County 
Transportation Commission (Alameda CTC), has adopted a set of sub-classifications for each classification. 

Class I Shared-Use Path: Class I bikeways are a completely separate right-of-way designed for
the exclusive use of cyclists and pedestrians, with minimal crossings for motorists. These paths are
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often located along creeks, canals, and rail lines. There are no existing Class I facilities in the 
project area. Class I facilities can also be sub-classified into the following: 

o Class IA for paved paths,
o Class IB for unpaved paths.

Class II Bike Lanes: Class II bike lanes use special lane markings, pavement legends, and signage.
Bike lanes provide designated street space for bicyclists, typically adjacent to outer vehicle travel
lanes. Buffered bike lanes increase separation through painted buffers between vehicle lanes
and/or parking, and green paint at conflict zones (e.g., driveways or intersections). Class II Bike
Lanes are available on both sides of N. Canyons Parkway. Class II facilities can be sub-classified
into the following:

o Class IIA – conventional bicycle lanes, consisting of a single strip to delineate the
lane,

o Class IIB – with a striped buffer or with green conflict markings in the bicycle lane,
o Class IIC – climbing bicycle lanes, which have a dedicated bicycle lane in the

uphill direction and a Class III facility in the downhill direction,
o Class IID – contraflow bicycle lanes.

Class III Bike Routes: Bike routes provide enhanced mixed-traffic conditions for bicyclists
through signage, sharrow striping, and or traffic calming treatments, and provide continuity to a
bikeway network. Bike routes are typically designated along gaps between bike trails or bike
lanes, or along low-volume, low-speed streets. Bicycle Boulevards further enhance bike routes by
encouraging slower speeds and discouraging non-local vehicle traffic using traffic diverters,
chicanes, traffic circles, and speed tables. There are no existing Class III facilities in the project
area. Class III facilities can also be sub-classified into the following:

o Class IIIA – for signage only routes,
o Class IIIB – for wide curb or shoulder lanes, that may or may not include signage,
o Class IIIC – for routes with shared lane markings i.e., sharrows, or other pavement

markings, and may also include signage,
o Class IIID – for routes with green-backed sharrows,
o Class IIIE – for bicycle boulevards, which are signed and typical located on

roadways with low volumes.
Class IV Bikeway: Bikeways are also known as cycle tracks or separated bikeways, are set aside
for the exclusive use of bicycles and physically separated from vehicle traffic. Separated bikeways
were adopted by Caltrans in 2015. Separation may include grade separation, flexible posts,
physical barriers, or on-street parking. There are no existing Class IV facilities in the project area.
Class IV facilities can be sub-classified into the following:

o Class IVA – for one-way separated bikeways,
o Class IVB – for two-way separated bikeways,
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3.4 EXISTING TRANSIT FACILITIES

Tri-Valley Wheels provides transit service throughout Dublin, Pleasanton, Livermore, and unincorporated 
Alameda County. The main transit center in Livermore is the Livermore Transit Center, located in 
Downtown Livermore. From the Transit Center, riders can connect to Dublin/Pleasanton BART, Lawrence 
Livermore Lab, Las Positas College as well as local destinations. Table 1 summarizes the existing Wheels 
service in the project vicinity. Figure 4 illustrates the existing transit facilities. 

Table 1: Existing Tri-Valley Wheels Transit Service  

Route From To 
Weekdays Weekends 

Operating 
Hours 

Headway 
(minutes) 

Operating 
Hours 

Headway 
(minutes) 

30R West Dublin BART 
East/Vasco &

LLNL 
5:06 a.m. – 
10:45 p.m. 

30-60
5:09 a.m. – 
10:42 p.m. 

60 

Source: Tri-Valley Wheels Website 
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Figure 3: Existing Pedestrian and Bicycle Facilities
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Figure 4: Existing Transit Facilities
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3.5 EXISTING PEAK HOUR TRAFFIC VOLUMES AND LANE CONFIGURATIONS 

The existing operations of the study intersections were evaluated for the highest one-hour volumes 
during weekday morning and evening peak periods. Due to the COVID-19 Pandemic and shelter-in-place 
orders, the ability to collect accurate new traffic counts is limited. Where available, turning movement 
counts conducted during the Draft EIR of the Dublin Boulevard/N. Canyons Parkway extension were used. 
New counts were conducted at one study intersections (N. Canyons Parkway/Waxie Driveway) where 
recent counts were unavailable, plus one proxy intersection that had been previously counted to use as a 
baseline count reference. Turning movement volumes at the new intersection were then adjusted based 
on the change in traffic between pre-Covid and during Covid at the proxy intersection of N. Canyons 
Parkway/Airway Boulevard (intersection #3). New turning movement counts for vehicles, bicycles, and 
pedestrians were conducted during the weekday a.m. peak period (7:00-9:00 a.m.) and p.m. peak period 
(4:00-6:00 p.m.) at these study intersections in February 2021. Appendix B includes all data sheets for the 
collected vehicle, bicycle, and pedestrian counts. Figure 5 illustrates the existing lane geometry, traffic 
controls, and peak hour volumes for the a.m. and p.m. peak hours at the study intersections.  

3.6 INTERSECTION LEVEL OF SERVICE ANALYSIS – EXISTING CONDITIONS 

Existing intersection lane configurations, signal timings, and turning movement volumes are used to 
calculate the level of service for the study intersections during each peak hour. Table 2 below summarizes 
peak hour LOS at the study intersections under Existing Conditions. Under this scenario, all of the study 
intersections operate at the applicable jurisdictional service levels of service for both the a.m. and p.m. 
peak hour. LOS worksheets are provided in Appendix C.  

Table 2: Intersection Level of Service Analysis – Existing Conditions 

# Intersection Control Peak 
Hour1 

Existing Conditions 
Delay2  LOS3 

1 N. Canyons Pkwy/Doolan
Road One-Way Stop 

AM 9.0 A 

PM 9.2 A

2 
N. Canyons Pkwy/Waxie

Dwy-Future Casino
Parking 

Signal 
AM 6.9 A 

PM 11.3 B 

3 N. Canyons Pkwy/Airway
Blvd Signal 

AM 31.1 C

PM 24.0 C
Notes: 
1. AM – morning peak hour, PM – evening peak hour
2. Delay – Whole intersection weighted average control delay expressed in seconds per vehicle for signalized and all-way stop
controlled intersections. Total control delay for the worst movement is presented for side-street stop – controlled intersections.
3. LOS – Level of Service. Bold indicates unacceptable LOS and Delay.



Figure 5: Existing Conditions Lane Geometry, Traffic Controls, and Peak Hour Volumes
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4.0 EXISTING PLUS PROJECT CONDITIONS 

The impacts of the proposed project on the transportation system are discussed in this chapter. First, the 
method used to estimate the amount of traffic generated by the project is described. Then, the results of 
the level of service calculations for Existing plus Project Conditions are presented. (Existing plus Project 
Conditions are defined as Existing Conditions plus traffic generated by the proposed project). A 
comparison of intersections under Existing plus Project Conditions and Existing Conditions is presented 
and the impacts of the project on the study intersections are discussed.  

The amount of traffic added to the roadway system by the proposed development is estimated using a 
three-step process.  

Trip Generation – Estimates the amount of traffic added to the roadway network,
Trip Distribution – Estimates the direction of travel to and from the project site,
Trip Assignment – The new trips are assigned to specific street segments and intersection turning
movements.

4.1 PROJECT TRIP GENERATION 

TJKM developed estimated project trip generation for the proposed casino expansion based on employee 
and player entry/exit data that the Casino collected over three months (data is attached in Appendix B). 
The data collected includes players, those at the casino tables, and backline bettors. The data was 
collected based on entry and exit tracking, ensuring no one using the casino tables or simply moving 
around was overlooked. This approach accounted for everyone entering and exiting, including employee 
shift changes. Although the Casino attracts large amounts of patrons over a 24-hour period, most of the 
peak hour traffic is generated by employees at shift breaks. Based on the data and increases in parking 
and gambling tables, the project is expected to generate 26 new trips (14 in, 12 out) in the a.m. peak hour, 
25 new trips (4 in, 21 out) in the p.m. peak hour, and 304 new daily trips.  

4.2 PROJECT TRIP DISTRIBUTION AND ASSIGNMENT

Trip distribution is a process that determines in what proportion vehicles would be expected to travel 
between the project site and various destinations outside the project study area and also determines the 
various routes that vehicles would take from the project site to each destination using the calculated trip 
distribution.  

Trip distribution assumptions for the proposed casino expansion and parking lot project were developed 
based on the existing travel patterns and TJKM’s knowledge of the study area.  

The distribution assumptions are as follows: 

20 percent to/from N. Canyons Parkway east of Airway Boulevard
80 percent to/from Airway Boulevard south of N. Canyons Parkway
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Figure 6 illustrates the trip distribution percentages and trip assignment project volumes developed for 
the proposed project. The assigned project trips were then added to traffic volumes under Existing 
Conditions to generate Existing plus Project Conditions traffic volumes.  



Figure 6: Project Trip Distribution and Assignment
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4.3 INTERSECTION LEVEL OF SERVICE ANALYSIS – EXISTING PLUS PROJECT CONDITIONS 

The intersection LOS analysis results for Existing plus Project Conditions are summarized in Table 3. 
Detailed calculation sheets for Existing plus Project Conditions are contained in Appendix D. All study 
intersections are expected to continue operating within the applicable jurisdictional standards in both the 
a.m. and p.m. peak hour. The results for Existing Conditions are included for comparison purposes.

Figure 7 displays projected peak hour turning movement volumes at all of the study intersections for 
Existing plus Project Conditions.  

Table 3: Intersection Level of Service Analysis – Existing plus Project Conditions 

# Study Intersections Control Peak 
Hour1 

Existing  
Conditions 

Existing Plus Project 
Conditions 

Delay2 LOS3 Delay2 LOS3 

1 N. Canyons Pkwy/Doolan Road One-Way
Stop 

AM 9.0 A 8.9 A 

PM 9.2 A 8.9 A 

2 N. Canyons Pkwy/Waxie Dwy-
Future Casino Parking Signal 

AM 6.9 A 7.2 A 

PM 11.3 B 8.9 A 

3 N. Canyons Pkwy/Airway Blvd Signal 
AM 31.1 C 30.7 C 

PM 24.0 C 24.1 C 
Notes:  
1. AM – morning peak hour, PM – evening peak hour
2. Delay – Whole intersection weighted average control delay expressed in seconds per vehicle for
signalized and all-way stop controlled intersections. Total control delay for the worst movement is
presented for side-street stop – controlled intersections.
3. LOS – Level of Service. Bold indicates unacceptable Level of Service.
It should be noted that some of the intersections are estimated to show a decrease in intersection delay
due to the addition of project trips to non-critical turn movements. That is, more vehicles would be using
the intersection during the peak hour but on non-critical lanes and movements, so the average delay per
vehicle decreases.



Figure 7: Existing Plus Project Volumes
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4.4 QUEUING ANALYSIS – EXISTING PLUS PROJECT CONDITIONS

TJKM conducted a vehicle queueing and storage analysis for exclusive left and right turn pockets at the 
study intersections for Existing and Existing plus Project Conditions. The 95th percentile queues were 
analyzed using Synchro 10.0 software. Detailed calculations are included in the LOS appendices 
corresponding to each analysis scenario. Table 4 summarizes the 95th percentile queue lengths at 
selected study intersections under Existing and Existing plus Project scenarios.  

Table 4: 95th Percentile Queues at Study Intersections 

# Intersection Lane 
Group 

Storage 
Length 

Existing Existing plus Project 
Conditions Change 

AM PM AM PM AM PM 

2 N. Canyons Pkwy/Waxie
Dwy 

EBL 215 0 0 0 0 0 0
WBL 145 10 10 20 30 10 20 
WBR 90 0 0 0 0 0 0
NBR 50 N/A N/A 0 0 0 0
SBL - 10 30 10 30 0 0 
SBR - 0 0 0 0 0 0

3 N. Canyons Pkwy/Airway
Blvd 

EBR 230 0 40 0 50 0 10 
WBL 300 220 450 220 460 0 10 
WBR 195 0 0 0 0 0 0 
NBLT 550 130 170 140 170 10 0 
NBR - 20 30 20 30 0 0 

Notes: Storage length and 95th percentile queue is expressed in feet per lane 
AM – morning peak hour, PM – evening peak hour 
1 vehicle = 25 feet 
Bold indicates queue lengths exceeding capacity 

It should be noted that there are two westbound left-turn lanes at N. Canyons Parkway/Airway Boulevard. 
One of the lanes is a trap lane that extends upstream to N. Canyons Parkway/Constitution Drive, and there 
is an additional lane near the intersection. Project traffic is expected to use the northbound left-turn at N. 
Canyons Parkway/Airway Boulevard, but impacts are minimal. 

The existing storage length of the westbound left-turn lane at N. Canyons Parkway/Waxie Driveway is 
sufficient for the additional trips that will use the new parking lot. This is because there is very light 
commute peak traffic generated by the Casino. 
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4.5 SIGNAL WARRANT ANALYSIS 

Traffic signal warrants are a series of standards that provide guidelines for determining if a traffic signal is 
appropriate. Signal warrant analyses are typically conducted at intersections of uncontrolled major streets 
and stop sign-controlled minor streets. If one or more signal warrants are met, signalization of the 
intersection may be appropriate. However, a signal should not be installed if none of the warrants are 
met, since the installation of signals would increase delays on the previously uncontrolled major street, 
and may increase the occurrence of particular types of accidents. 

As stated in the 2014 edition of the Manual on Uniform Traffic Control Devices (MUTCD), “An engineering 
study of traffic conditions, pedestrian characteristics, and physical characteristics of the location shall be 
performed to determine whether installation of a traffic control signal is justified at a particular location. 
The investigation of the need for a traffic control signal shall include an analysis of the applicable factors 
contained in the following traffic signal warrants and other factors related to existing operation and safety 
at the study location.”  

This analysis focused on the peak hour warrant. The MUTCD states that, “This (peak hour) signal warrant 
shall be applied only in unusual cases, such as office complexes, manufacturing plants, industrial 
complexes, or high-occupancy vehicle facilities that attract or discharge large numbers of vehicles over a 
short time.” So the peak hour warrant is being used in this impact analysis study as an “indicator” of the 
likelihood of an unsignalized intersection warranting a traffic signal in the future. Intersections that exceed 
the peak hour warrant are considered (for the purposes of this impact analysis) to be likely to meet one or 
more of the other signal warrants (such as the four-hour or eight-hour warrants). This peak hour analysis 
is not intended to replace a rigorous and complete traffic signal warrant analysis by the responsible 
jurisdiction. 

A peak hour signal warrant analysis was conducted for the intersection of N. Canyons Parkway/Doolan 
Road for Existing and Existing plus Project Conditions. The results of the peak hour warrant analysis are 
summarized in Table 5. The results show that the study intersection does not meet the MUTCD peak hour 
warrant during the a.m. and p.m. peak period in Existing or Existing plus Project conditions. Peak hour 
signal warrant analysis work sheets are provided in Appendix E. 

Table 5: Peak Hour Warrant Analysis 

Intersection  Control 

Existing Conditions 
Existing Plus Project 

Conditions 

Meets AM 
Peak Hour? 

Meets PM 
Peak Hour? 

Meets AM 
Peak Hour? 

Meets PM 
Peak Hour? 

N. Canyons
Parkway/Doolan Road 

One-Way 
Stop 

No No No No
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5.0 CUMULATIVE CONDITIONS 

This chapter presents the results of the level of service calculations under Cumulative Conditions without 
the project. Level of service analysis at the study intersections were conducted for Cumulative Conditions 
to establish a base to evaluate the impacts due to the addition of traffic from the proposed project. 
Cumulative volumes for the study intersections were referenced from the Dublin Boulevard – North 
Canyons Parkway Extension Project Draft EIR (2019) and include the additional traffic that will travel 
through N. Canyons Parkway/Dublin Boulevard. The following assumptions were made for Cumulative 
Conditions analysis: 

Completion of the Dublin Boulevard/N. Canyons Parkway connection,
Signalization of Dublin Boulevard-N. Canyons Parkway/Doolan Road
Intersection improvements to N. Canyons Parkway/Airway Boulevard

o Shifting the median of the northbound approach of Airway Boulevard one lane to the
west reducing the southbound lanes from three to two and increasing the number of
northbound lanes.

o Converting the northbound approach to have one left-turn lane, one shared left/through
lane, and two right-turn lanes.

o Converting the westbound approach to have two left-turn lanes, one through lane, one
shared through/right-turn lane.

Figure 8 illustrates the Cumulative Conditions lane geometry, traffic controls, and volumes. 

5.1 INTERSECTIONS LEVEL OF SERVICE ANALYSIS – CUMULATIVE CONDITIONS 

The intersection LOS analysis results for Cumulative Conditions without the proposed project are 
summarized in Table 6. Detailed calculation sheets for Cumulative Baseline Conditions are contained in 
Appendix F.  

All of the study intersections are projected to operate within the applicable jurisdictional standards during 
the a.m. and p.m. peak hours.  

Table 6: Intersection Level of Service Analysis – Cumulative Conditions 

# Study Intersections Control Peak 
Hour1 

Cumulative 
Conditions 

Delay2 LOS3 

1 N. Canyons Pkwy/Doolan Road Signal AM 3.1 A
PM 6.4 A

2 N. Canyons Pkwy/Waxie Dwy-
Future Casino Parking Signal AM 7.4 A 

PM 5.1 A 

3 N. Canyons Pkwy/Airway Blvd Signal AM 23.2 C
PM 62.2 E

Notes: 
1. AM – morning peak hour, PM – evening peak hour
2. Delay – Whole intersection weighted average control delay expressed in seconds per vehicle for signalized and all-way stop
controlled intersections. Total control delay for the worst movement is presented for side-street stop – controlled intersections.
3. LOS – Level of Service. Bold indicates unacceptable LOS and Delay.



Figure 8: Cumulative Lane Geometry, Traffic Controls and Volumes
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6.0 CUMULATIVE PLUS PROJECT CONDITIONS 

This scenario is identical to Cumulative Conditions, with the addition or projected traffic from the 
proposed development. Trip generation is identical to Existing plus Project Conditions. Trip distribution 
and assignment are slightly modified since the Dublin Boulevard/N. Canyons Parkway connection was 
assumed to be completed in the cumulative scenario. The modified trip distribution is summarized below: 

20 percent to/from N. Canyons Parkway east of Airway Boulevard
65 percent to/from Airway Boulevard south of N. Canyons Parkway
15 percent to/from Dublin Boulevard west of Doolan Road

Figure 9 shows the project trip distribution and assignment for the cumulative scenario. Figure 10 shows 
the Cumulative plus Project volumes.  

6.1 INTERSECTION LEVEL OF SERVICE ANALYSIS – CUMULATIVE PLUS PROJECT CONDITIONS 

The intersection LOS analysis results for Cumulative plus Project Conditions are summarized in Table 7. 
Detailed calculation sheets for Cumulative plus Project Conditions are contained in Appendix G. With the 
addition of project trips to Cumulative Conditions, all of the study intersections are projected to operate 
within the applicable jurisdictional standards during the a.m. and p.m. peak. 

Table 7: Intersection Level of Service Analysis – Cumulative plus Project Conditions 

# Study Intersections Control Peak 
Hour1 

Cumulative 
Conditions 

Cumulative Plus 
Project Conditions 

Delay2 LOS3 Delay2 LOS3 

1 N. Canyons Pkwy/Doolan Road Signal
AM 3.1 A 2.7 A 

PM 6.4 A 4.7 A 

2 N. Canyons Pkwy/Waxie Dwy-
Future Casino Parking Signal 

AM 7.4 A 7.8 A 

PM 5.1 A 6.9 A 

3 N. Canyons Pkwy/Airway Blvd Signal 
AM 23.2 C 23.4 C 

PM 62.2 E 63.6 E 
Notes:  
1. AM – morning peak hour, PM – evening peak hour
2. Delay – Whole intersection weighted average control delay expressed in seconds per vehicle for
signalized and all-way stop controlled intersections. Total control delay for the worst movement is
presented for side-street stop – controlled intersections.
3. LOS – Level of Service. Bold indicates unacceptable Level of Service.
It should be noted that some of the intersections are estimated to show a decrease in intersection delay
due to the addition of project trips to non-critical turn movements. That is, more vehicles would be using
the intersection during the peak hour but on non-critical lanes and movements, so the average delay per
vehicle decreases.



Figure 9: Cumulative Project Trip Distribution and Assignment
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Figure 10: Cumulative Plus Project Volumes
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6.2 QUEUEING ANALYSIS – CUMULATIVE PLUS PROJECT CONDITIONS 

TJKM conducted a vehicle queueing and storage analysis for exclusive left and right turn pockets at the 
study intersections for Cumulative and Cumulative plus Project Conditions. The 95th percentile queues 
were analyzed using Synchro 10.0 software. Detailed calculations are included in the LOS appendices 
corresponding to each analysis scenario. Table 8 summarizes the 95th percentile queue lengths at the 
study intersections under Cumulative and Cumulative plus Project scenarios.  

Table 8: 95th Percentile Queues at Study Intersections 

# Intersection Lane 
Group 

Storage 
Length 

Cumulative Cumulative plus 
Project Conditions Change 

AM PM AM PM AM PM 

1 N. Canyons Pkwy/Doolan
Rd 

EBL 150 0 0 0 0 0 0
WBL 135 20 40 10 20 -10 -20

NBLTR - 0 20 0 20 0 0
SBLTR - 20 20 20 20 0 0

2 N. Canyons Pkwy/Waxie
Dwy 

EBL 215 30 0 30 0 0 0
WBL 145 10 10 30 30 20 20
WBR 90 0 0 0 0 0 0
NBR 50 N/A N/A 0 0 0 0
SBL - 20 30 20 30 0 0
SBR - 40 0 0 0 -40 0

3 N. Canyons Pkwy/Airway
Blvd 

EBR 230 40 330 40 340 0 10
WBL 300 160 750 160 750 0 0
NBL 550 290 210 290 210 0 0
NBR - 30 30 30 30 0 0

Notes: Storage length and 95th percentile queue is expressed in feet per lane 
AM – morning peak hour, PM – evening peak hour 
1 vehicle = 25 feet 
Bold indicates queue lengths exceeding capacity 

It should be noted that there are two westbound left-turn lanes at N. Canyons Parkway/Airway Boulevard. 
One of the lanes is a trap lane that extends upstream to N. Canyons Parkway/Constitution Drive, and there 
is an additional lane near the intersection. Although the queues exceed the storage lane, project traffic is 
not expected to use this movement. Project traffic is expected to use the northbound left-turn at N. 
Canyons Parkway/Airway Boulevard, but impacts are minimal. The queue for the eastbound right-turn at 
N. Canyons Parkway/Airway Boulevard is projected to increase by 10 feet with the project, which is less
than one car length (20-25 feet).

The existing storage length of the westbound left-turn lane at N. Canyons Parkway/Waxie Driveway is 
sufficient for the additional trips that will use the new parking lot. This is because there is very light 
commute peak traffic generated by the Casino. 
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7.0 ADDITIONAL ANALYSES 

The following sections provide additional analyses of other transportation issues associated with the 
project site, including: 

Parking Analysis
Site access and onsite circulation;
Pedestrian, Bicycle, and Transit Impacts
Vehicle Miles Traveled (VMT) Analysis

Unlike the LOS impact methodology, the analyses in these sections is based on professional judgment in 
accordance with the standards and methods employed by traffic engineers. Although operational issues 
are not considered CEQA impacts, they do describe traffic conditions that are relevant to the project 
environment. 

7.1 PARKING ANALYSIS 

 many occasions, the number of customers of Casino 580 exceeds the capacity of the existing parking 
lot. Employees are often instructed to park on the west side of Doolan Ride or the north side of Collier 
Canyon Road. To mitigate this, the project will be developing a portion of the area east of the existing 
facility to accommodate the overflow and the planned expansion of the gambling facilities. 

As noted elsewhere, TJKM conducted a 2020 Parking Study Update  for Parkwest Casino 580 to evaluate 
future parking requirements. The parking study is located in Appendix H.  Because the 2020 parking 
study could be considered out of date, a new parking analysis was conducted in March 2023. During this 
survey, the on- and off-street parking was tabulated once an hour between 10 a.m. and midnight from 
March 1, 2023, to March 23, 2023. The 2023 counts are summarized in Table 9. Overall, it was found that 
the March 2023 counts were approximately 15 percent lower than the counts reported in the 2020 
parking study.  For example, during the latest survey, there was only one hour when the demand 
exceeded 200 vehicles; in the earlier study there were observations of demand exceeding 220  The 
earlier counts were conducted between October 2018 and November 2019. 
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Table 9: Maximum Number of Parked Vehicles and Peak Times, March 2023 

M T W Th F Sa Su
1 2 3 4 5

178 vehicles 186 vehicles 190 vehicles 191 vehicles 168 vehicles
9pm to 10pm 9pm to 10pm 9pm to 10pm 9pm to 10pm 3pm to 4pm

6 7 8 9 10 11 12
153 vehicles 168 vehicles 178 vehicles 175 vehicles 205 vehicles 180 vehicles 157 vehicles

8pm to 9pm 1pm to 2pm
2pm to 3pm

3pm to 4pm 2pm to 3pm
4pm to 5pm

9pm to 10pm 3pm to 4pm
9pm to 10pm

3pm to 4pm

13 14 15 16 17 18 19

144 vehicles 168 vehicles 184 vehicles 165 vehicles 169 vehicles 182 vehicles 182 vehicles
3pm to 4pm 7pm to 8pm 9pm to 10pm 9pm to 10pm 10pm to 11pm 9pm to 10pm 2pm to 3pm

20 21 22 23 24 25 26

143 vehicles 154 vehicles 165 vehicles
3pm to 4pm 3pm to 4pm 9pm to 10pm

27 28 29 30 31

- - - - -

- - - -
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7.2 SITE ACCESS AND ON-SITE CIRCULATION 

Site Access 
The proposed vehicular access to the project site will be the existing driveways on Doolan Road and N. 
Canyons Parkway. Also, once the parking lot is constructed, customers will be able to use the signalized 
intersection N. Canyons Parkway/Waxie Driveway as an entry or exit. Sight distance for vehicles exiting the 
driveways appears to be adequate. Pedestrians and bicyclists can use the existing multimodal network to 
access the project site. 

On-Site Circulation 
In terms of external access, the project conceptual plan (dated , 2020) shows the driveways 
that the proposed project would use. The driveways do not have any turning restrictions, with the 
exception of the driveway on N. Canyons Parkway between Doolan Road and Waxie Driveway, which will 
be right-in/right-out only. All driveways appear to accommodate two-way travel. The circulation aisles will 
provide enough space for two-way circulation. 

7.3 PEDESTRIAN, BICYCLE, AND TRANSIT IMPACTS 

Pedestrian Access 
. There is existing street 

lighting along N. Canyons Parkway and within the project site that appear to be adequate. The proposed 
project does not conflict with existing and planned pedestrian facilities; therefore, the impact to 
pedestrian facilities is less than significant. 

Bicycle Access 
In terms of bicycle access to the project site, there are currently Class II bicycle facilities along N. Canyons 
Parkway and Airway Boulevard. As part of the proposed project (as illustrated in Figure 2), the Class II 
bicycle facility along the southern frontage of N. Canyons Parkway will be updated to a Class IV separated 
bikeway. The project does not conflict with existing and planned bicycle facilities; therefore, the impact to 
bicycle facilities is less than significant 

Transit Access 
The project site is located within walking distance to two Tri-Valley Wheels bus stops that are located 
along N. Canyons Parkway. Tri-Valley Wheels provides local and regional access. The existing pedestrian 
facilities in the project vicinity provide adequate connectivity for pedestrians to the transit stops. Impacts 
to transit service are expected to be less than significant. 

7.4 VEHICLES MILES TRAVELED (VMT) 

As previously mentioned, TJKM analyzed the casino project as retail. Based on OPR recommendations, 
VMT impacts attributable to the project may be considered potentially significant if: 

the project results in an net increase in total VMT; or
The project is considered a regionally serving retail project larger than 50,000 square feet.

Since the casino expansion will be generating 304 new daily trips, the equivalent retail square footage 
would be 8,053 square feet (ITE Land Use Code 820, where the rate is 37.75 trips/1000 square feet). Since 



Parkwest Casino 580 TIA 

Page | 35 

the retail square footage is below OPR’s threshold of 50,000 square feet, the project can be considered as 
local serving retail. Therefore, the VMT impact is expected to be less than significant. 

The proposed on-site bicycle parking spaces and separated bike lane along the south side of N. Canyons 
Parkway that will be implemented with the expansion can further mitigate potential VMT impacts. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

Project Trip Generation 

The proposed casino expansion is expected to generate approximately 26 weekday a.m. peak hour trips (14 
in, 12 out), 25 weekday p.m. peak hour trips (4 in, 21 out), and 304 new daily trips. 

Existing Conditions 

Under this scenario, all of the study intersections operate within applicable jurisdictional Level of Service 
(LOS) standards during the a.m. and p.m. peak hour. 

Existing plus Project Conditions 

Under this scenario, all of the study intersections continue to operate within applicable jurisdictional LOS 
standards during the a.m. and p.m. peak hour. 

Existing plus Project Queueing Analysis  

The project is not expected to increase the queues that exceed storage lengths at existing turn lanes. The 
existing storage length of the westbound left-turn lane at N. Canyons Parkway/Waxie Driveway is 
sufficient for the additional trips that will use the new parking lot. 

Cumulative Conditions 

Under this scenario, all of the study intersections continue to operate within applicable jurisdictional LOS 
standards during the a.m. and p.m. peak hours. 

Cumulative Plus Project Conditions 

Under this scenario, all of the study intersections continue to operate within applicable jurisdictional LOS 
standards during the a.m. and p.m. peak hours. 

Cumulative Plus Project Queueing Analysis 

The project is not expected to increase the queues that exceed storage lengths at exclusive turn lanes. The 
storage length for the westbound left-turn lane at N. Canyons Parkway/Waxie Driveway is sufficient for 
the additional trips that will use the new parking lot in the cumulative scenario. 

Site Access and On-Site Circulation 

The proposed vehicular access to the project site is via the existing driveways on Doolan Road, N. Canyons 
Parkway and the new driveway at N. Canyons Parkway/Waxie Driveway. Pedestrians and bicyclists can use 
the existing multimodal network to access the project site. The parking aisles are wide enough to allow for 
two-way circulation. Based on a preliminary review of the project site plan, the site access and on-site 
circulation is considered adequate.  

Pedestrian Impacts 

The project does not conflict with existing and planned pedestrian facilities; therefore, the impact to 
pedestrian facilities is less than significant. 
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Bicycle Impacts 

As part of the proposed project, the Class II bicycle facility along the southern frontage of N. Canyons 
Parkway will be updated to a Class IV separated bikeway. The project does not conflict with existing and 
planned bicycle facilities; therefore, the impact to bicycle facilities is less than significant. 

Transit Impacts 

The project site is within walking distance to two Tri-Valley Wheels bus stops that provide local and 
regional access. Impacts to transit service are expected to be less than significant. 

Parking 

The project will be supplying 36 parking spaces to satisfy the demand of 3  parking spaces during 
peak operating hours, which leaves a surplus of  stalls. 

Vehicle Miles Traveled 

TJKM analyzed the casino project as retail. Since the project will be generating 304 new daily trips, the 
equivalent retail square footage would be 8,053 square feet. Based on OPR’s recommendations, the VMT 
impact is expected to be less than significant since the retail square footage is below 50,000 square feet, 
which is considered as local serving retail. 
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APPENDIX A 
 

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

Table A-I 
 

Level of Service Description 
 Uninterrupted Flow Interrupted Flow 

Facility Type Freeways 
Multi-lane Highways 
Two-lane Highways 
Urban Streets 

Signalized Intersections 
Unsignalized Intersections 

Two-way Stop Control 
All-way Stop Control 

LOS   

A Free-flow Very low delay. 

B Stable flow.  Presence of other 
users noticeable. 

Low delay. 

C Stable flow.  Comfort and 
convenience starts to decline. 

Acceptable delay. 

D High density stable flow. Tolerable delay. 

E Unstable flow. Limit of acceptable delay. 

F Forced or breakdown flow. Unacceptable delay 

Source: Highway Capacity Manual 2000 
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Urban Streets 

The term “urban streets” refers to urban arterials and collectors, including those in downtown areas. 

Arterial streets are roads that primarily serve longer through trips.  However, providing access to abutting 
commercial and residential land uses is also an important function of arterials. 

Collector streets provide both land access and traffic circulation within residential, commercial and 
industrial areas.  Their access function is more important than that of arterials, and unlike arterials their 
operation is not always dominated by traffic signals. 

Downtown streets are signalized facilities that often resemble arterials.  They not only move through 
traffic but also provide access to local businesses for passenger cars, transit buses, and trucks.  Pedestrian 
conflicts and lane obstructions created by stopping or standing buses, trucks and parking vehicles that 
cause turbulence in the traffic flow are typical of downtown streets.  

The speed of vehicles on urban streets is influenced by three main factors, street environment, interaction 
among vehicles and traffic control.  As a result, these factors also affect quality of service. 

The street environment includes the geometric characteristics of the facility, the character of roadside 
activity and adjacent land uses.  Thus, the environment reflects the number and width of lanes, type of 
median, driveway density, spacing between signalized intersections, existence of parking, level of 
pedestrian activity and speed limit. 

The interaction among vehicles is determined by traffic density, the proportion of trucks and buses, and 
turning movements.  This interaction affects the operation of vehicles at intersections and, to a lesser 
extent, between signals. 

Traffic control (including signals and signs) forces a portion of all vehicles to slow or stop.  The delays 
and speed changes caused by traffic control devices reduce vehicle speeds, however, such controls are 
needed to establish right-of-way. 

The average travel speed for through vehicles along an urban street is the determinant of the operating 
level of service.  The travel speed along a segment, section or entire length of an urban street is dependent 
on the running speed between signalized intersections and the amount of control delay incurred at 
signalized intersections. 

Level-of-service A describes primarily free-flow operations.  Vehicles are completely unimpeded in their 
ability to maneuver within the traffic stream.  Control delay at signalized intersections is minimal. 

Level-of-service B describes reasonably unimpeded operations.  The ability to maneuver within the traffic 
stream is only slightly restricted, and control delays at signalized intersections are not significant. 

Level-of-service C describes stable operations, however, ability to maneuver and change lanes in 
midblock location may be more restricted than at level-of-service B.  Longer queues, adverse signal 
coordination, or both may contribute to lower travel speeds. 

Level-of-service D borders on a range in which in which small increases in flow may cause substantial 
increases in delay and decreases in travel speed.  Level-of-service D may be due to adverse signal 
progression, inappropriate signal timing, high volumes, or a combination of these factors. 
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Level-of-service E is characterized by significant delays and lower travel speeds.  Such operations are 
caused by a combination of adverse progression, high signal density, high volumes, extensive delays at 
critical intersections, and inappropriate signal timing. 
 
Level-of-service F is characterized by urban street flow at extremely low speeds.  Intersection congestion 
is likely at critical signalized locations, with high delays, high volumes, and extensive queuing. 
 
The methodology to determine level of service stratifies urban streets into four classifications.  The 
classifications are complex, and are related to functional and design categories.  Table A-II describes the 
functional and design categories, while Table A-III relates these to the urban street classification. 
 
Once classified, the urban street is divided into segments for analysis.  An urban street segment is a one-
way section of street encompassing a series of blocks or links terminating at a signalized intersection.  
Adjacent segments of urban streets may be combined to form larger street sections, provided that the 
segments have similar demand flows and characteristics. 
 
Levels of service are related to the average travel speed of vehicles along the urban street segment or 
section. 
 
Travel times for existing conditions are obtained by field measurements.  The maximum-car technique is 
used.  The vehicle is driven at the posted speed limit unless impeded by actual traffic conditions.  In the 
maximum-car technique, a safe level of vehicular operation is maintained by observing proper following 
distances and by changing speeds at reasonable rates of acceleration and deceleration.  The maximum-car 
technique provides the best base for measuring traffic performance. 
 
An observer records the travel time and locations and duration of delay.  The beginning and ending points 
are the centers of intersections.  Delays include times waiting in queues at signalized intersections.  The 
travel speed is determined by dividing the length of the segment by the travel time.  Once the travel speed 
on the arterial is determined, the level of service is found by comparing the speed to the criteria in Table 
A-IV.  Level-of-service criteria vary for the different classifications of urban street, reflecting differences 
in driver expectations. 
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description of levels of service for signalized intersections can be found in Table A-V. 

Table A-V 

Description of Level of Service for Signalized Intersections 
Level of Service Description 

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

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

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

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

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

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

Source: Highway Capacity Manual 2000 

The use of control delay, which may also be referred to as signal delay, was introduced in the 1997 update 
to the Highway Capacity Manual, and represents a departure from previous updates.  In the third edition, 
published in 1985 and the 1994 update to the third edition, delay only included stopped delay.  Thus, the 
level of service criteria listed in Table A-V differs from earlier criteria. 

Unsignalized Intersections 

The current procedures on unsignalized intersections were first introduced in the 1997 update to the 
Highway Capacity Manual and represent a revision of the methodology published in the 1994 update to 
the 1985 Highway Capacity Manual.  The revised procedures use control delay as a measure of 
effectiveness to determine level of service.  Delay is a measure of driver discomfort, frustration, fuel 
consumption, and increased travel time.  The delay experienced by a motorist is made up of a number of 
factors that relate to control, traffic and incidents.  Total delay is the difference between the travel time 
actually experienced and the reference travel time that would result during base conditions, i. e., in the 
absence of traffic control, geometric delay, any incidents, and any other vehicles. Control delay is the 
increased time of travel for a vehicle approaching and passing through an unsignalized intersection, 
compared with a free-flow vehicle if it were not required to slow or stop at the intersection. 
Page A-6 Level of Service 
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Two-Way Stop Controlled Intersections 

Two-way stop controlled intersections in which stop signs are used to assign the right-of-way, are the 
most prevalent type of intersection in the United States.  At two-way stop-controlled intersections the 
stop-controlled approaches are referred as the minor street approaches and can be either public streets or 
private driveways.  The approaches that are not controlled by stop signs are referred to as the major street 
approaches. 

The capacity of movements subject to delay are determined using the "critical gap" method of capacity 
analysis.  Expected average control delay based on movement volume and movement capacity is 
calculated.  A level of service designation is given to the expected control delay for each minor 
movement.  Level of service is not defined for the intersection as a whole. Control delay is the increased 
time of travel for a vehicle approaching and passing through a stop-controlled intersection, compared with 
a free-flow vehicle if it were not required to slow or stop at the intersection.  A description of levels of 
service for two-way stop-controlled intersections is found in Table A-VI. 

Table A-VI 

Description of Level of Service for Two-Way Stop Controlled Intersections 
Level of Service Description 

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

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

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

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

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

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

Source: Highway Capacity Manual 2000 
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National Data & Surveying ServicesIntersection Turning Movement Count

Location: Airway Blvd & N Canyons Pkwy
City: Livermore Project ID:

Control: Signalized Date:

NS/EW Streets:

0.5 0.5 2 0 0 1 0 0 0 2 1 0 2 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 14 4 31 12 0 0 0 0 0 1 18 0 46 2 0 0 128
7:15 AM 16 1 46 14 0 0 0 0 0 4 13 0 60 6 1 1 162
7:30 AM 21 2 56 22 0 0 0 0 0 1 4 0 49 2 0 0 157
7:45 AM 16 1 94 22 0 0 0 0 0 0 10 0 73 4 1 0 221
8:00 AM 20 1 73 8 0 0 0 0 0 1 5 0 47 0 1 0 156
8:15 AM 11 2 87 10 0 1 0 0 0 3 9 0 57 1 1 0 182
8:30 AM 14 3 108 13 0 0 0 0 0 3 6 0 51 1 0 0 199
8:45 AM 10 0 85 12 1 0 0 0 0 6 9 0 52 6 0 1 182

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 122 14 580 113 1 1 0 0 0 19 74 0 435 22 4 2 1387
APPROACH %'s : 14.72% 1.69% 69.96% 13.63% 50.00% 50.00% 0.00% 0.00% 0.00% 20.43% 79.57% 0.00% 93.95% 4.75% 0.86% 0.43%

PEAK HR : 07:45 AM 40 TOTAL
PEAK HR VOL : 61 7 362 53 0 1 0 0 0 7 30 0 228 6 3 0 758

PEAK HR FACTOR : 0.763 0.583 0.838 0.602 0.000 0.250 0.000 0.000 0.000 0.583 0.750 0.000 0.781 0.375 0.750 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0.5 0.5 2 0 0 1 0 0 0 2 1 0 2 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 10 0 120 16 0 1 0 0 0 4 21 0 130 1 0 1 304
4:15 PM 10 0 122 6 0 7 0 0 0 5 22 0 131 4 1 2 310
4:30 PM 8 1 113 15 0 1 0 0 0 4 14 0 142 2 0 1 301
4:45 PM 10 0 131 27 2 5 0 0 0 4 12 0 144 3 1 0 339
5:00 PM 10 0 123 11 1 2 0 0 0 6 14 0 143 4 0 0 314
5:15 PM 14 0 147 14 0 6 0 0 0 2 16 0 151 2 0 0 352
5:30 PM 12 0 147 14 0 4 0 0 0 5 17 0 146 6 0 0 351
5:45 PM 17 0 189 14 0 2 0 0 0 6 19 0 134 1 0 2 384

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 91 1 1092 117 3 28 0 0 0 36 135 0 1121 23 2 6 2655
APPROACH %'s : 6.99% 0.08% 83.94% 8.99% 9.68% 90.32% 0.00% 0.00% 0.00% 21.05% 78.95% 0.00% 97.31% 2.00% 0.17% 0.52%

PEAK HR : 05:00 PM 12:00 AM TOTAL
PEAK HR VOL : 53 0 606 53 1 14 0 0 0 19 66 0 574 13 0 2 1401

PEAK HR FACTOR : 0.779 0.000 0.802 0.946 0.250 0.583 0.000 0.000 0.000 0.792 0.868 0.000 0.950 0.542 0.000 0.250

21-080012-001
2/4/2021

Data - Total
Airway Blvd Airway Blvd N Canyons Pkwy N Canyons Pkwy

AM
 NORTHBOUND  SOUTHBOUND  EASTBOUND  WESTBOUND

07:45 AM - 08:45 AM

0.8570.875 0.250 0.771 0.760

PM
 NORTHBOUND  SOUTHBOUND  EASTBOUND  WESTBOUND

05:00 PM - 06:00 PM

0.9120.809 0.625 0.850 0.962



Prepared by National Data & Surveying Services

ID: 21-080012-001 Day:
City: Livermore Date:

AM 0 1 0 0 AM

NOON 0 0 0 0 NOON

PM 0 14 1 0 PM

AM NOON PM PM NOON AM

0 1 0 0 0 0 0 3

1 13 0 6

0 0 0 0 2 574 0 228

0 0 0 0 TEV 758 0 1401 0 2 0 0

7 0 19 2 PHF 0.86 0.91

30 0 66 1 0 0.5 0.5 2
AM NOON PM PM NOON AM

PM 53 53 0 606 PM

NOON 0 0 0 0 NOON
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Peak Hour Turning Movement Count
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National Data & Surveying ServicesIntersection Turning Movement Count

Location: Waxie Sanitary Supply Dwy & N Canyons Pkwy
City: Livermore Project ID:

Control: Signalized Date:

NS/EW Streets:

0 0 0 0 1 0 1 0 1 3 0 0 1 2 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 1 0 0 0 0 19 0 0 0 12 4 0 36
7:15 AM 0 0 0 0 2 0 0 0 0 12 0 0 0 15 4 2 35
7:30 AM 0 0 0 0 1 0 0 0 0 5 0 0 0 17 7 0 30
7:45 AM 0 0 0 0 1 0 1 0 1 8 0 0 0 7 13 0 31
8:00 AM 0 0 0 0 0 0 0 0 0 7 0 0 0 12 8 0 27
8:15 AM 0 0 0 0 2 0 0 0 0 9 0 0 0 8 4 0 23
8:30 AM 0 0 0 0 3 0 0 0 0 7 0 0 0 7 8 0 25
8:45 AM 0 0 0 0 3 0 0 0 0 9 0 0 0 9 5 2 28

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 13 0 1 0 1 76 0 0 0 87 53 4 235
APPROACH %'s : 92.86% 0.00% 7.14% 0.00% 1.30% 98.70% 0.00% 0.00% 0.00% 60.42% 36.81% 2.78%

PEAK HR : 07:00 AM 37 TOTAL
PEAK HR VOL : 0 0 0 0 5 0 1 0 1 44 0 0 0 51 28 2 132

PEAK HR FACTOR : 0.000 0.000 0.000 0.000 0.625 0.000 0.250 0.000 0.250 0.579 0.000 0.000 0.000 0.750 0.538 0.250

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 0 0 0 1 0 1 0 1 3 0 0 1 2 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 8 0 0 0 0 17 0 0 0 9 3 0 37
4:15 PM 0 0 0 0 0 0 0 0 0 26 0 0 0 11 2 1 40
4:30 PM 0 0 0 0 5 0 0 0 0 13 0 0 0 9 1 0 28
4:45 PM 0 0 0 0 5 0 0 0 0 11 0 0 0 11 2 0 29
5:00 PM 0 0 0 0 11 0 0 0 0 8 0 0 0 13 1 0 33
5:15 PM 0 0 0 0 2 0 0 0 0 16 0 0 0 9 5 2 34
5:30 PM 0 0 0 0 3 0 0 0 0 16 0 0 0 14 3 1 37
5:45 PM 0 0 0 0 7 0 0 0 0 20 0 0 0 13 5 0 45

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 41 0 0 0 0 127 0 0 0 89 22 4 283
APPROACH %'s : 100.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 77.39% 19.13% 3.48%

PEAK HR : 05:00 PM 12:00 AM TOTAL
PEAK HR VOL : 0 0 0 0 23 0 0 0 0 60 0 0 0 49 14 3 149

PEAK HR FACTOR : 0.000 0.000 0.000 0.000 0.523 0.000 0.000 0.000 0.000 0.750 0.000 0.000 0.000 0.875 0.700 0.375

05:00 PM - 06:00 PM

0.8280.523 0.750 0.917

PM
 NORTHBOUND  SOUTHBOUND  EASTBOUND  WESTBOUND

07:00 AM - 08:00 AM

0.9170.750 0.592 0.844

AM
 NORTHBOUND  SOUTHBOUND  EASTBOUND  WESTBOUND

21-080012-002
2/4/2021

Data - Total
Waxie Sanitary Supply Dwy Waxie Sanitary Supply Dwy N Canyons Pkwy N Canyons Pkwy



Prepared by National Data & Surveying Services

ID: 21-080012-002 Day:
City: Livermore Date:

AM 1 0 5 0 AM

NOON 0 0 0 0 NOON

PM 0 0 23 0 PM

AM NOON PM PM NOON AM

1 0 1 0 1 14 0 28
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0 0 0 0 1 0 0 0
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Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 21 11 0 19 16 0
Future Volume (Veh/h) 21 11 0 19 16 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83
Hourly flow rate (vph) 25 13 0 23 19 0
Pedestrians 3 3 1
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 3.5 3.5 3.5
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 56 16 26
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 56 16 26
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 97 99 99
cM capacity (veh/h) 935 1060 1584

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total 25 13 23 19
Volume Left 25 0 0 19
Volume Right 0 13 23 0
cSH 935 1060 1700 1584
Volume to Capacity 0.03 0.01 0.01 0.01
Queue Length 95th (ft) 2 1 0 1
Control Delay (s) 9.0 8.4 0.0 7.3
Lane LOS A A A
Approach Delay (s) 8.8 0.0 7.3
Approach LOS A

Intersection Summary
Average Delay 5.9
Intersection Capacity Utilization 17.9% ICU Level of Service A
Analysis Period (min) 15



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBL EBT WBL WBT WBR SBL SBR
Lane Group Flow (vph) 2 38 4 40 23 12 2
v/c Ratio 0.00 0.02 0.01 0.03 0.03 0.03 0.00
Control Delay 8.5 5.4 8.2 5.3 1.3 7.9 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.5 5.4 8.2 5.3 1.3 7.9 0.0
Queue Length 50th (ft) 0 0 0 0 0 1 0
Queue Length 95th (ft) 3 7 5 7 4 8 0
Internal Link Dist (ft) 662 503
Turn Bay Length (ft) 215 145 90
Base Capacity (vph) 1644 3539 1644 3539 1583 1730 1475
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.00 0.01 0.00 0.01 0.01 0.01 0.00

Intersection Summary



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 2 35 0 4 0 37 21 0 0 0 11 0
Future Volume (vph) 2 35 0 4 0 37 21 0 0 0 11 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95
Satd. Flow (prot) 1770 3539 1770 3539 1583 1770
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3539 1770 3539 1583 1863
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) 2 38 0 4 0 40 23 0 0 0 12 0
RTOR Reduction (vph) 0 0 0 0 0 0 21 0 0 0 0 0
Lane Group Flow (vph) 2 38 0 0 4 40 2 0 0 0 12 0
Turn Type Prot NA Prot Prot NA Perm Perm
Protected Phases 1 6 5 5 2 8
Permitted Phases 2 8 4
Actuated Green, G (s) 0.6 1.0 0.6 1.0 1.0 0.7
Effective Green, g (s) 0.6 1.0 0.6 1.0 1.0 0.7
Actuated g/C Ratio 0.04 0.07 0.04 0.07 0.07 0.05
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 69 231 69 231 103 85
v/s Ratio Prot 0.00 0.01 c0.00 c0.01
v/s Ratio Perm 0.00 c0.01
v/c Ratio 0.03 0.16 0.06 0.17 0.01 0.14
Uniform Delay, d1 7.1 6.8 7.1 6.8 6.7 7.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.1 0.1 0.0 0.3
Delay (s) 7.1 6.9 7.2 6.9 6.7 7.3
Level of Service A A A A A A
Approach Delay (s) 6.9 6.8 0.0 7.2
Approach LOS A A A A

Intersection Summary
HCM 2000 Control Delay 6.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.13
Actuated Cycle Length (s) 15.3 Sum of lost time (s) 13.0
Intersection Capacity Utilization 17.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT EBR WBL WBT NBT NBR
Lane Group Flow (vph) 13 36 592 18 134 1106
v/c Ratio 0.01 0.04 0.77 0.01 0.54 0.62
Control Delay 18.9 0.1 44.9 4.1 48.7 2.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.9 0.1 44.9 4.1 48.7 2.6
Queue Length 50th (ft) 2 0 192 2 84 0
Queue Length 95th (ft) 8 0 216 9 126 16
Internal Link Dist (ft) 503 527 378
Turn Bay Length (ft) 230 90
Base Capacity (vph) 1697 819 833 1418 353 1810
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.04 0.71 0.01 0.38 0.61

Intersection Summary
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Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 11 30 497 15 0 72 47 0 929 0 0
Future Volume (vph) 0 11 30 497 15 0 72 47 0 929 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 4.2 6.0
Lane Util. Factor 0.95 1.00 0.97 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 1863 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 1863 1770 2787
Peak-hour factor, PHF 0.84 0.84 0.84 0.84 0.84 0.84 0.92 0.84 0.84 0.84 0.84 0.84
Adj. Flow (vph) 0 13 36 592 18 0 78 56 0 1106 0 0
RTOR Reduction (vph) 0 0 19 0 0 0 0 0 0 702 0 0
Lane Group Flow (vph) 0 13 17 592 18 0 0 0 134 404 0 0
Turn Type NA Perm Prot NA Perm Split NA pt+ov
Protected Phases 2 1 6 8 8 1 8 4 4
Permitted Phases 2 6
Actuated Green, G (s) 50.4 50.4 23.6 80.0 14.8 42.6
Effective Green, g (s) 50.4 50.4 23.6 80.0 14.8 38.4
Actuated g/C Ratio 0.48 0.48 0.22 0.76 0.14 0.37
Clearance Time (s) 6.0 6.0 6.0 6.0 4.2
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1698 759 771 1419 249 1019
v/s Ratio Prot 0.00 c0.17 0.01 c0.08 0.15
v/s Ratio Perm c0.01
v/c Ratio 0.01 0.02 0.77 0.01 0.54 0.40
Uniform Delay, d1 14.2 14.4 38.1 3.0 41.9 24.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.1 4.2 0.0 1.1 0.1
Delay (s) 14.3 14.4 42.3 3.0 43.0 24.8
Level of Service B B D A D C
Approach Delay (s) 14.4 41.1 26.8 0.0
Approach LOS B D C A

Intersection Summary
HCM 2000 Control Delay 31.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 105.0 Sum of lost time (s) 20.2
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement SBR
Lane Configurations
Traffic Volume (vph) 0
Future Volume (vph) 0
Ideal Flow (vphpl) 1900
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.84
Adj. Flow (vph) 0
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 45 22 2 27 15 0
Future Volume (Veh/h) 45 22 2 27 15 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76
Hourly flow rate (vph) 59 29 3 36 20 0
Pedestrians 3 1
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 3.5 3.5
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 65 24 42
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 65 24 42
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 97 99
cM capacity (veh/h) 925 1049 1563

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total 59 29 39 20
Volume Left 59 0 0 20
Volume Right 0 29 36 0
cSH 925 1049 1700 1563
Volume to Capacity 0.06 0.03 0.02 0.01
Queue Length 95th (ft) 5 2 0 1
Control Delay (s) 9.2 8.5 0.0 7.3
Lane LOS A A A
Approach Delay (s) 8.9 0.0 7.3
Approach LOS A

Intersection Summary
Average Delay 6.4
Intersection Capacity Utilization 17.5% ICU Level of Service A
Analysis Period (min) 15



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT WBL WBT WBR SBL
Lane Group Flow (vph) 51 5 77 29 67
v/c Ratio 0.03 0.01 0.04 0.04 0.12
Control Delay 5.0 11.5 2.8 0.8 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 5.0 11.5 2.8 0.8 9.0
Queue Length 50th (ft) 1 0 0 0 1
Queue Length 95th (ft) 10 7 7 3 34
Internal Link Dist (ft) 660 503
Turn Bay Length (ft) 145 90
Base Capacity (vph) 3502 1584 3502 1511 1667
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.01 0.00 0.02 0.02 0.04

Intersection Summary



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 42 0 4 0 64 24 0 0 0 56 0
Future Volume (vph) 0 42 0 4 0 64 24 0 0 0 56 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 5.0 5.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00
Flt Protected 1.00 0.95 1.00 1.00 0.95
Satd. Flow (prot) 3539 1770 3539 1547 1770
Flt Permitted 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3539 1770 3539 1547 1863
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) 0 51 0 5 0 77 29 0 0 0 67 0
RTOR Reduction (vph) 0 0 0 0 0 0 18 0 0 0 0 0
Lane Group Flow (vph) 0 51 0 0 5 77 11 0 0 0 67 0
Confl. Peds. (#/hr) 9
Confl. Bikes (#/hr) 1
Turn Type Prot NA Prot Prot NA Perm Perm
Protected Phases 1 6 5 5 2 8
Permitted Phases 2 8 4
Actuated Green, G (s) 1.6 0.5 6.1 6.1 0.8
Effective Green, g (s) 1.6 0.5 6.1 6.1 0.8
Actuated g/C Ratio 0.10 0.03 0.38 0.38 0.05
Clearance Time (s) 5.0 4.0 5.0 5.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 356 55 1357 593 93
v/s Ratio Prot 0.01 0.00 c0.02
v/s Ratio Perm 0.01 c0.04
v/c Ratio 0.14 0.09 0.06 0.02 0.72
Uniform Delay, d1 6.5 7.5 3.1 3.0 7.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.3 0.0 0.0 20.6
Delay (s) 6.6 7.7 3.1 3.0 28.0
Level of Service A A A A C
Approach Delay (s) 6.6 3.3 0.0 28.0
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 15.9 Sum of lost time (s) 13.0
Intersection Capacity Utilization 21.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 8 109 973 12 1 165 737 1
v/c Ratio 0.01 0.21 0.71 0.01 0.00 0.65 0.38 0.01
Control Delay 27.7 6.1 31.8 5.8 0.0 53.6 1.4 48.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.7 6.1 31.8 5.8 0.0 53.6 1.4 48.0
Queue Length 50th (ft) 2 0 285 2 0 106 0 1
Queue Length 95th (ft) 8 38 #454 10 0 165 28 7
Internal Link Dist (ft) 503 527 378 115
Turn Bay Length (ft) 230 90 195
Base Capacity (vph) 1013 530 1367 1382 1188 312 1914 283
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.21 0.71 0.01 0.00 0.53 0.39 0.00

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 7 99 885 11 1 70 81 0 671 0 1
Future Volume (vph) 0 7 99 885 11 1 70 81 0 671 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 4.2 6.0 4.0
Lane Util. Factor 0.95 1.00 0.97 1.00 1.00 1.00 0.88 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 0.85 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 1563 3433 1863 1583 1770 2787 1863
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 1563 3433 1863 1583 1770 2787 1863
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.92 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 0 8 109 973 12 1 76 89 0 737 0 1
RTOR Reduction (vph) 0 0 81 0 0 0 0 0 0 338 0 0
Lane Group Flow (vph) 0 8 28 973 12 1 0 0 165 399 0 1
Confl. Peds. (#/hr) 1
Turn Type NA Perm Prot NA Perm Split NA pt+ov NA
Protected Phases 2 1 6 8 8 1 8 4 4
Permitted Phases 2 6
Actuated Green, G (s) 26.9 26.9 41.8 74.7 74.7 15.1 61.1 1.0
Effective Green, g (s) 26.9 26.9 41.8 74.7 74.7 15.1 56.9 1.0
Actuated g/C Ratio 0.26 0.26 0.40 0.71 0.71 0.14 0.54 0.01
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 4.2 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 906 400 1366 1325 1126 254 1510 17
v/s Ratio Prot 0.00 c0.28 0.01 c0.09 0.14 c0.00
v/s Ratio Perm c0.02 0.00
v/c Ratio 0.01 0.07 0.71 0.01 0.00 0.65 0.26 0.06
Uniform Delay, d1 29.1 29.6 26.5 4.4 4.4 42.5 12.9 51.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.3 1.5 0.0 0.0 4.2 0.0 0.5
Delay (s) 29.1 29.9 28.0 4.4 4.4 46.7 12.9 52.1
Level of Service C C C A A D B D
Approach Delay (s) 29.9 27.7 19.1 52.1
Approach LOS C C B D

Intersection Summary
HCM 2000 Control Delay 24.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 105.0 Sum of lost time (s) 20.2
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement SBR
Lane Configurations
Traffic Volume (vph) 0
Future Volume (vph) 0
Ideal Flow (vphpl) 1900
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.91
Adj. Flow (vph) 0
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr)
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary
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Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 11 11 0 9 16 0
Future Volume (Veh/h) 11 11 0 9 16 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83
Hourly flow rate (vph) 13 13 0 11 19 0
Pedestrians 3 3 1
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 3.5 3.5 3.5
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 50 10 14
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 50 10 14
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 99 99 99
cM capacity (veh/h) 943 1068 1600

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total 13 13 11 19
Volume Left 13 0 0 19
Volume Right 0 13 11 0
cSH 943 1068 1700 1600
Volume to Capacity 0.01 0.01 0.01 0.01
Queue Length 95th (ft) 1 1 0 1
Control Delay (s) 8.9 8.4 0.0 7.3
Lane LOS A A A
Approach Delay (s) 8.6 0.0 7.3
Approach LOS A

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 17.9% ICU Level of Service A
Analysis Period (min) 15



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBL EBT WBL WBT WBR NBR SBL SBT
Lane Group Flow (vph) 2 27 30 29 23 24 12 2
v/c Ratio 0.00 0.02 0.06 0.02 0.03 0.02 0.02 0.00
Control Delay 8.5 5.6 7.7 5.1 1.3 0.0 7.9 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.5 5.6 7.7 5.1 1.3 0.0 7.9 0.0
Queue Length 50th (ft) 0 1 2 1 0 0 1 0
Queue Length 95th (ft) 3 6 16 6 4 0 9 0
Internal Link Dist (ft) 662 503 387
Turn Bay Length (ft) 215 145 90 50
Base Capacity (vph) 1636 3539 1636 3539 1583 1541 1722 1541
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.00 0.01 0.02 0.01 0.01 0.02 0.01 0.00

Intersection Summary



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 2 25 0 4 24 27 21 0 0 22 11 0
Future Volume (vph) 2 25 0 4 24 27 21 0 0 22 11 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1770 3539 1583 1583 1770 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 3539 1770 3539 1583 1583 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 27 0 4 26 29 23 0 0 24 12 0
RTOR Reduction (vph) 0 0 0 0 0 0 21 0 0 23 0 2
Lane Group Flow (vph) 2 27 0 0 30 29 2 0 0 1 12 0
Turn Type Prot NA Prot Prot NA Perm Perm Perm NA
Protected Phases 1 6 5 5 2 8 4
Permitted Phases 2 8 8 4
Actuated Green, G (s) 0.6 1.0 0.7 1.1 1.1 0.7 0.7 0.7
Effective Green, g (s) 0.6 1.0 0.7 1.1 1.1 0.7 0.7 0.7
Actuated g/C Ratio 0.04 0.06 0.05 0.07 0.07 0.05 0.05 0.05
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 68 229 80 252 113 71 84 71
v/s Ratio Prot 0.00 0.01 c0.02 c0.01 0.00
v/s Ratio Perm 0.00 0.00 c0.01
v/c Ratio 0.03 0.12 0.38 0.12 0.01 0.02 0.14 0.00
Uniform Delay, d1 7.1 6.8 7.1 6.7 6.6 7.0 7.1 7.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 1.1 0.1 0.0 0.0 0.3 0.0
Delay (s) 7.2 6.9 8.2 6.8 6.7 7.1 7.3 7.0
Level of Service A A A A A A A A
Approach Delay (s) 6.9 7.3 7.1 7.3
Approach LOS A A A A

Intersection Summary
HCM 2000 Control Delay 7.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.20
Actuated Cycle Length (s) 15.4 Sum of lost time (s) 13.0
Intersection Capacity Utilization 25.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement SBR
Lane Configurations
Traffic Volume (vph) 2
Future Volume (vph) 2
Ideal Flow (vphpl) 1900
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 2
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT EBR WBL WBT NBT NBR
Lane Group Flow (vph) 15 48 592 21 147 1106
v/c Ratio 0.01 0.06 0.77 0.01 0.56 0.61
Control Delay 19.3 0.1 44.9 4.3 48.8 2.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.3 0.1 44.9 4.3 48.8 2.5
Queue Length 50th (ft) 2 0 192 3 93 0
Queue Length 95th (ft) 10 0 216 11 135 15
Internal Link Dist (ft) 503 527 378
Turn Bay Length (ft) 230 90
Base Capacity (vph) 1673 809 833 1405 356 1817
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.06 0.71 0.01 0.41 0.61

Intersection Summary
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Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 13 40 497 18 0 72 58 0 929 0 0
Future Volume (vph) 0 13 40 497 18 0 72 58 0 929 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 4.2 6.0
Lane Util. Factor 0.95 1.00 0.97 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 1863 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 1863 1770 2787
Peak-hour factor, PHF 0.84 0.84 0.84 0.84 0.84 0.84 0.92 0.84 0.84 0.84 0.84 0.84
Adj. Flow (vph) 0 15 48 592 21 0 78 69 0 1106 0 0
RTOR Reduction (vph) 0 0 25 0 0 0 0 0 0 693 0 0
Lane Group Flow (vph) 0 15 23 592 21 0 0 0 147 413 0 0
Turn Type NA Perm Prot NA Perm Split NA pt+ov
Protected Phases 2 1 6 8 8 1 8 4 4
Permitted Phases 2 6
Actuated Green, G (s) 49.6 49.6 23.6 79.2 15.6 43.4
Effective Green, g (s) 49.6 49.6 23.6 79.2 15.6 39.2
Actuated g/C Ratio 0.47 0.47 0.22 0.75 0.15 0.37
Clearance Time (s) 6.0 6.0 6.0 6.0 4.2
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1671 747 771 1405 262 1040
v/s Ratio Prot 0.00 c0.17 0.01 c0.08 0.15
v/s Ratio Perm c0.01
v/c Ratio 0.01 0.03 0.77 0.01 0.56 0.40
Uniform Delay, d1 14.7 14.8 38.1 3.2 41.5 24.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.1 4.2 0.0 1.6 0.1
Delay (s) 14.7 14.9 42.3 3.2 43.2 24.3
Level of Service B B D A D C
Approach Delay (s) 14.9 41.0 26.5 0.0
Approach LOS B D C A

Intersection Summary
HCM 2000 Control Delay 30.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 105.0 Sum of lost time (s) 20.2
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement SBR
Lane Configurations
Traffic Volume (vph) 0
Future Volume (vph) 0
Ideal Flow (vphpl) 1900
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.84
Adj. Flow (vph) 0
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 15 22 2 15 15 0
Future Volume (Veh/h) 15 22 2 15 15 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76
Hourly flow rate (vph) 20 29 3 20 20 0
Pedestrians 3 1
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 3.5 3.5
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 57 16 26
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 57 16 26
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 98 97 99
cM capacity (veh/h) 935 1060 1584

Direction, Lane # WB 1 WB 2 NB 1 SB 1
Volume Total 20 29 23 20
Volume Left 20 0 0 20
Volume Right 0 29 20 0
cSH 935 1060 1700 1584
Volume to Capacity 0.02 0.03 0.01 0.01
Queue Length 95th (ft) 2 2 0 1
Control Delay (s) 8.9 8.5 0.0 7.3
Lane LOS A A A
Approach Delay (s) 8.7 0.0 7.3
Approach LOS A

Intersection Summary
Average Delay 6.2
Intersection Capacity Utilization 17.5% ICU Level of Service A
Analysis Period (min) 15



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT WBL WBT WBR NBR SBL
Lane Group Flow (vph) 36 46 41 29 40 67
v/c Ratio 0.02 0.10 0.02 0.04 0.03 0.12
Control Delay 6.6 10.7 3.6 0.8 0.1 9.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.6 10.7 3.6 0.8 0.1 9.8
Queue Length 50th (ft) 0 0 0 0 0 0
Queue Length 95th (ft) 8 27 4 3 0 34
Internal Link Dist (ft) 660 503
Turn Bay Length (ft) 145 90 50
Base Capacity (vph) 3502 1528 3502 1511 1504 1609
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.03 0.01 0.02 0.03 0.04

Intersection Summary



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 30 0 4 34 34 24 0 0 33 56 0
Future Volume (vph) 0 30 0 4 34 34 24 0 0 33 56 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 5.0 5.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.85 1.00
Flt Protected 1.00 0.95 1.00 1.00 1.00 0.95
Satd. Flow (prot) 3539 1770 3539 1547 1583 1770
Flt Permitted 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3539 1770 3539 1547 1583 1863
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) 0 36 0 5 41 41 29 0 0 40 67 0
RTOR Reduction (vph) 0 0 0 0 0 0 19 0 0 35 0 0
Lane Group Flow (vph) 0 36 0 0 46 41 10 0 0 5 67 0
Confl. Peds. (#/hr) 9
Confl. Bikes (#/hr) 1
Turn Type Prot NA Prot Prot NA Perm Perm Perm
Protected Phases 1 6 5 5 2 8 4
Permitted Phases 2 8 8 4
Actuated Green, G (s) 1.5 0.7 6.2 6.2 2.2 2.2
Effective Green, g (s) 1.5 0.7 6.2 6.2 2.2 2.2
Actuated g/C Ratio 0.09 0.04 0.36 0.36 0.13 0.13
Clearance Time (s) 5.0 4.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 305 71 1261 551 200 235
v/s Ratio Prot c0.01 c0.03 0.01
v/s Ratio Perm 0.01 0.00 c0.04
v/c Ratio 0.12 0.65 0.03 0.02 0.03 0.29
Uniform Delay, d1 7.3 8.2 3.6 3.6 6.7 6.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 14.2 0.0 0.0 0.0 0.2
Delay (s) 7.4 22.4 3.7 3.6 6.7 7.1
Level of Service A C A A A A
Approach Delay (s) 7.4 11.1 6.7 7.1
Approach LOS A B A A

Intersection Summary
HCM 2000 Control Delay 8.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 17.4 Sum of lost time (s) 13.0
Intersection Capacity Utilization 29.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement SBR
Lane Configurations
Traffic Volume (vph) 0
Future Volume (vph) 0
Ideal Flow (vphpl) 1900
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.83
Adj. Flow (vph) 0
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 12 127 973 13 1 168 737 1
v/c Ratio 0.01 0.24 0.71 0.01 0.00 0.65 0.38 0.01
Control Delay 27.6 6.7 31.9 5.8 0.0 53.6 1.4 48.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.6 6.7 31.9 5.8 0.0 53.6 1.4 48.0
Queue Length 50th (ft) 3 0 284 2 0 108 0 1
Queue Length 95th (ft) 11 45 #457 11 0 167 28 7
Internal Link Dist (ft) 503 527 378 115
Turn Bay Length (ft) 230 90 195
Base Capacity (vph) 1008 536 1366 1379 1185 314 1916 283
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.24 0.71 0.01 0.00 0.54 0.38 0.00

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 11 116 885 12 1 70 84 0 671 0 1
Future Volume (vph) 0 11 116 885 12 1 70 84 0 671 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 4.2 6.0 4.0
Lane Util. Factor 0.95 1.00 0.97 1.00 1.00 1.00 0.88 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 0.85 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 1563 3433 1863 1583 1770 2787 1863
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 1563 3433 1863 1583 1770 2787 1863
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.92 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 0 12 127 973 13 1 76 92 0 737 0 1
RTOR Reduction (vph) 0 0 95 0 0 0 0 0 0 336 0 0
Lane Group Flow (vph) 0 12 32 973 13 1 0 0 168 401 0 1
Confl. Peds. (#/hr) 1
Turn Type NA Perm Prot NA Perm Split NA pt+ov NA
Protected Phases 2 1 6 8 8 1 8 4 4
Permitted Phases 2 6
Actuated Green, G (s) 26.7 26.7 41.8 74.5 74.5 15.3 61.3 1.0
Effective Green, g (s) 26.7 26.7 41.8 74.5 74.5 15.3 57.1 1.0
Actuated g/C Ratio 0.25 0.25 0.40 0.71 0.71 0.15 0.54 0.01
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 4.2 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 899 397 1366 1321 1123 257 1515 17
v/s Ratio Prot 0.00 c0.28 0.01 c0.09 0.14 c0.00
v/s Ratio Perm c0.02 0.00
v/c Ratio 0.01 0.08 0.71 0.01 0.00 0.65 0.26 0.06
Uniform Delay, d1 29.3 29.8 26.5 4.5 4.4 42.3 12.8 51.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.4 1.5 0.0 0.0 4.5 0.0 0.5
Delay (s) 29.3 30.2 28.0 4.5 4.4 46.8 12.8 52.1
Level of Service C C C A A D B D
Approach Delay (s) 30.1 27.7 19.1 52.1
Approach LOS C C B D

Intersection Summary
HCM 2000 Control Delay 24.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 105.0 Sum of lost time (s) 20.2
Intersection Capacity Utilization 78.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement SBR
Lane Configurations
Traffic Volume (vph) 0
Future Volume (vph) 0
Ideal Flow (vphpl) 1900
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.91
Adj. Flow (vph) 0
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr)
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary
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Source: CA MUTCD 2014, Chapter 4C – Traffic Control Signal Needs Studies, Part 
4 - Highway Traffic Signals, Figure 4C-4 

Peak Hour Warrant (Rural Areas)
(Community less than 10,000 population or above 70 km/h (40 mph) on Major Street)

Intersection: N. Canyons Parkway and Doolan Rd, Livermore, CA
Scenario: Existing Conditions A.M. & P.M. Peak Hour
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Major Street Volume = 32 (67) VPH

A signal is not warranted for
the A.M. or P.M. Peak Hour

Legend:
XX – AM Peak Volume
(XX) – PM Peak Volume

– A.M.
– P.M.

Figure 4C-4. Warrant 31 Peak Hour (70% Factor) 
(COMMUNITY ESS THAN 10 1090 POPULATION OR ABOVE 70 km/h (401 m 1h) ON MAJOR STREET) 
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Source: CA MUTCD 2014, Chapter 4C – Traffic Control Signal Needs Studies, Part 
4 - Highway Traffic Signals, Figure 4C-4 

Peak Hour Warrant (Rural Areas)
(Community less than 10,000 population or above 70 km/h (40 mph) on Major Street)

Intersection: N. Canyons Parkway and Doolan Rd, Livermore, CA
Scenario: Existing plus Project Conditions A.M. & P.M. Peak Hour
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Major Street Volume = 22 (37) VPH

A signal is not warranted for 
the A.M. or P.M. Peak Hour

Legend:
XX – AM Peak Volume
(XX) – PM Peak Volume

– A.M.
– P.M.

Figure 4C-4. Warrant 31 Peak Hour (70% Factor) 
(COMMUNITY ESS THAN 10 1090 POPULATION OR ABOVE 70 km/h (401 m 1h) ON MAJOR STREET) 
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Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 224 23 1626 21 17
v/c Ratio 0.07 0.10 0.49 0.03 0.07
Control Delay 2.9 21.0 2.0 0.1 20.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 2.9 21.0 2.0 0.1 20.6
Queue Length 50th (ft) 0 6 0 0 4
Queue Length 95th (ft) 34 24 164 0 19
Internal Link Dist (ft) 601 661 375 404
Turn Bay Length (ft) 135
Base Capacity (vph) 3282 394 3278 1043 712
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.07 0.06 0.50 0.02 0.02

Intersection Summary
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Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 206 0 21 1485 11 0 0 19 16 0 0
Future Volume (vph) 0 206 0 21 1485 11 0 0 19 16 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.86 1.00
Flt Protected 1.00 0.95 1.00 1.00 0.95
Satd. Flow (prot) 3539 1770 3535 1588 1765
Flt Permitted 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3539 1770 3535 1588 1858
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) 0 224 0 23 1614 12 0 0 21 17 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 21 0 0 0 0
Lane Group Flow (vph) 0 224 0 23 1626 0 0 0 0 0 17 0
Confl. Peds. (#/hr) 3 1 3 3
Turn Type Prot NA Prot NA NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8
Actuated Green, G (s) 38.9 1.3 44.7 1.3 1.3
Effective Green, g (s) 38.9 1.3 44.7 1.3 1.3
Actuated g/C Ratio 0.71 0.02 0.81 0.02 0.02
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2503 41 2872 37 43
v/s Ratio Prot 0.06 0.01 c0.46 0.00
v/s Ratio Perm c0.01
v/c Ratio 0.09 0.56 0.57 0.01 0.40
Uniform Delay, d1 2.5 26.6 1.8 26.2 26.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 16.4 0.3 0.1 5.9
Delay (s) 2.5 42.9 2.0 26.4 32.4
Level of Service A D A C C
Approach Delay (s) 2.5 2.6 26.4 32.4
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 3.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 55.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 56.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBL EBT WBL WBT WBR SBL SBR
Lane Group Flow (vph) 27 237 4 1539 23 12 110
v/c Ratio 0.15 0.11 0.03 0.60 0.02 0.07 0.43
Control Delay 28.2 4.0 28.0 7.4 0.6 26.6 12.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.2 4.0 28.0 7.4 0.6 26.6 12.4
Queue Length 50th (ft) 7 7 1 78 0 3 0
Queue Length 95th (ft) 32 31 10 297 3 19 40
Internal Link Dist (ft) 661 503
Turn Bay Length (ft) 215 145 90
Base Capacity (vph) 360 2515 605 2664 1205 1158 1118
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.09 0.01 0.58 0.02 0.01 0.10

Intersection Summary



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 25 218 0 4 0 1416 21 0 0 0 11 0
Future Volume (vph) 25 218 0 4 0 1416 21 0 0 0 11 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95
Satd. Flow (prot) 1770 3539 1770 3539 1583 1770
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.91
Satd. Flow (perm) 1770 3539 1770 3539 1583 1693
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) 27 237 0 4 0 1539 23 0 0 0 12 0
RTOR Reduction (vph) 0 0 0 0 0 0 8 0 0 0 0 0
Lane Group Flow (vph) 27 237 0 0 4 1539 15 0 0 0 12 0
Turn Type Prot NA Prot Prot NA Perm Perm
Protected Phases 1 6 5 5 2 8
Permitted Phases 2 8 4
Actuated Green, G (s) 2.2 40.6 0.9 39.3 39.3 4.4
Effective Green, g (s) 2.2 40.6 0.9 39.3 39.3 4.4
Actuated g/C Ratio 0.04 0.69 0.02 0.67 0.67 0.07
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 66 2439 27 2361 1056 126
v/s Ratio Prot c0.02 0.07 0.00 c0.43
v/s Ratio Perm 0.01 c0.01
v/c Ratio 0.41 0.10 0.15 0.65 0.01 0.10
Uniform Delay, d1 27.7 3.0 28.6 5.8 3.3 25.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.0 0.9 0.5 0.0 0.1
Delay (s) 29.2 3.1 29.5 6.3 3.3 25.5
Level of Service C A C A A C
Approach Delay (s) 5.7 6.3 0.0 25.4
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 7.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 58.9 Sum of lost time (s) 13.0
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT EBR WBL WBT NBL NBT NBR
Lane Group Flow (vph) 157 97 308 984 329 332 1111
v/c Ratio 0.15 0.18 0.60 0.55 0.48 0.48 0.53
Control Delay 30.8 6.2 52.3 21.6 29.7 29.8 1.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.8 6.2 52.3 21.6 29.7 29.8 1.6
Queue Length 50th (ft) 44 0 114 247 204 207 0
Queue Length 95th (ft) 75 37 159 322 289 291 27
Internal Link Dist (ft) 503 527 372
Turn Bay Length (ft) 230 90
Base Capacity (vph) 1076 552 513 1782 691 691 2109
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.18 0.60 0.55 0.48 0.48 0.53

Intersection Summary



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 144 89 283 905 0 72 536 0 1022 0 0
Future Volume (vph) 0 144 89 283 905 0 72 536 0 1022 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 4.2 4.2 6.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.95 0.95 0.88
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1681 1681 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1681 1681 2787
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) 0 157 97 308 984 0 78 583 0 1111 0 0
RTOR Reduction (vph) 0 0 67 0 0 0 0 0 0 488 0 0
Lane Group Flow (vph) 0 157 30 308 984 0 0 329 332 623 0 0
Turn Type NA Perm Prot NA Perm Split NA pt+ov
Protected Phases 2 1 6 8 8 1 8 4 4
Permitted Phases 2 8
Actuated Green, G (s) 36.5 36.5 17.9 60.4 49.4 49.4 71.5
Effective Green, g (s) 36.5 36.5 17.9 60.4 49.4 49.4 67.3
Actuated g/C Ratio 0.30 0.30 0.15 0.50 0.41 0.41 0.56
Clearance Time (s) 6.0 6.0 6.0 6.0 4.2 4.2
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1076 481 512 1781 692 692 1563
v/s Ratio Prot 0.04 0.09 c0.28 c0.20 0.22
v/s Ratio Perm 0.02 0.20
v/c Ratio 0.15 0.06 0.60 0.55 0.48 0.48 0.40
Uniform Delay, d1 30.4 29.6 47.7 20.5 25.8 25.9 14.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 1.4 0.2 0.2 0.2 0.1
Delay (s) 30.7 29.8 49.1 20.7 26.0 26.1 15.0
Level of Service C C D C C C B
Approach Delay (s) 30.4 27.5 19.1 0.0
Approach LOS C C B A

Intersection Summary
HCM 2000 Control Delay 23.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.2
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement SBR
Lane Configurations
Traffic Volume (vph) 0
Future Volume (vph) 0
Ideal Flow (vphpl) 1900
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 0
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 1350 49 223 33 16
v/c Ratio 0.48 0.18 0.07 0.14 0.06
Control Delay 7.2 22.4 1.5 12.7 22.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 7.2 22.4 1.5 12.7 22.4
Queue Length 50th (ft) 0 12 0 1 4
Queue Length 95th (ft) 270 41 15 22 20
Internal Link Dist (ft) 481 660 324 404
Turn Bay Length (ft) 135
Base Capacity (vph) 2825 415 3094 652 746
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.48 0.12 0.07 0.05 0.02

Intersection Summary
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Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1242 0 45 183 22 2 2 27 15 0 0
Future Volume (vph) 0 1242 0 45 183 22 2 2 27 15 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 0.88 1.00
Flt Protected 1.00 0.95 1.00 1.00 0.95
Satd. Flow (prot) 3539 1770 3482 1616 1765
Flt Permitted 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 3539 1770 3482 1582 1858
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 1350 0 49 199 24 2 2 29 16 0 0
RTOR Reduction (vph) 0 0 0 0 5 0 0 28 0 0 0 0
Lane Group Flow (vph) 0 1350 0 49 218 0 0 5 0 0 16 0
Confl. Peds. (#/hr) 1 3 3
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8
Actuated Green, G (s) 34.1 2.7 41.3 2.3 2.3
Effective Green, g (s) 34.1 2.7 41.3 2.3 2.3
Actuated g/C Ratio 0.65 0.05 0.79 0.04 0.04
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2294 90 2733 69 81
v/s Ratio Prot c0.38 c0.03 0.06
v/s Ratio Perm 0.00 c0.01
v/c Ratio 0.59 0.54 0.08 0.08 0.20
Uniform Delay, d1 5.3 24.3 1.3 24.1 24.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 6.6 0.0 0.5 1.2
Delay (s) 5.6 30.9 1.3 24.6 25.5
Level of Service A C A C C
Approach Delay (s) 5.6 6.6 24.6 25.5
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 6.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 52.6 Sum of lost time (s) 13.5
Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT WBL WBT WBR SBL SBR
Lane Group Flow (vph) 1396 4 250 26 32 22
v/c Ratio 0.47 0.02 0.12 0.03 0.12 0.07
Control Delay 4.9 19.0 3.6 0.5 17.9 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.9 19.0 3.6 0.5 17.9 0.4
Queue Length 50th (ft) 0 1 0 0 5 0
Queue Length 95th (ft) 234 8 17 2 28 0
Internal Link Dist (ft) 660 503
Turn Bay Length (ft) 145 90
Base Capacity (vph) 2940 908 3192 1381 1718 1469
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.00 0.08 0.02 0.02 0.01

Intersection Summary



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 1284 0 4 0 230 24 0 0 0 29 0
Future Volume (vph) 0 1284 0 4 0 230 24 0 0 0 29 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 5.0 5.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00
Flt Protected 1.00 0.95 1.00 1.00 0.95
Satd. Flow (prot) 3539 1770 3539 1540 1770
Flt Permitted 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3539 1770 3539 1540 1863
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 1396 0 4 0 250 26 0 0 0 32 0
RTOR Reduction (vph) 0 0 0 0 0 0 7 0 0 0 0 0
Lane Group Flow (vph) 0 1396 0 0 4 250 19 0 0 0 32 0
Confl. Peds. (#/hr) 9
Confl. Bikes (#/hr) 1
Turn Type Prot NA Prot Prot NA Perm Perm
Protected Phases 1 6 5 5 2 8
Permitted Phases 2 8 4
Actuated Green, G (s) 27.6 0.7 32.3 32.3 2.1
Effective Green, g (s) 27.6 0.7 32.3 32.3 2.1
Actuated g/C Ratio 0.64 0.02 0.74 0.74 0.05
Clearance Time (s) 5.0 4.0 5.0 5.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 2250 28 2633 1146 90
v/s Ratio Prot c0.39 0.00 c0.07
v/s Ratio Perm 0.01 c0.02
v/c Ratio 0.62 0.14 0.09 0.02 0.36
Uniform Delay, d1 4.8 21.1 1.5 1.4 20.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.9 0.0 0.0 0.9
Delay (s) 5.1 21.9 1.5 1.4 20.9
Level of Service A C A A C
Approach Delay (s) 5.1 1.8 0.0 20.4
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 5.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 43.4 Sum of lost time (s) 13.0
Intersection Capacity Utilization 46.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT EBR WBL WBT NBL NBT NBR SBT
Lane Group Flow (vph) 920 512 1259 78 139 140 577 1
v/c Ratio 1.04 0.79 0.76 0.03 0.71 0.57 0.28 0.02
Control Delay 95.5 26.9 36.6 5.1 79.1 67.5 1.2 71.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 95.5 26.9 36.6 5.1 79.1 67.5 1.2 71.0
Queue Length 50th (ft) ~500 164 507 7 137 135 0 1
Queue Length 95th (ft) #658 328 #748 21 210 203 25 8
Internal Link Dist (ft) 503 527 378 115
Turn Bay Length (ft) 230 90
Base Capacity (vph) 883 646 1658 2729 205 258 2027 409
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.04 0.79 0.76 0.03 0.68 0.54 0.28 0.00

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 846 471 1158 71 1 70 187 0 531 0 1
Future Volume (vph) 0 846 471 1158 71 1 70 187 0 531 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 4.2 4.2 6.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.95 0.95 0.88 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 0.85 1.00 1.00 1.00 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Satd. Flow (prot) 3539 1562 3433 3532 1681 1681 2787 1863
Flt Permitted 1.00 1.00 0.95 1.00 0.76 0.95 1.00 1.00
Satd. Flow (perm) 3539 1562 3433 3532 1340 1681 2787 1863
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) 0 920 512 1259 77 1 76 203 0 577 0 1
RTOR Reduction (vph) 0 0 264 0 0 0 0 0 0 213 0 0
Lane Group Flow (vph) 0 920 248 1259 78 0 0 139 140 364 0 1
Confl. Peds. (#/hr) 1
Turn Type NA Perm Prot NA Perm Split NA pt+ov NA
Protected Phases 2 1 6 8 8 1 8 4 4
Permitted Phases 2 8
Actuated Green, G (s) 34.2 34.2 72.5 112.7 22.1 22.1 98.8 1.0
Effective Green, g (s) 34.2 34.2 72.5 112.7 22.1 22.1 94.6 1.0
Actuated g/C Ratio 0.23 0.23 0.48 0.75 0.15 0.15 0.63 0.01
Clearance Time (s) 6.0 6.0 6.0 6.0 4.2 4.2 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 806 356 1659 2653 197 247 1757 12
v/s Ratio Prot c0.26 c0.37 0.02 0.08 0.13 c0.00
v/s Ratio Perm 0.16 c0.10
v/c Ratio 1.14 0.70 0.76 0.03 0.71 0.57 0.21 0.08
Uniform Delay, d1 57.9 53.1 31.6 4.7 60.9 59.5 11.8 74.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 78.3 10.8 1.8 0.0 9.0 1.8 0.0 1.1
Delay (s) 136.2 63.9 33.4 4.7 69.9 61.3 11.8 75.1
Level of Service F E C A E E B E
Approach Delay (s) 110.3 31.8 29.3 75.1
Approach LOS F C C E

Intersection Summary
HCM 2000 Control Delay 62.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.2
Intersection Capacity Utilization 89.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement SBR
Lane Configurations
Traffic Volume (vph) 0
Future Volume (vph) 0
Ideal Flow (vphpl) 1900
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 0
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr)
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary
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Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 226 10 1626 11 17
v/c Ratio 0.07 0.05 0.49 0.04 0.07
Control Delay 2.7 21.1 2.0 0.3 20.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 2.7 21.1 2.0 0.3 20.7
Queue Length 50th (ft) 0 3 0 0 4
Queue Length 95th (ft) 33 14 165 0 20
Internal Link Dist (ft) 601 661 375 404
Turn Bay Length (ft) 135
Base Capacity (vph) 3274 393 3281 677 711
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.07 0.03 0.50 0.02 0.02

Intersection Summary
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Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 206 2 9 1485 11 2 0 8 16 0 0
Future Volume (vph) 0 206 2 9 1485 11 2 0 8 16 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.89 1.00
Flt Protected 1.00 0.95 1.00 0.99 0.95
Satd. Flow (prot) 3535 1770 3535 1622 1765
Flt Permitted 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3535 1770 3535 1637 1858
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) 0 224 2 10 1614 12 2 0 9 17 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 11 0 0 0 0
Lane Group Flow (vph) 0 226 0 10 1626 0 0 0 0 0 17 0
Confl. Peds. (#/hr) 3 1 3 3
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8
Actuated Green, G (s) 39.2 1.1 44.8 1.3 1.3
Effective Green, g (s) 39.2 1.1 44.8 1.3 1.3
Actuated g/C Ratio 0.71 0.02 0.81 0.02 0.02
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2514 35 2874 38 43
v/s Ratio Prot 0.06 0.01 c0.46
v/s Ratio Perm 0.00 c0.01
v/c Ratio 0.09 0.29 0.57 0.01 0.40
Uniform Delay, d1 2.5 26.6 1.8 26.3 26.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 4.5 0.3 0.1 5.9
Delay (s) 2.5 31.1 2.0 26.3 32.4
Level of Service A C A C C
Approach Delay (s) 2.5 2.2 26.3 32.4
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 2.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 55.1 Sum of lost time (s) 13.5
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBL EBT WBL WBT WBR NBR SBL SBT
Lane Group Flow (vph) 27 225 30 1526 23 23 12 110
v/c Ratio 0.15 0.11 0.17 0.59 0.02 0.03 0.07 0.28
Control Delay 27.5 4.9 27.5 7.0 0.6 0.1 27.0 1.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.5 4.9 27.5 7.0 0.6 0.1 27.0 1.9
Queue Length 50th (ft) 7 6 8 77 0 0 3 0
Queue Length 95th (ft) 31 30 33 269 3 0 19 0
Internal Link Dist (ft) 661 503 387
Turn Bay Length (ft) 215 145 90 50
Base Capacity (vph) 364 2393 613 2698 1219 1291 1260 1177
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.09 0.05 0.57 0.02 0.02 0.01 0.09

Intersection Summary



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 25 207 0 4 24 1404 21 0 0 21 11 0
Future Volume (vph) 25 207 0 4 24 1404 21 0 0 21 11 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1770 3539 1583 1583 1770 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 0.98 1.00
Satd. Flow (perm) 1770 3539 1770 3539 1583 1583 1817 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 27 225 0 4 26 1526 23 0 0 23 12 0
RTOR Reduction (vph) 0 0 0 0 0 0 8 0 0 21 0 102
Lane Group Flow (vph) 27 225 0 0 30 1526 15 0 0 2 12 8
Turn Type Prot NA Prot Prot NA Perm Perm Perm NA
Protected Phases 1 6 5 5 2 8 4
Permitted Phases 2 8 8 4
Actuated Green, G (s) 2.2 38.9 2.2 38.9 38.9 4.1 4.1 4.1
Effective Green, g (s) 2.2 38.9 2.2 38.9 38.9 4.1 4.1 4.1
Actuated g/C Ratio 0.04 0.67 0.04 0.67 0.67 0.07 0.07 0.07
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 66 2365 66 2365 1058 111 128 111
v/s Ratio Prot 0.02 0.06 c0.02 c0.43 0.00
v/s Ratio Perm 0.01 0.00 c0.01
v/c Ratio 0.41 0.10 0.45 0.65 0.01 0.01 0.09 0.07
Uniform Delay, d1 27.4 3.4 27.4 5.6 3.2 25.2 25.3 25.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.0 1.8 0.5 0.0 0.0 0.1 0.1
Delay (s) 28.9 3.4 29.2 6.1 3.2 25.2 25.4 25.4
Level of Service C A C A A C C C
Approach Delay (s) 6.1 6.5 25.2 25.4
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 7.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 58.2 Sum of lost time (s) 13.0
Intersection Capacity Utilization 52.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement SBR
Lane Configurations
Traffic Volume (vph) 101
Future Volume (vph) 101
Ideal Flow (vphpl) 1900
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 110
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT EBR WBL WBT NBL NBT NBR
Lane Group Flow (vph) 159 105 308 987 333 337 1111
v/c Ratio 0.15 0.19 0.62 0.56 0.47 0.48 0.53
Control Delay 31.0 6.7 53.3 22.2 29.1 29.3 1.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.0 6.7 53.3 22.2 29.1 29.3 1.6
Queue Length 50th (ft) 45 0 114 251 206 209 0
Queue Length 95th (ft) 76 41 160 327 290 294 27
Internal Link Dist (ft) 503 527 372
Turn Bay Length (ft) 230 90
Base Capacity (vph) 1069 551 498 1760 702 702 2112
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.19 0.62 0.56 0.47 0.48 0.53

Intersection Summary



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 146 97 283 908 0 72 545 0 1022 0 0
Future Volume (vph) 0 146 97 283 908 0 72 545 0 1022 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 4.2 4.2 6.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.95 0.95 0.88
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3539 1583 3433 3539 1681 1681 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.95 1.00
Satd. Flow (perm) 3539 1583 3433 3539 1681 1681 2787
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) 0 159 105 308 987 0 78 592 0 1111 0 0
RTOR Reduction (vph) 0 0 73 0 0 0 0 0 0 486 0 0
Lane Group Flow (vph) 0 159 32 308 987 0 0 333 337 625 0 0
Turn Type NA Perm Prot NA Perm Split NA pt+ov
Protected Phases 2 1 6 8 8 1 8 4 4
Permitted Phases 2 8
Actuated Green, G (s) 36.3 36.3 17.4 59.7 50.1 50.1 71.7
Effective Green, g (s) 36.3 36.3 17.4 59.7 50.1 50.1 67.5
Actuated g/C Ratio 0.30 0.30 0.14 0.50 0.42 0.42 0.56
Clearance Time (s) 6.0 6.0 6.0 6.0 4.2 4.2
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1070 478 497 1760 701 701 1567
v/s Ratio Prot 0.04 0.09 c0.28 c0.20 0.22
v/s Ratio Perm 0.02 0.20
v/c Ratio 0.15 0.07 0.62 0.56 0.48 0.48 0.40
Uniform Delay, d1 30.6 29.8 48.2 21.0 25.4 25.5 14.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.3 1.6 0.2 0.2 0.2 0.1
Delay (s) 30.9 30.1 49.8 21.3 25.6 25.7 14.9
Level of Service C C D C C C B
Approach Delay (s) 30.5 28.1 18.9 0.0
Approach LOS C C B A

Intersection Summary
HCM 2000 Control Delay 23.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.2
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Timing Plan: AM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement SBR
Lane Configurations
Traffic Volume (vph) 0
Future Volume (vph) 0
Ideal Flow (vphpl) 1900
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 0
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 1351 16 223 21 16
v/c Ratio 0.42 0.06 0.07 0.08 0.06
Control Delay 3.9 19.3 0.9 13.7 18.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 3.9 19.3 0.9 13.7 18.9
Queue Length 50th (ft) 0 3 0 1 3
Queue Length 95th (ft) 250 19 15 18 19
Internal Link Dist (ft) 481 660 324 404
Turn Bay Length (ft) 135
Base Capacity (vph) 3188 454 3281 747 817
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.42 0.04 0.07 0.03 0.02

Intersection Summary
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Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1242 1 15 183 22 5 2 13 15 0 0
Future Volume (vph) 0 1242 1 15 183 22 5 2 13 15 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 0.91 1.00
Flt Protected 1.00 0.95 1.00 0.99 0.95
Satd. Flow (prot) 3539 1770 3482 1659 1765
Flt Permitted 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3539 1770 3482 1679 1858
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 1350 1 16 199 24 5 2 14 16 0 0
RTOR Reduction (vph) 0 0 0 0 4 0 0 14 0 0 0 0
Lane Group Flow (vph) 0 1351 0 16 219 0 0 7 0 0 16 0
Confl. Peds. (#/hr) 1 3 3
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8
Actuated Green, G (s) 33.9 1.1 39.5 1.1 1.1
Effective Green, g (s) 33.9 1.1 39.5 1.1 1.1
Actuated g/C Ratio 0.68 0.02 0.80 0.02 0.02
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2418 39 2772 37 41
v/s Ratio Prot c0.38 c0.01 0.06
v/s Ratio Perm 0.00 c0.01
v/c Ratio 0.56 0.41 0.08 0.20 0.39
Uniform Delay, d1 4.0 23.9 1.1 23.8 23.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 6.9 0.0 2.6 6.0
Delay (s) 4.3 30.8 1.1 26.4 30.0
Level of Service A C A C C
Approach Delay (s) 4.3 3.1 26.4 30.0
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 4.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 49.6 Sum of lost time (s) 13.5
Intersection Capacity Utilization 47.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT WBL WBT WBR NBR SBL SBT
Lane Group Flow (vph) 1380 40 217 26 35 32 22
v/c Ratio 0.53 0.17 0.12 0.03 0.06 0.13 0.03
Control Delay 7.9 21.4 3.9 0.4 0.2 20.8 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.9 21.4 3.9 0.4 0.2 20.8 0.1
Queue Length 50th (ft) 71 8 7 0 0 7 0
Queue Length 95th (ft) 254 34 15 2 0 29 0
Internal Link Dist (ft) 660 503 387
Turn Bay Length (ft) 145 90 50
Base Capacity (vph) 2580 822 2993 1299 1413 1601 1449
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.53 0.05 0.07 0.02 0.02 0.02 0.02

Intersection Summary



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 1270 0 4 33 200 24 0 0 32 29 0
Future Volume (vph) 0 1270 0 4 33 200 24 0 0 32 29 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97 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 1.00 1.00 0.85 0.85 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 1770 3539 1539 1583 1770 1583
Flt Permitted 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3539 1770 3539 1539 1583 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1380 0 4 36 217 26 0 0 35 32 0
RTOR Reduction (vph) 0 0 0 0 0 0 7 0 0 33 0 20
Lane Group Flow (vph) 0 1380 0 0 40 217 19 0 0 2 32 2
Confl. Peds. (#/hr) 9
Confl. Bikes (#/hr) 1
Turn Type Prot NA Prot Prot NA Perm Perm Perm NA
Protected Phases 1 6 5 5 2 8 4
Permitted Phases 2 8 8 4
Actuated Green, G (s) 28.0 2.1 34.1 34.1 3.3 3.3 3.3
Effective Green, g (s) 28.0 2.1 34.1 34.1 3.3 3.3 3.3
Actuated g/C Ratio 0.60 0.05 0.73 0.73 0.07 0.07 0.07
Clearance Time (s) 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 2135 80 2600 1131 112 132 112
v/s Ratio Prot c0.39 c0.02 0.06 0.00
v/s Ratio Perm 0.01 0.00 c0.02
v/c Ratio 0.65 0.50 0.08 0.02 0.02 0.24 0.01
Uniform Delay, d1 6.0 21.6 1.7 1.7 20.0 20.4 20.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.8 0.0 0.0 0.0 0.3 0.0
Delay (s) 6.5 23.4 1.7 1.7 20.1 20.7 20.1
Level of Service A C A A C C C
Approach Delay (s) 6.5 4.8 20.1 20.4
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 6.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 46.4 Sum of lost time (s) 13.0
Intersection Capacity Utilization 52.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement SBR
Lane Configurations
Traffic Volume (vph) 20
Future Volume (vph) 20
Ideal Flow (vphpl) 1900
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 22
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Lane Group EBT EBR WBL WBT NBL NBT NBR SBT
Lane Group Flow (vph) 924 527 1259 79 140 141 577 1
v/c Ratio 1.05 0.81 0.76 0.03 0.71 0.57 0.28 0.02
Control Delay 98.0 27.9 36.6 5.2 79.0 67.4 1.2 71.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 98.0 27.9 36.6 5.2 79.0 67.4 1.2 71.0
Queue Length 50th (ft) ~508 174 505 7 138 136 0 1
Queue Length 95th (ft) #663 343 #749 22 210 204 25 8
Internal Link Dist (ft) 503 527 378 115
Turn Bay Length (ft) 230 90
Base Capacity (vph) 879 651 1658 2725 206 259 2029 409
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.05 0.81 0.76 0.03 0.68 0.54 0.28 0.00

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 0 850 485 1158 72 1 70 189 0 531 0 1
Future Volume (vph) 0 850 485 1158 72 1 70 189 0 531 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 4.2 4.2 6.0 4.0
Lane Util. Factor 0.95 1.00 0.97 0.95 0.95 0.95 0.88 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 0.85 1.00 1.00 1.00 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Satd. Flow (prot) 3539 1562 3433 3532 1681 1681 2787 1863
Flt Permitted 1.00 1.00 0.95 1.00 0.76 0.95 1.00 1.00
Satd. Flow (perm) 3539 1562 3433 3532 1340 1681 2787 1863
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) 0 924 527 1259 78 1 76 205 0 577 0 1
RTOR Reduction (vph) 0 0 271 0 0 0 0 0 0 212 0 0
Lane Group Flow (vph) 0 924 256 1259 79 0 0 140 141 365 0 1
Confl. Peds. (#/hr) 1
Turn Type NA Perm Prot NA Perm Split NA pt+ov NA
Protected Phases 2 1 6 8 8 1 8 4 4
Permitted Phases 2 8
Actuated Green, G (s) 34.0 34.0 72.5 112.5 22.3 22.3 99.0 1.0
Effective Green, g (s) 34.0 34.0 72.5 112.5 22.3 22.3 94.8 1.0
Actuated g/C Ratio 0.23 0.23 0.48 0.75 0.15 0.15 0.63 0.01
Clearance Time (s) 6.0 6.0 6.0 6.0 4.2 4.2 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 802 354 1659 2649 199 249 1761 12
v/s Ratio Prot c0.26 c0.37 0.02 0.08 0.13 c0.00
v/s Ratio Perm 0.16 c0.10
v/c Ratio 1.15 0.72 0.76 0.03 0.70 0.57 0.21 0.08
Uniform Delay, d1 58.0 53.6 31.6 4.8 60.7 59.4 11.7 74.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 82.5 12.0 1.8 0.0 8.9 1.8 0.0 1.1
Delay (s) 140.5 65.7 33.4 4.8 69.6 61.1 11.7 75.1
Level of Service F E C A E E B E
Approach Delay (s) 113.4 31.7 29.3 75.1
Approach LOS F C C E

Intersection Summary
HCM 2000 Control Delay 63.6 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.2
Intersection Capacity Utilization 90.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Timing Plan: PM Peak

Parkwest Casino 580 Synchro 10 Report
TJKM 12/22/2021

Movement SBR
Lane Configurations
Traffic Volume (vph) 0
Future Volume (vph) 0
Ideal Flow (vphpl) 1900
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 0
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr)
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary
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PLEASANTON SAN JOSE SANTA ROSA OAKLAND SACRAMENTO FRESNO
Corporate Office: 4305 Hacienda Drive, Suite 550, Pleasanton, CA 94588 Phone: 925.463.0611 www.TJKM.com

DBE #40772 SBE #38780

 

June 26, 2020 

John Park 
Owner 
Parkwest Casino 580 
968 North Canyons Parkway 
Livermore, CA 9451  

Subject: 2020 Parking Study Update for Parkwest Casino 580 in Livermore  

Dear Mr. Van Wagner: 

TJKM Transportation Consultants has prepared this parking analysis of Parkwest Casino 580 in 
the City of Livermore. This study is being completed to assist you and the City of Livermore to 
understand the existing parking situation at the site in preparation for a planned expansion. 
TJKM was retained to determine existing parking levels at the facility and to forecast future 
parking demand. In recent history, Parkwest Casino 580 has had significant overflow parking 
issues. Now, an expansion of not only the gambling facilities but also a major expansion of on-
site parking are planned. 

Existing Conditions 
Parkwest Casino 580 currently occupies the main portion of a 42,000 square foot building 
located in the southeast quadrant of the intersection of North Canyons Parkway and Doolan 
Road. The building was previously occupied by other businesses in addition to Parkwest Casino 
580, but now only about one-quarter of the building is occupied by a single user. The remaining 
portion of the building is occupied by Parkwest Casino 580 or is vacant. The parking lot contains 
about 129 parking stalls of which about 14 are reserved for the use of the other building 
occupant during normal business hours and are available for Casino 580 customers after hours 
and weekends.  

Because the number of customers of Casino 580 exceeds the capacity of the parking lot on 
many occasions, the management instructs its employees to park on the west side of Doolan 
Road or the north side of Collier Canyon Road (the frontage road on the north side of I-580). 
These two areas are located in unincorporated portions of Alameda County and the roadway 
has no parking restrictions. Generally, the employee vehicles are parked on unpaved (but firmly 
surfaced) shoulders and do not interfere with the flow of traffic in the area, which aside from 
Casino-bound traffic is very light.   

The employee on-street parking is concentrated in about a 1,200 foot length of the east side of 
Doolan Road north of Collier Canyon Road and a length of about 800 feet on the north side of 
Collier Canyon Road west of Doolan Road. In parking observations conducted for this study, 
from 60 to 100 vehicles are generally parked in this area. Although there are no street lights in 
the unincorporated areas, there are four street lights on the east side of Doolan Road in this 
area, which provide some lighting for the area used for parking. The four light fixtures 



John Park 
June 26, 2020 

Page 2 of 5 
themselves are located about 20 feet laterally from the parking areas across the street. There are 
no street lights on Collier Canyon Road. On Doolan Road, there are sidewalks for employees to 
walk to and from their cars, but on the east side of the street.  On Collier Canyon Road there are 
no sidewalks. 

In TJKM’s surveys, it was observed that there is a very active private security force patrolling the 
area within and near Parkwest Casino 580. The security people are monitoring both on- and off-
site parking to insure that parkers and their vehicles are safe. 

Parking Observations 
In order to determine how parking conditions changed since TJKM’s previous detailed 
observations during December 2015 and January 2016, TJKM was tasked with making new 
parking counts. Unfortunately, due to the Corona Virus outbreak, Parkwest Casino 580 was 
closed down in Mid-March of 2020 before the parking observations could be made. Instead, 
TJKM utilized in-house parking observations made over a several month period in 2018 and 
2019. TJKM had intended to make separate counts to validate the in-house counts.  

Upon inspection, it was found that the characteristics and patterns of the new counts appeared 
identical to the earlier TJKM counts. In the 3.5 year period between the TJKM counts and the in-
house counts, parking demand grew about 10 to 12 percent, or about three percent per year. 
TJKM is of the opinion that the in-house counts are reliable and representative of actual 
conditions.  

The earlier TJKM counts were conducted four times a day over a seven week period, with a total 
of about 200 observations. The in-house counts were conducted hourly, 24/7, for the months of 
October, November and December 2018 and from April to November in 2019. Parking 
observations during this time period occurred over 245 days for a total of over 5,800 hourly 
observations. Each parking observation included both on-site and off-site parking. It is the intent 
to provide sufficient on-site parking to satisfy the total parking demand for the expanded 
facility. 

There is one other business on-site occupying about one quarter of the 42,000 square foot 
building and sharing the parking lot. The business sells and maintains motorcycles and has a 
relatively low parking demand.  In addition to its internal garage, there are about 14 parking 
stalls marked for use from 9 a.m. to 6 p.m. on weekdays. The rest of the time, the stalls are 
available for the casino. The in-house counts that were made included the parked vehicles 
related to this business. This business will remain in the after condition. 

TJKM’s earlier observations also included head counts of casino occupants at the same time as 
cars counts were made in order to estimate average auto occupancy. The calculated 
occupancies ranged from about 1.1 to 1.3 persons per vehicle. This statistic was less informative 
than the actual counts of parked cars. 
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Table 1 demonstrate the variation of parked vehicles by time of day. Parkwest Casino 580 is 
open 24 hours daily, except for closures on Mondays from 2 to 11 a.m. The two days reflected 
on this chart – Friday October 25, 2019 and the next day Saturday October 26, 2019 were the 
two busiest days in the last month of counts that are available. In that sense, they would 
approximate the counts that might have been made by TJKM about four months later. Fridays 
and Saturdays are typically the two busiest days of the week; in most weeks Sunday is the third 
highest. On Fridays, the counts peak after 9 p.m. and continue past midnight.  
Table 1: Hourly Variations in Parked Vehicles on a Friday and Saturday 

Table 2: Summary of Hours Exceeding 220 Parked Vehicles 

Month Days 
Hours 
>220 

Vehicles 

Highest 
No. 

of Vehicles 
Details of 220 Vehicle Exceedances 

Oct. 2018 15 0 217 
Nov. 2018 30 1 225 Nov. 9 
Dec. 2018 2 0 212 
Apr. 2019 5 0 203 
May 2019 31 0 220 
June 2019 30 0 215 

July 2019 31 21 236 
7/15: 6 times, 7/16: 6 times, 7/17: 1 time,  
7/18: 1 time, 7/23: 3 times, 7/30: 4 times 

Aug. 2019 31 1 223 Aug. 8 
Sept. 2019 30 0 219 
Oct. 2019 31 1 225 Oct. 21 
Nov. 2019 9 0 203 
Total 245 24 - 
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TJKM reviewed the hourly spreadsheets for all 245 days in which parking observations were 
made. Most days had no hours with more than 200 parked vehicles, some had between 200 and 
220 parked vehicles. Table 2 shows the highest observed hour during each of the observed 
months. There were only 24 single hours during the 245 days of observations in which there 
were more than 220 parked vehicles. Interestingly, all but three of those hours occurred in the 
last two weeks of June 2019, and half of them were in two consecutive days. The use of 220 
parked cars as a current upper limit results in this number of parked vehicles being exceeded 
only 0.4 percent of the time. 

Potential Parking Capacity Increases 
The proposed expansion of the Parkwest Casino 580 facility provides for additional gambling 
tables and also provides an increase in space for the bar and restaurant and for the stage area 
that provides an internal venue for periodic entertainment of the gamblers. These facilities are 
all intended for use by gambling patrons and are not for the use of outsiders. Therefore, the 
increase in attendance at the facility is expected to be directly proportional to the increase in 
gambling tables.   

The facility is currently allowed to occupy 10 gambling tables at a time. The facility intends to 
increase the legally usable gambling tables from 10 to 16.  Of the six increased tables, three 
would be used as VIP tables, only accommodating two or three gamblers per table instead of 
the typical eight to ten per table. The VIP tables would accommodate a maximum of five people, 
including staffing. Given the current peak parking demand of 220 vehicles, this amounts to 22 
parked vehicles per active gambling table, which includes gamblers and the Parkwest Casino 580 
support staff. The 22 stall parking demand represents roughly double the number of actual 
people at each table.  

To project future demand for the six added gambling tables, TJKM considers three standard 
tables each generating demand for 22 parking stalls and three VIP tables, each generating 
demand for 10 parking stalls. The total added demand is 3 x 22 + 3 x 10 = 96 parking spaces.  
When added to the peak demand of 220 stalls, this yields a combined demand of 316 parking 
stalls. It should be emphasized that this is a very conservative number which should be 
exceeded less than one-half percent of the hours of operation.  

The proposed expanded parking facilities will hold a total of 35  vehicles in the existing and new 
parking areas. This leaves a surplus of 3  parking stalls, an excess of 1  percent. 

Site Circulation 
The entrance to the new parking lot is an existing signalized intersection on N. Canyons 
Parkway, approximately midway between Airway Boulevard and Doolan Road.  At the present 
time, essentially all arriving and departing traffic uses Airway Boulevard to access the I-580 
freeway, so the signalized entrance to the new parking lot will be heavily utilized. In addition, the 
two existing site driveways will remain – the existing main entrance on Doolan Road and the 
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existing right in/ right out driveway near the east end of the building. This driveway will be used 
primarily for exiting traffic in the future.  

The cities of Livermore and Dublin and the County of Alameda are planning to connect North 
Canyons Parkway in Livermore with Dublin Boulevard in Dublin.  This roadway is currently being 
designed and should be constructed and open within about five years, pending final financing. 
The signalized access point will be helpful when traffic increases on N. Canyons Parkway. 

For on-site circulation,  VIP entrance to the building is expected to be at a new 
location on the south (freeway) side of the building, supplementing the existing entrance near 
the Doolan Road driveway.  The new VIP entrance is being considered and will be finalized as 
part of any Casino remodel/upgrades. Both entrances would be accessible for patrons and staff 
utilizing both existing and new parking facilities. 

Summarizing:  
The Parkwest Casino 580 facility has a strong history of measuring and recording recent
parking activity in which parking lot counts have been made hourly 24/7 for 245 days.
The peak parking demand at the facility is 220 parked vehicles.  This number was only
exceeded in 24 individual hours during the 245 survey days, or 0.4 percent of the time.
The expanded facility will generate an additional parking demand of 96 parking spaces,
bringing the total demand to 316 parking stalls, under absolute peak conditions.
The combined capacity of the existing and new parking lots is 35  parking stalls, leaving
a surplus of 3  parking stalls during peak conditions.
The expanded facilities will have excellent automobile access to the parking areas and
excellent pedestrian access to the building itself.

Please contact me if there are questions about this material. 

Very truly yours, 

Chris D. Kinzel, P.E. 
Vice President 

Attachment: Proposed site plan 
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