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CHAPTER 1  

Introduction  

Faria Land Investors, LLC proposes to construct the Faria/Southwest Hills Annexation Project 

(Project) on a 607-acre parcel southwest of, and to be annexed into, the City of Pittsburg (City).  

The legal requirement for a water supply assessment (WSA) and the project background are 

discussed below. 

 LEGAL REQUIREMENT FOR A WATER SUPPLY ASSESSMENT 

California Senate Bill 610 (SB 610) was approved by Governor Davis on October 9, 2001, and 

made effective on January 1, 2002. SB 610 amended California state law to improve the link 

between information on water supply availability and certain land use decisions made by cities 

and counties. Specifically, certain sections of the California Water Code were amended to 

require coordination between land use lead agencies, and public water purveyors. The purpose of 

this coordination is to ensure that prudent water supply planning has been conducted, and that 

planned water supplies are adequate to meet existing demands, anticipated demands from 

approved projects and tentative maps, and the demands of proposed projects. 

The amended Water Code sections 10910 through 10915 (inclusive) require land use lead 

agencies to: (1) identify any public water purveyor that may supply water for a proposed 

development project; and (2) request from the identified purveyor a WSA. The purpose of a 

WSA is to demonstrate the sufficiency of the purveyor’s water supplies to satisfy the water 

demands of the project, while still meeting the water purveyor’s existing and planned future uses. 

Water Code sections 10910 through 10915 delineate the specific information that must be 

included in a WSA. 

The purpose of this WSA is to perform the evaluation required by Water Code sections 10910 

through 10915 in connection with the City Project. It is not to reserve water, or to function as a 

“will serve” letter or any other form of commitment to supply water (see Water Code section 

10914). The provision of water service will continue to be undertaken in a manner consistent 

with applicable City policies and procedures and consistent with existing law. 

 BACKGROUND 

A Notice of Preparation of the Project EIR including a project description and initial study was 

prepared in March 2014. As a part of the processing of the applications and the preparation of the 

Project EIR, the Project Applicant commissioned the preparation of a WSA.  

 WATER SUPPLY ASSESSMENT PREPARATION, FORMAT AND ORGANIZATION 

This WSA for the Project has been prepared by West Yost Associates (West Yost), as requested by 

Faria Land Investors, LLC, the developer of the Project. 
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The format of this WSA is intended to follow Water Code sections 10910 through 10915 to 

clearly delineate compliance with the specific requirements for a WSA. The WSA includes the 

following sections: 

 Chapter 1: Introduction 

 Chapter 2: Description of Project 

 Chapter 3: Required Determinations 

 Chapter 4: Description of City of Pittsburg Water Service Area 

 Chapter 5: Description of City of Pittsburg Water Demands 

 Chapter 6: Description of City of Pittsburg Water Supplies 

 Chapter 7: Determination of Water Supply Sufficiency 

 Chapter 8: Water Supply Assessment Approval Process 

Relevant citations of Water Code sections 10910 through 10915 are included throughout this 

WSA in italics to demonstrate compliance with the specific requirements of SB 610.  

 ACRONYMS AND ABBREVIATIONS USED IN THIS WATER SUPPLY ASSESSMENT 

The following acronyms and abbreviations have been used throughout this WSA. 

af acre-feet 

af/ac/yr acre-feet per acre per year 

AFY acre-feet per year 

bgs below ground surface 

CCWD Contra Costa Water District 

CEQA California Environmental Quality Act 

City City of Pittsburg 

DPH California Department of Public Health 

DWR California Department of Water Resources 

EIR Environmental Impact Report 

GMP Groundwater Management Plan 

gpm gallons per minute 

Mgd million gallons per day 

mg/L milligrams per liter 

MSL mean sea level 

NEPA National Environmental Policy Act 

Project Faria/Southwest Hills Annexation Project 

RWQCB Regional Water Quality Control Board 
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SB 610 California State Senate Bill 610 of 2001  

sf square feet 

SOI Sphere of Influence 

TBD To be determined 

TDS Total Dissolved Solids 

USBR United States Bureau of Reclamation 

UWMP Urban Water Management Plan 

WSA Water Supply Assessment 

West Yost West Yost Associates 

WWTP Wastewater Treatment Plant 
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CHAPTER 2  

Description of Project  

A description of the Project, including Project Location and Proposed Land Use is 

provided below. 

 PROJECT LOCATION 

The proposed project site is located in an unincorporated area of Contra Costa County, California 

and consists of one parcel located within the City’s Sphere of Influence and Urban Limit Line. 

The Project is also within the Contra Costa Water District (CCWD) Sphere of Influence, but is 

not within the CCWD water service area. The Project includes annexation into the City limits 

and the CCWD water service area. Water service would be provided by the City, which 

purchases wholesale water supply from CCWD. 

 PROPOSED LAND USE 

The proposed project includes subdividing the approximately 607-acre property into a maximum 

of 1,500 single family units. A Tentative Map for the Project has not yet been developed; 

therefore, this WSA addresses the projected water demand and supply at a programmatic level. 

The Project location is shown in Figure 2-1. 

2.2.1 Residential 

The proposed project will include up to 1,500 single-family lots. 

According to the 2010 Census, the City averages 3.29 persons per household. At that density, the 

Project could provide housing for up to approximately 4,935 people (3.29 persons per 

household x 1,500 total dwelling units = 4,935 people).  
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CHAPTER 3  

Required Determinations  

This Chapter describes some of the required determinations for a Water Supply Assessment. 

 DOES SB 610 APPLY TO THE PROJECT? 

10910 (a) Any city or county that determines that a project, as defined in Section 10912, is subject to the 

California Environmental Quality Act (Division 13 (commencing with Section 21000) of the 

Public Resources Code) under Section 21080 of the Public Resources Code shall comply with this part. 

10912 (a) “Project” means any of the following: 

(1) A proposed residential development of more than 500 dwelling units. 

(2) A proposed shopping center or business establishment employing more than 1,000 persons or 

having more than 500,000 square feet of floor space. 

(3) A proposed commercial office building employing more than 1,000 persons or having more than 

250,000 square feet of floor space. 

(4) A proposed hotel or motel, or both, having more than 500 rooms. 

(5) A proposed industrial, manufacturing, or processing plant, or industrial park planned to house 

more than 1,000 persons, occupying more than 40 acres of land, or having more than 

650,000 square feet of floor area. 

(6) A mixed-use project that includes one or more of the projects specified in this subdivision. 

(7) A project that would demand an amount of water equivalent to, or greater than, the amount of 

water required by a 500-dwelling unit project. 

Based on the following facts, SB 610 does apply to the Project. 

 The City has determined that the Project is subject to the CEQA and that an EIR is 

required. 

 The Project, with up to 1,500 residential dwelling units, meets the definition of a 

“Project” as specified in Water Code section 10912(a) paragraph (1) as defined for 

proposed residential developments. 

Therefore, according to Water Code section 10910(a), a WSA is required for the Project. 

 WHO IS THE IDENTIFIED PUBLIC WATER SYSTEM? 

10910(b) The city or county, at the time that it determines whether an environmental impact report, a 

negative declaration, or a mitigated negative declaration is required for any project subject to the 

California Environmental Quality Act pursuant to Section 21080.1 of the Public Resources Code, shall 

identify any water system that is, or may become as a result of supplying water to the project identified 

pursuant to this subdivision, a public water system, as defined by Section 10912, that may supply water 

for the project 

10912 (c) “Public water system” means a system for the provision of piped water to the public for human 

consumption that has 3,000 or more service connections… 

As shown on Figure 2-1, the Project is currently located outside the existing City limits, but will 

be annexed into the City limits as part of this Project.  
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The City’s water system service area includes all areas within the City limits. As shown in the 

City’s 2010 UWMP, Figure 2-1, the Project parcel is also located within the City’s Service Area. 

The City is the identified public water system for the Project. 

 DOES THE CITY HAVE AN ADOPTED URBAN WATER MANAGEMENT PLAN 
(UWMP) AND DOES THE UWMP INCLUDE THE PROJECTED WATER DEMAND FOR 
THE PROJECT? 

10910(c)(1) The city or county, at the time it makes the determination required under Section 21080.1 of 

the Public Resources Code, shall request each public water system identified pursuant to subdivision (b) 

to determine whether the projected water demand associated with a proposed project was included as 

part of the most recently adopted urban water management plan adopted pursuant to Part 2.6 

(commencing with Section 10610). 

The City’s most recently adopted UWMP (the City’s 2010 UWMP) was adopted by the City 

Council on August 15, 20111. The City’s 2010 UWMP included existing and projected water 

demands for existing and projected future land uses to be developed within the City’s General 

Plan SOI through 2035. The water demand projections in the City’s 2010 UWMP included 

existing City water demands, future water demands for developments within the existing City 

limit, and future water demands for future service areas outside the existing City limit.  

The City’s 2010 UWMP potable water demand projections do not specifically state that potable 

water demands for the Project were included in water demand projections. The water demand 

projections were based on achieving and maintaining the Senate Bill x7-7 per capita water 

demand of 136 gallons per capita per day (gpcd) multiplied by the projected population. The 

population was projected to grow by approximately 1.7 percent per year between 2010 and 2035, 

without regard for the location of the added population. 

Total water use throughout the City service area is projected in the 2010 UWMP to increase 

from 9,335 acre feet per year (AFY) in 2010 to 14,974 AFY in 2035, an increase of 5,639 

AFY. The Project’s projected water demand of 572 AFY (see Chapter 5) is approximately 

10 percent of the City’s projected growth in water demand through 2035. Both water demand 

projections include unaccounted-for water losses. 

The City’s 2010 UWMP also indicated that the total water supply would increase as needed to 

serve growth through the year 2035. Therefore, it not only appears that the Project water 

demands are included in the City’s 2010 UWMP demand projection, but that sufficient water 

supply exists, or will exist, to serve the project. 

 

                                                 

1 City of Pittsburg 2010 Urban Water Management Plan, prepared by RMC Water and Environment, Inc., August 2011. 
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CHAPTER 4  

City of Pittsburg Water Service Area  

 WATER SERVICE AREA 

As indicated in the City’s 2010 UWMP, the City was established along the Suisun Bay/Delta 

shoreline as a 10,000-acre land grant from the government of Mexico in 1839 and grew into a 

settlement. Originally named New York of the Pacific, the name was changed to New York 

Landing during the Gold Rush, and then to Pittsburg in 1911. 

The City is located in the eastern portion of Contra Costa County, about 40 miles northeast of 

San Francisco. Originally a coal shipping port, the City was founded in 1849, and incorporated in 

1903 as a general law city. In the 1940s and early 1950s, the City was a major commercial and 

industrial center for the County and the eastern ports of the greater San Francisco Bay Area. 

Pittsburg experienced rapid population growth during the 1970s and 1980s, evolving into a 

bedroom community for employment centers in west and central Contra Costa County. Today 

the City is part of the second largest industrial center in the County and has a population of 

approximately 65,000. 

The Pittsburg Water Service Area comprises all of the area within the City limits, around 

10,000 gross acres (15.6 square miles). The service area is a subset of the larger Pittsburg 

Planning Area, which comprises a total of 26,960 gross acres (42.1 square miles). Of this area, 

approximately 37 percent lies within the City’s Service Area. The area outside the City of 

Pittsburg’s Service Area is served by Golden State Water Company. The community of Bay 

Point lies in the Sphere of Influence and encompasses 2,300 gross acres. Bay Point, west of 

Pittsburg, and other unincorporated northwest areas constitute approximately 10,900 acres 

(33 percent of the Planning Area). Wetlands and Suisun Bay/Sacramento River environs 

account for 6,760 additional acres. 

 POPULATION 

According to the City’s 2010 UWMP, although the City has shown steady population growth 

over the last 20 years, its future growth will be limited as the availability of open, developable 

land declines. In 1979, the City had 29,100 residents; by 1986 the population had increased to 

41,600 and the City’s 2010 population was 64,967. 

The City’s General Plan projects an average annual population growth rate of 1.7 percent. That 

annual growth rate and the population in 2010 were used to estimate City service area population 

through 2035. Current and projected future population in five-year increments to the year 2035 

are shown in Table 4-1. 

Table 4-1. City of Pittsburg Current and Projected Population(a) 

 2010 2015 2020 2025 2030 2035 

Service area population
(b)

 64,967 70,680 76,896 83,658 91,015 99,019 
(a) From City of Pittsburg 2010 UWMP Table 2-2. 
(b) Department of Finance for 2010 population. 2015-2030 populations estimated assume 1.7 percent annual growth rate 

consistent with City of Pittsburg General Plan. 
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 CLIMATE 

As documented in the City’s 2010 UWMP, Pittsburg has a dry Mediterranean climate with hot 

summers and mild winters. Average summer temperatures range from highs in the upper 90s to 

lows in the 50s (degrees Fahrenheit). Winter temperatures range from the 60s to the low 30s. 

Average precipitation is 13 inches a year, occurring predominantly from November through April. 

The hot, dry season of May through October creates a high demand for landscape water, as seen in 

Table 4-2. 

Table 4-2. Service Area – Climate(a) 

Month 
Average 

Rainfall, inches 
Average 

Temperature, oF 
Standard Monthly 

Average 
Evapotranspiration, ETo January 2.78 45.4 0.95 

February 2.43 50.6 1.75 

March 2.00 54.4 3.48 

April 0.90 58.9 5.37 

May 0.36 65.0 6.88 

June 0.09 71.1 7.79 

July 0.02 74.4 8.29 

August 0.04 73.4 7.24 

September 0.18 70.8 5.33 

October 0.65 63.8 3.63 

November 1.58 53.7 1.76 

December 2.20 46.0 1.01 

Annual Average 13.23 60.7 53.48 
(a) From City of Pittsburg 2010 UWMP Table 3-9. Sources of climate date include: the Antioch Pumping Plant #3 weather 

station (#040232) from 1955-2010, and average evapotranspiration (ETo) data for 1985-2010, for the Brentwood, California 
station (#47) of the California Irrigation Management Information System.  
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CHAPTER 5  

City of Pittsburg Water Demands  

10910(c)(2) If the projected water demand associated with the proposed project was accounted for in the 

most recently adopted urban water management plan, the public water system may incorporate the 

requested information from the urban water management plan in preparing the elements of the 

assessment required to comply with subdivisions (d), (e), (f), and (g). 

As described previously, the water demands for the Project are included in the City’s 

2010 UWMP. Therefore, the descriptions provided below for the City’s water demands have 

been taken, for the most part, from the City’s 2010 UWMP, which was adopted by City Council 

in August 2011. 

 PROJECT PROJECTED WATER DEMAND 

The projected water demand for the Project is based on the City’s standard water demand factors, 

which were presented in the City’s draft Water System Master Plan (AKEL Engineering Group, 

December 2014).  

The City’s draft 2014 Water Master Plan uses a water demand factor of 340 gallons per day per 

dwelling unit (gpd/DU) to project future water demands. With a maximum of 1,500 dwelling 

units, the projected water demand for the Faria Lands development in the Southwest Hills 

Annexation Area is 510,000 gpd, or approximately 572 AFY. 

For purposes of this Water Supply Assessment, a total water demand of 572 AFY will be used. 

 CITY PROJECTED WATER DEMAND 

The City’s 2010 UWMP describes the projected City water demand through 2035, which is 

summarized below. 

Although the City has shown steady population growth over the last 20 years, its future 

growth will be limited as the availability of open, developable land declines. In 1979, the 

City had 29,100 residents; by 1986 the population had increased to 41,600, and the 

City’s 2010 population was 64,967. 

The City’s General Plan projects an average annual population growth rate of 1.7 percent. That 

annual growth rate and the population in 2010 were used to estimate City service area 

population through 2035, were shown in Table 4-1. 

The City’s water use for 2010 was 7,784 AFY, which was a 13 percent reduction from the 2005 

water use of 8,969 AFY. As part of the 2005 UWMP, the City projected that the water use in 

2010 would be 13,669 AFY. The actual 2010 demand was more than 40 percent less than the 

projected 2010 demand. The recent economic downturn was the biggest factor in the decrease 

in water demand. As the economy improves, the water demand is expected to increase. The 

City’s future demand projections assumed a near-term increase of 5 to 6 percent over the next 

three years (2011-2013), then a long-term increase of 1.5 percent annually. This is slightly less 

than the projected annual population increase of 1.7 percent because new growth is expected to 

be more water efficient. 
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Total projected water use between 2005 and 2035 is summarized in Table 5-1. 

Table 5-1. City of Pittsburg Current and Projected Total Water Use(a) 

Water Use 2005 2010 2015 2020 2025 2030 2035 

Total water deliveries(b)(AFY) 8,969 7,784 9,461 10,192 10,980 11,828 12,743 

Sales to Other Water Agencies 0 0 0 0 0 0 0 

Recycled Water – Within the City(c) 125 459 465 465 479 479 498 

Unaccounted-for Water(d) 2,033 1,092 1,327 1,430 1,540 1,659 1,788 

Total (AFY)(e) 11,061 9,335 11,213 12,043 12,952 13,916 14,974 

(a) From City of Pittsburg 2010 UWMP Table 3-9. 
(b) Total water deliveries for 2005 and 2010 are based on City and Delta Diablo Sanitation District metered customer data. 

Estimated total water use for 2015-2035 assumes water use increases more rapidly in 2011-2013 (6%, 6%, 5%) as economy 
recovers in near-term, and then slightly less than population growth in long-term (1.5%) as future growth is expected to be 
more water efficient. 

(c) Additional water uses includes recycled water use within City limits (see 2010 UWMP Table 3-8).  
(d) Projected future system losses are estimated to be approximately 12% of overall water production, based on losses in 2010, 

see 2010 UWMP Table 3-8. 
(e) Values in this table came from the City of Pittsburg UWMP Tables 3-8 and 3-9. Except for 2010, the values in the columns do 

not sum properly, suggesting either a computational error, or water use not documented in those tables. 

 

Although the Project is not specifically called out in the City’s 2010 UWMP, the growth 

projections (an additional 34,000 people from 2010 to 2035) and water demand projections (an 

additional 3,900 AFY from 2010 to 2035) easily accommodate the Project’s potential population 

of 4,935 people and maximum water demand of 572 AFY.  

Additionally, the City of Pittsburg General Plan land use map (updated through December 2011) 

indicates low density residential land use on the Project parcel. 

 DRY YEAR WATER DEMAND 

The City currently has an extensive water conservation program in place, as described in 

Chapter 6 of the City’s 2010 UWMP. The projected future water demand presented in Table 5-2 

includes continued implementation of the City’s existing water conservation program, and is 

based on future normal hydrologic conditions. In single dry or multiple dry years, the projected 

future water demand presented in Table 5-2 is also applicable (does not include any additional 

water conservation beyond that assumed in normal years).  
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CHAPTER 6  

City of Pittsburg Water Supplies  

10910(c)(2) If the projected water demand associated with the proposed project was accounted for in the 

most recently adopted urban water management plan, the public water system may incorporate the 

requested information from the urban water management plan in preparing the elements of the 

assessment required to comply with subdivisions (d), (e), (f) and (g). 

10910(d)(1) The assessment required by this section shall include an identification of any existing water 

supply entitlements, water rights, or water service contracts relevant to the identified water supply for the 

proposed project, and a description of the quantities of water received in prior years by the public water 

system, or the city or county if either is required to comply with this part pursuant to subdivision (b), 

under the existing water supply entitlements, water rights, or water service contracts 

10910(d)(2) An identification of existing water supply entitlements, water rights, or water service contracts 

held by the public water system, or the city or county if either is required to comply with this part pursuant to 

subdivision (b), shall be demonstrated by providing information related to all of the following: 

(A) Written contracts or other proof of entitlement to an identified water supply. 

(B) Copies of a capital outlay program for financing the delivery of a water supply that has been 

adopted by the public water system. 

(C) Federal, state, and local permits for construction of necessary infrastructure associated with 

delivering the water supply. 

(D) Any necessary regulatory approvals that are required in order to be able to convey or deliver the 

water supply. 

10910(e) If no water has been received in prior years by the public water system, or the city or county if 

either is required to comply with this part pursuant to subdivision (b), under the existing water supply 

entitlements, water rights, or water service contracts, the public water system, or the city or county if 

either is required to comply with this part pursuant to subdivision (b), shall also include in its water 

supply assessment pursuant to subdivision (c), an identification of the other public water systems or water 

service contract-holders that receive a water supply or have existing water supply entitlements, water 

rights, or water service contracts, to the same source of water as the public water system, or the city or 

county if either is required to comply with this part pursuant to subdivision (b), has identified as a source 

of water supply within its water supply assessments.  

The Project, if approved by the City, is capable of being served by the City from the City’s 

existing and future portfolio of water supplies. The water supply for the Project will have the 

same water supply reliability and water quality as the water supply available to each of the City’s 

other existing and future water customers. 

The water demands for the Project (together with existing water demands and planned future 

uses) are included in the City’s 2010 UWMP. Therefore, the descriptions provided below for the 

City’s water supplies have been taken, for the most part, from the City’s 2010 UWMP, which 

was adopted in August 2011. 
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 EXISTING POTABLE WATER SUPPLIES 

10910(f) If a water supply for a proposed project includes groundwater, the following additional 

information shall be included in the water supply assessment. 

10910(f)(1) A review of any information contained in the urban water management plan relevant to the 

identified water supply for the proposed project. 

10910(f)(2) A description of any groundwater basin or basins from which the proposed project will be 

supplied. For those basins for which a court or the board has adjudicated the rights to pump 

groundwater, a copy of the order or decree adopted by the court or the board and a description of the 

amount of groundwater the public water system, or the city or county if either is required to comply 

with this part pursuant to subdivision (b), has the legal right to pump under the order or decree. For 

basins that have not been adjudicated, information as to whether the department has identified the 

basin or basins as overdrafted or has projected that the basin will become overdrafted if present 

management conditions continue, in the most current bulletin of the department that characterizes the 

condition of the groundwater basin, and a detailed description by the public water system, or the city 

or county if either is required to comply with this part pursuant to subdivision (b), of the efforts being 

undertaken in the basin or basins to eliminate the long-term overdraft condition. 

10910(f)(3) A detailed description and analysis of the amount and location of groundwater pumped by 

the public water system, or the city or county if either is required to comply with this part pursuant to 

subdivision (b), for the past five years from any groundwater basin from which the proposed project 

will be supplied. The description and analysis shall be based on information that is reasonably 

available, including, but not limited to, historical use records. 

A detailed description and analysis of the amount and location of groundwater that is projected to be 

pumped by the public water system, or the city or county if either is required to comply with this part 

pursuant to subdivision (b), from any basin from which the proposed project will be supplied. The 

description and analysis shall be based on information that is reasonably available, including, but not 

limited to, historical use records. 

10910(f)(4) An analysis of the sufficiency of the groundwater from the basin or basins from which the 

proposed project will be supplied to meet the projected water demand associated with the proposed 

project.  

A water assessment shall not be required to include the information required by this paragraph if the 

public water system determines, as part of the review required by paragraph (1), that the sufficiency of 

groundwater necessary to meet the initial and projected water demand associated with the project was 

addressed in the description and analysis required by paragraph (4) of subdivision (b) of Section 10631. 

The City’s 2010 UWMP describes the available water supplies. The City’s water supplies 

include local groundwater, recycled water, and purchased surface water from CCWD. 

Groundwater is pumped from two wells in the central part of the City. Surface water and 

groundwater are conveyed to the City’s water treatment plant, treated, and then conveyed via the 

City’s potable water distribution system. The City’s current and projected water supplies are 

shown in Table 6-1, which is based on Table 4-1 of the City’s 2010 UWMP. 
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Table 6-1. City of Pittsburg Normal Year Water Supplies – Current and Projected, AFY(a) 

Water Supply Sources 2010 2015 2020 2025 2030 2035 

CCWD Surface Water 7,815 9,248 10,078 10,973 11,937 12,976 

Supplier-produced Groundwater 1,061 1,500 1,500 1,500 1,500 1,500 

Supplier-produced Surface 
Water 

0 0 0 0 0 0 

Transfers In 0 0 0 0 0 0 

Exchanges In 0 0 0 0 0 0 

Recycled Water 459 465 465 479 479 498 

Desalinated Water 0 0 0 0 0 0 

Other 0 0 0 0 0 0 

Total 9,335 11,213 12,043 12,952 13,916 14,974 
(a) Table 4-1 from City of Pittsburg 2010 Urban Water Management Plan. 

 

 SURFACE WATER 

From the City’s 2010 UWMP: The City is within the CCWD service area and purchases 

Central Valley Project (CVP) water pumped from the Sacramento-San Joaquin Delta by 

CCWD, its wholesale supplier. CCWD has a contract with the USBR for 195,000 AFY of CVP 

water. In March 2005, CCWD renewed their water service contract with the USBR for a period 

of 40 years through February 2045. 

The City obtains 85 percent to 95 percent of its water supply from CCWD pursuant to a 

contractual arrangement allowing the City to obtain such quantity of water as is necessary to 

meet its needs, subject to rationing restrictions in the event of drought or other extraordinary 

circumstances. CCWD’s future supply projections indicate adequate availability of surface water 

sources delivered through its contract with the USBR along with other available sources and 

short-term purchases under normal conditions.  

 GROUNDWATER 

The local groundwater basin and City groundwater use are described in the City’s 2010 UWMP 

and summarized below. 

6.3.1 Groundwater Basin 

The City overlies the Pittsburg Plain Groundwater Basin (Groundwater Basin Number 2-4 as 

presented in DWR’s Bulletin 118). This groundwater basin is not adjudicated and currently is not 

under a groundwater management plan, although one is under development. The basin is 

bounded by Suisun Bay on the north, by the Tracy Sub-basin of the San Joaquin Valley 

Groundwater Basin on the east, and by the Clayton Valley Groundwater Basin on the west. The 

southern boundary of the basin extends inland from Suisun Bay by approximately one to 
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three miles. The basin lies within the two major surface drainage basins of Kirker Creek and 

Willow Creek, both of which discharge into Suisun Bay. 

The water-bearing units in the basin are Pleistocene to recent age alluvium deposits. The 

Pleistocene deposits consist of consolidated and unconsolidated sediments characterized by 

expansive clays. The modern alluvial sediments are characterized by soft, water saturated muds, 

peat and loose sands. The maximum thickness of these deposits is 400 feet. The aquifers in the 

basin area are hydrologically connected to the Sacramento River. There are limited data 

regarding the occurrence and movement of groundwater in the basin (DWR Bulletin 118). 

Hydrographs created from DWR well data in the Pittsburg Plain Groundwater Basin indicate that 

groundwater levels have remained fairly stable over the period of record, with the exception of 

static water level declines and subsequent recoveries associated with the 1976-1977, and 1987–

1992 drought periods. DWR has not identified that overdraft conditions will occur if present 

groundwater conditions continue. 

The East County Water Management Association is developing a Pittsburg Plain Groundwater 

Management Program (GWMP) as part of its Integrated Regional Water Management Plan 

update. Funding for this project will come from a Proposition 84 Planning Grant. The GWMP 

will establish a groundwater monitoring network and coordinate data collection, providing a 

framework for basin management to protect the groundwater resources. 

6.3.2 Groundwater Use 

The City has two municipal wells, Rossmoor and Bodega, which together are currently 

producing about 1,500 acre-feet of groundwater per year. In 2010, the City completed the 

Bodega Well Pump Station Project. The Bodega well was installed to replace the Ballpark 

well, which experienced frequent shut downs and performed inconsistently. 

These relatively shallow wells (approximately 200 feet deep) deliver approximately 600 (Rossmoor) 

and 1,200 (Bodega) gallons per minute respectively. The total amount of groundwater pumped from 

the Pittsburg Plain Groundwater Basin in 2010 was 1,061 AFY. Groundwater use was less in 2009 

and 2010 because of the removal of one well (Ballpark) from service in October 2008. The 

replacement well (Bodega) was placed into service in January 2010. 

The projected groundwater use by the City from 2015 to 2035 is anticipated to remain 

approximately 1,500 AFY. 

6.3.3 Future Water Supply Projects 

As described in the City’s 2010 UWMP, future water supply projects for the City are developed 

by CCWD, which provides the majority of water to the City. To evaluate alternative ways of 

meeting future demand in the context of an overall water supply plan, CCWD completed a 

Future Water Supply Study (FWSS), updated most recently in 2002. In the FWSS, future supply 

projects were identified that included:  

 A renewal of CCWD’s water service contract for CVP water (which was completed 

in 2005); 
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 Implementation of an expanded conservation program; and 

 Water transfers to cover supply deficits.  

Table 1, in Appendix E of the City’s 2010 UWMP, presents CCWD’s existing sources of supply 

and their expected availability under various supply conditions over the next 25 years. 

CCWD’s primary water supply project has been the expansion of Los Vaqueros Reservoir. The 

project broke ground in 2011 and was completed in 2012. The project expands the existing Los 

Vaqueros Reservoir capacity from 100,000 acre-feet to 160,000 acre-feet, providing 60,000 acre-

feet of additional storage, water quality benefits, and an estimated 10,000 AFY of 

additional yield. 

Table 6-2. Future Water Supply Projects(a) 

Project Name 
Projected 
Start Date 

Projected 
Completion 

Date 

Potential 
Project 

Constraints 

Normal- 
Year Supply, 

AFY 

Single- Dry 
Year Supply, 

AFY 

Multiple- Dry 
Year First 

Year Supply, 
AFY 

Multiple- Dry 
Year Second 
Year Supply, 

AFY 

Multiple- Dry 
Year Third 

Year Supply, 
AFY 

CCWD 
Expansion of 
Los Vaqueros 
Reservoir 

2011 2012 None 10,000(b) 10,000(b) 10,000(b) 10,000(b) 10,000(b) 

(a) Data from City of Pittsburg 2010 UWMP Table 4-10 
(b) Based on water supply projections provided by CCWD. This reflects additional supply benefit for CCWD’s overall service area, not specifically 

for the City of Pittsburg. 

 

6.3.4 Supplemental Sources 

Recycled water is delivered to the City from Delta Diablo Sanitation District. Recycled water use 

is not proposed for this Project. 

As described in the City’s 2010 UWMP, a seemingly apparent source of water for the City would 

be diversion directly from the Delta via a pump station and pipeline to the Pittsburg Water 

Treatment Plant. As documented in the City’s 2010 UWMP, this option is not considered 

feasible by the Ci ty for several reasons: 

 The City has not established water rights to the San Joaquin/Sacramento Rivers. 

Permits to withdraw water would be required from the State Water Resources Control 

Board as well as other state and federal agencies. Not only would the approval 

process be lengthy, but also there is no guarantee that the permit would be approved. 

 Water taken from the Delta adjacent to the City is highly saline for at least part of the 

year, and could require extensive treatment (reverse osmosis). The City of Antioch, 

upstream of the City of Pittsburg, uses water from the Sacramento River only from 

December to July or August because of water salinity issues. 
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 The cost of the pump station and its associated force main was estimated to be 

$1.6 million in 1985. In 2000, the cost would be approximately $2.7 million (based on 

estimates cited in the City’s 1995 Plan). 

Other possible supplemental sources include a tie-in to another major supplier, such as the East 

Bay Municipal Utility District (EBMUD), or to other local water districts. EBMUD's major 

transmission line passes through the City. CCWD has recently completed an emergency intertie 

with EBMUD. Under the existing water regulations, EBMUD is precluded from providing water 

directly to the City. 

Neighboring communities that provide water service, such as the City of Antioch (Antioch), are 

as dependent upon CCWD as is the City. The fact that Antioch can directly draw water from the 

Delta allows them to augment their CCWD source, but under a reduced supply scenario it would 

be unlikely that Antioch would be able to provide supplemental water to the City. 

6.3.5 Potential Future Desalination 

As described in the City’s 2010 UWMP, desalination involves removing salts and impurities 

from non-potable water (e.g. seawater, brackish surface water or brackish groundwater) using 

treatment technologies such as reverse osmosis membranes or distillation methods. After 

treatment, the water is suitable for drinking water purposes. 

Potential opportunities for desalination supply in east Contra Costa County are being explored on a 

regional level through the East County Water Management Association, of which the City is an 

active participant. To date, the cost of implementing desalination supply, including brine disposal, 

has not been cost-effective compared with other available sources. As advancements in technology 

make desalination a more cost-effective option in coming years, the East County water agencies, 

including the City, will consider desalination projects as potential supply sources. 

6.3.6 Summary of Existing and Additional Water Supplies 

As described above, CCWD, local groundwater, and recycled water will remain the City’s major 

water supply components. A discussion of the future anticipated availability of these existing and 

additional water supplies during dry years is provided in the next section. 

 DRY YEAR WATER SUPPLY AVAILABILITY AND RELIABILITY 

Water Code section 10910 (c)(4) requires that a WSA include a discussion with regard to 

“whether total projected water supplies, determined to be available by the city or county for the 

project during normal, single dry, and multiple dry water years during a 20-year projection, will 

meet the projected water demand associated with the proposed project, in addition to existing 

and planned future uses, including agricultural and manufacturing uses.” Accordingly, this 

WSA addresses these three hydrologic conditions through the year 2035.  

A description of the City’s surface water and groundwater supply reliability is presented in 

Chapter 5 of the City’s UWMP and is summarized below. 
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6.4.1 Surface Water Reliability 

In conformance with California Water Code Division 5, Part 2.6, Section 10635, CCWD 

prepared an assessment of its water supply reliability. This analysis was provided to all 

wholesale municipal customers of CCWD for use in the preparation of their Urban Water 

Management Plans and Water Supply Assessments. 

The water supply reliability goal adopted by CCWD’s Board of Directors is to meet at least 

85 percent of demand during drought conditions and 100 percent of demand in normal years. The 

remaining 15 percent would be met by a combination of short-term water purchases and a 

voluntary short-term conservation program. 

The projected water supplies from CCWD are not anticipated to incur supply deficits in normal 

years due to CCWD’s long-term conservation program, existing CVP contract supply, and 

long-term water transfer agreement with East Contra Costa Irrigation District. CCWD’s currently 

available and planned supplies are sufficient to meet their reliability goals and estimated water 

demands during normal, single dry and the first two years of a multi-year drought. In later years, 

several types of drought conditions may result in supply shortfalls. Supply reliability tables 

provided by CCWD are included in Appendix E of the City’s 2010 UWMP. The maximum 

amount of short-term conservation expected to be required by CCWD is 15 percent of supply. 

6.4.2 Groundwater Reliability 

The Bodega well came online in 2010 to replace the Ballpark well, which was frequently shut 

down for repairs and poor water quality. The City’s groundwater supply has proven to be very 

consistent through variable climatic conditions. There has been no change in the groundwater level 

reported by DWR in this area as a result of the City’s use of the groundwater table. The City has 

implemented groundwater monitoring to enable evaluation of groundwater level trends over time 

to ensure that overdraft conditions (potentially resulting in seawater intrusion) do not occur. 



(THIS PAGE LEFT BLANK INTENTIONALLY) 

 

 

 

 

 

 

 



 

 

 7-1 City of Pittsburg 

March 2015  Water Supply Assessment for 
n\c\623-00-14-01\wp\WSA\011615_1WSA  Faria/Southwest Hills Annexation EIR 

CHAPTER 7  

Determination of Water Supply Sufficiency  

10910(c)(4) If the city or county is required to comply with this part pursuant to subdivision (b), the water 

supply assessment for the project shall include a discussion with regard to whether the total projected 

water supplies, determined to be available by the city or county for the project during normal, single dry, 

and multiple dry water years during a 20-year projection, will meet the projected water demand 

associated with the proposed project, in addition to existing and planned future uses, including 

agricultural and manufacturing uses. 

10911 (a) If, as a result of its assessment, the public water system concludes that its water supplies are, 

or well be, insufficient, the public water system shall provide to the city or county its plans for acquiring 

additional water supplies, setting forth the measures that are being undertaken to acquire and develop 

those water supplies. If the city or county, if either is required to comply with this part pursuant to 

subdivision (b), concludes as a result of its assessment, that water supplies are, or will be, insufficient, the 

city or county shall include in its water supply assessment its plans for acquiring additional water 

supplies, setting forth the measures that are being undertaken to acquire and develop those water 

supplies. Those plans may include, but are not limited to, information concerning all of the following: 

(1) The estimated total costs, and the proposed method of financing the costs, associated with 

acquiring the additional water supplies. 

(2) All federal, state, and local permits, approvals, or entitlements that are anticipated to be required 

in order to acquire and develop the additional water supplies. 

(3) Based on the consideration set forth in paragraphs (1) and (2), the estimated timeframes within 

which the public water system, or the city or county if either is required to comply with this part 

pursuant to subdivision (b), expects to able to acquire additional water supplies. 

 FINDINGS 

Based on the analysis described above, this WSA demonstrates that the City’s existing and 

additional potable water supplies are sufficient to meet the City’s existing and projected future 

potable water demands, including those future water demands associated with the Project, to the 

year 2035 under all hydrologic conditions as described below.  

As described in the City’s 2010 UWMP, the City continues to examine supply enhancement 

options, including additional water recycling, conjunctive use, water transfers, and additional 

imported water supplies through its participation in the East County Water Management 

Association and collaboration with CCWD. 

A comparison of the City’s projected water supplies and demands is shown in Table 7-1 for 

Normal, Single Dry, and Multiple Dry Years. Table 7-1 is based on Table 5-1 from the City’s 

2010 UWMP. The surface water supply and demand projections are based on CCWD’s projected 

drought supply conditions as described in Table 1 of Appendix E to the City’s 2010 UWMP. The 

supply balance in Table 7-1 indicates that, in average precipitation years, the City will have 

sufficient water to meet its customers’ needs through 2035. 

As shown in Table 7-1 and as discussed above, although the Project is not specifically called out 

in the City’s 2010 UWMP, the City’s growth projections (an additional 34,000 people from 2010 

to 2035) and water demand projections (an additional 3,900 AFY from 2010 to 2035) easily 

accommodate the Project’s potential population of 4,935 people and maximum water demand of 

572 AFY.  
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Table 7-1. City of Pittsburg Water Supply and Demand Comparison(a) 

 2015 2020 2025 2030 2035 

Supply and Demand Comparison – Normal Year 

Supply Totals (see also Table 6-1), AFY 11,213 12,043 12,952 13,916 14,974 

Demand Totals (see also Table 5-1), AFY 11,213 12,043 12,952 13,916 14,974 

Difference, AFY 0 0 0 0 0 

Difference as % of Supply 0.0% 0.0% 0.0% 0.0% 0.0% 

Difference as % of Demand 0.0% 0.0% 0.0% 0.0% 0.0% 

Supply and Demand Comparison – Single Dry Year 

Supply Totals(b), AFY 11,213 12,043 12,842 13,439 14,325 

Demand Totals, AFY 11,213 12,043 12,952 13,916 14,974 

Difference, AFY 0 0 (110) (477) (649) 

Difference as % of Supply 0.0% 0.0% -0.9% -3.6% -4.5% 

Difference as % of Demand 0.0% 0.0% -0.8% -3.4% -4.3% 

Supply and Demand Comparison – Multiple Dry-Year Events 

Multiple-Dry Year 
First Year Supply 

Supply Totals(c), AFY 11,213 12,043 12,952 13,916 14,974 

Demand Totals, AFY 11,213 12,043 12,952 13,916 14,974 

Difference, AFY 0 0 0 0 0 

Difference as % of Supply 0.0% 0.0% 0.0% 0.0% 0.0% 

Difference as % of Demand 0.0% 0.0% 0.0% 0.0% 0.0% 

Multiple-Dry Year 
Second Year 

Supply 

Supply Totals(c), AFY 11,213 12,043 12,842 13,439 14,325 

Demand Totals, AFY 11,213 12,043 12,952 13,916 14,974 

Difference, AFY 0 0 (110) (477) (649) 

Difference as % of Supply 0.0% 0.0% -0.9% -3.6% -4.5% 

Difference as % of Demand 0.0% 0.0% -0.8% -3.4% -4.3% 

Multiple-Dry Year 
Third Year Supply 

Supply Totals(c), AFY 10,473 11,237 11,635 12,126 13,027 

Demand Totals, AFY 11,213 12,043 12,952 13,916 14,974 

Difference, AFY (740) (806) (1,317) (1,791) (1,946) 

Difference as % of Supply -7.1% -7.2% -11.3% -14.8% -14.9% 

Difference as % of Demand -6.6% -6.7% -10.2% -12.9% -13.0% 

(a) From City’s 2010 UWMP Table 5-1. 
(b) CCWD anticipates the following supply shortfalls in a single-year drought: 2015,(0%), 2020 (0%), 2025 (1%), 
 2030 (4%), 2035 (5%). 
(c) CCWD anticipates the following supply shortfalls in a three-year drought scenario: 2015 (0%, 0%, 8%), 2020 
 (0%, 0%,8%), 2025 (0%,1%,12%), 2030 (0%,4%,15%), 2035 (0%,5%,15%). 
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CHAPTER 8  

Water Supply Assessment Approval Process  

10910 (g)(1) Subject to paragraph (2), the governing body of each public water system shall submit the 

assessment to the city or county not later than 90 days from the date on which the request was received. 

The governing body of each public water system, or the city or county if either is required to comply with 

this act pursuant to subdivision (b), shall approve the assessment prepared pursuant to this section at a 

regular or special meeting. 

10911 (b) The city or county shall include the water supply assessment provided pursuant to 

Section 10910, and any information provided pursuant to subdivision (a), in any environmental document 

prepared for the project pursuant to Division 13 (commencing with Section 21000) of the Public 

Resources Code. 

The Pittsburg City Council must approve this WSA at a regular or special meeting. Furthermore, 

the City must include this WSA in the Draft EIR being prepared for the Project. 

The Project, with its up to 1,500 proposed residential dwelling units, is also subject to the 

requirements of SB 221 (Government Code section 66473.7). SB 221 applies to residential 

development projects of more than 500 dwelling units and requires that the water supplier (the 

City) provide a written verification that the water supply for the project is sufficient. Such a written 

verification must be provided before a final subdivision map for the Project may be approved.  
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WARNING!

The electronic data files ("Files") furnished by Kimley-Horn and Associates, Inc. to the intended receiver of the Files ("Receiving
Party") are provided only for the convenience of Receiving Party and only for its sole use.

In the case of any defects in the Files or any discrepancies between the electronic Files and the hardcopy of the Files prepared by
Kimley-Horn, the hardcopy shall govern. Only printed copies of documents conveyed by Kimley-Horn may be relied upon.  Any
use of the information obtained or derived from these electronic files will be at the Receiving Party's sole risk.  Because data stored
in electronic media format can deteriorate or be modified inadvertently or otherwise without authorization of the data's creator, the
Receiving Party agrees that it has 60 days to perform acceptance tests, after which it shall be deemed to have accepted the data
transferred.  Receiving Party accepts the Files on an "as is" basis with all faults.  There are no express warranties made by Kimley-
Horn with respect to the Files, and any implied warranties are excluded.
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1. INTRODUCTION

Kimley-Horn and Associates, Inc. was retained by the City of Pittsburg to prepare a traffic study for the
proposed Faria Annexation in Pittsburg, CA.  Kimley-Horn worked on the traffic study for the original project
in 2013.  Since then, a new Notice of Preparation (NOP) has been released and Kimley-Horn is updating
the traffic study.  This updated traffic study entails new existing traffic counts and volumes, as well as
following updated local guidelines.

The project has not changed significantly since 2013.  It is still proposed that approximately 600 acres be
annexed into the City of Pittsburg.  The project proposes 1,500 single family residential units and the area
would have road connections to Bailey Road, San Marcos Boulevard, and a future access to W. Leland
Road via Santa Teresa Drive.  The proposed project is adjacent to the Concord Naval Weapons Station
property to the northeast.

Figure 1 illustrates the location of the project site in relation to the City of Pittsburg.

This traffic study was prepared based on discussions with, and criteria set forth by, the City of Pittsburg
(City), the City of Concord, and Contra Costa Transportation Authority (CCTA).  This study addresses the
traffic and transportation effects of the proposed development to assist the project applicant and the City in
project planning and determining conditions of approval for the project.

 STUDY METHODOLOGY

DEVELOPMENT CONDITIONS

The updated Faria Annexation traffic study was based on the following development conditions:

· Existing Conditions – Based on current traffic counts in 2017 and existing roadway geometry and
traffic control.

· Existing Plus Project Conditions – Based on current traffic counts and existing roadway geometry
and traffic control, plus the traffic generated by the Faria Annexation residential development.

· Interim Baseline (2035) Conditions – Based on future year traffic forecasts from the Contra Costa
Transportation Authority (CCTA) 2030 model.  Future year corresponds with the approximate
buildout of the City’s General Plan.  Includes road projects anticipated to be in place under the
long-term condition.

· Interim Baseline (2035) Plus Project Conditions – Based on CCTA traffic forecasts and traffic
generated by the Faria Annexation residential development.  Future year corresponds with the
approximate buildout of the City’s General Plan.  Includes road projects anticipated to be in place
under the long-term condition.

FUNDING PROGRAMS

The City of Pittsburg has a local transportation mitigation fee (LTMF) for development projects within the
City of Pittsburg.  The fee was designed to aid in funding for capital improvement projects within the City
limits, such as the extension of West Leland Road, and/or the widening of Avila Road, and Willow Pass
Road.  The fee can also be used for implementing signal interconnect on local roadways and installing
traffic signals and other intersection improvements.  The 2009 LTMF schedule states that for a single-family
residential land use the LTMF fee is $7,123 with City administrative costs per dwelling unit.  The City of
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Concord has a similar program, the traffic mitigation fee (TMF) program that collects fees from developers
to aid in the funding of capital improvement projects.

The East Contra Costa Regional Fee & Financing Authority (ECCRFFA) establishes a funding source for
capital improvements projects in Eastern Contra Costa County.  The fee was designed to pool monies for
regional transportation improvements, such as the W. Leland Road extension, the SR-4 bypass, and the
widening of State Route 4 (SR-4) through Pittsburg and Antioch.  The 2017 ECCRFFA fee schedule states
that for a single-family residential land use the Regional Transportation Development Impact Mitigation
(RTDIM) fee is $21,395 per dwelling unit, with a temporary fee credit in 2017 of 15% or $3,209.

OPERATING CONDITIONS AND CRITERIA

Intersection Levels of Service

Analysis of project effects at intersections is based on the concept of Level of Service (LOS).  The LOS of
an intersection is a qualitative measure used to describe operational conditions.  LOS ranges from A (best),
which represents minimal delay, to F (worst), which represents heavy delay and a facility that is operating
at or near its functional capacity.  Levels of Service for this study were determined using methods defined
in the CCTALOS module for signalized intersections and in the Highway Capacity Manual, 2000 (HCM) for
unsignalized intersections.  Both methodologies were analyzed within Traffix analysis software. Table 1
relates the operational characteristics associated with each LOS category for signalized and unsignalized
intersections.

Table 1 – Intersection Level of Service Definitions

Level of
Service

Description

Signalized
(Avg. control

delay per vehicle
sec/veh.)

Unsignalized
(Avg. control

delay per vehicle
sec/veh.)

A
Free flow with no delays.  Users are virtually unaffected by

others in the traffic stream
[ 10 [ 10

B
Stable traffic.  Traffic flows smoothly with few delays. $ 10 – 20 $ 10 – 15

C Stable flow but the operation of individual users becomes

affected by other vehicles.  Modest delays.
$ 20 – 35 $ 15 – 25

D
Approaching unstable flow.  Operation of individual users

becomes significantly affected by other vehicles.  Delays

may be more than one cycle during peak hours.

$ 35 – 55 $ 25 – 35

E Unstable flow with operating conditions at or near the

capacity level.  Long delays and vehicle queuing.
$ 55 – 80 $ 35 – 50

F

Forced or breakdown flow that causes reduced capacity.

Stop and go traffic conditions.  Excessive long delays and

vehicle queuing.

$ 80 $ 50

Sources: Contra Costa Transportation Authority Technical Procedures 2006 and Transportation Research Board,

Highway Capacity Manual 2010, National Research Council, 2010
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The LOS standards for each intersection are dependent on the type of roadway, as specified in the City of
Pittsburg General Plan.  For intersections in the City of Pittsburg:

· Major arterials are to operate at LOS D or better
· Intersections on Bailey Road between W. Leland Road and State Route 4 are to operate at LOS E

or better
· Unsignalized intersections to operate at LOS E or better

For roadways in the City of Concord, the intersections and roadway segments are to operate at LOS D or
better, as specified in the City of Concord General Plan 1.  However, in the Downtown area (as generally
defined by Port Chicago Highway to the east, Mt. Diablo High School to the north, Cowell Road to the south,
and Market Street to the west) LOS E is acceptable.

Freeway and Ramp Levels of Service

Freeway segments and ramps in the study area were analyzed using HCM 2010 methodology per the
Caltrans Guide to the Preparation of Traffic Impact Studies.  The LOS for freeway segments is determined
by density for each segment. Table 2 relates the operational characteristics associated with each LOS
category for freeway segments and ramps.

Table 2 - Freeway and Ramp Level of Service Definitions

Level of
Service

Description
Freeway Segments –

Density (pc/mi/ln)
Freeway Ramps –
Density (pc/mi/ln)

A
Free flow with no delays.  Users are virtually

unaffected by others in the traffic stream
[ 11 [ 10

B Stable traffic.  Traffic flows smoothly with few

delays.
11 – 18 10 – 20

C
Stable flow but the operation of individual users

becomes affected by other vehicles.  Modest

delays.

18 – 26 20 – 28

D

Approaching unstable flow.  Operation of

individual users becomes significantly affected by

other vehicles.  Delays may be more than one

cycle during peak hours.

26 – 35 28 – 35

E
Unstable flow with operating conditions at or near

the capacity level.  Long delays and vehicle

queuing.

35 – 45 > 35

F

Forced or breakdown flow that causes reduced

capacity.  Stop and go traffic conditions.

Excessive long delays and vehicle queuing.

$ 45
Demand exceeds

capacity

Sources:  Contra Costa Transportation Authority Technical Procedures 2013 and Transportation Research Board,

Highway Capacity Manual 2010, National Research Council, 2010

1 Concord 2030 General Plan, City of Concord, 2011.
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Based on the Draft 2017 Update of the Contra Costa Congestion Management Program by CCTA, the
following shows the LOS standards for freeway segments:

· EB and WB SR-4 (I-680 to SR-242) – LOS E
· EB and WB SR-4 (SR-242 to Loveridge Road) – LOS F
· NB SR-242 (I-680 to SR-4) – LOS E
· SB SR-242 (I-680 to SR-4) – LOS F

Multimodal Traffic Service Objectives

The Contra Costa Transportation Authority (CCTA) and its subsequent Regional Transportation Planning
Committees have also set various standards on specific roadways, called Multi-Modal Transportation
Service Objectives (MTSO’s).  These MTSO’s are specific to each region and regulate the routes of regional
significance.  The study area incorporates facilities in the Central and East County.

For the East County, as outlined in the East County Action Plan for Routes of Regional Significance, Table
3 summarizes the MTSO’s evaluated.  It should be noted that the MTSO’s have changed.  Roadway
segment LOS and delay index are no longer required within the study area.  The roadway segment LOS
analysis only applies to rural roads since they are not governed by intersection delay.  However, within the
study area, there are no rural roadways as identified by the East County Action Plan.

Table 3 - East County MTSO's

MTSO Corridors Applied To MTSO Criteria

Delay Index

(DI)
State Route 4

DI should not exceed 2.5 in the AM and

PM peak hours.

HOV Lane

Usage
State Route 4

HOV lane utilization should exceed 600

veh per lane in the peak direction in the

peak hour.

Signalized

Intersection

LOS

Study Intersections

LOS should not exceed LOS D, except

on Bailey Road where LOS E is

acceptable.

Roadway

Segment LOS

None within study area

(there are no rural roads)
LOS should not exceed LOS D.
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For the Central County, as outlined in the Central County Action Plan for Routes of Regional Significance,
Table 4 summarizes the MTSO’s evaluated.

Table 4 - Central County MTSO's

MTSO Corridors Applied To MTSO Criteria

Delay Index (DI)
State Route 242

DI should not exceed 3.0 in the AM and

PM peak hours

State Route 4
DI should not exceed 5.0 in the AM and

PM peak hours

Roadway Average

Speed

Bailey Road None

Clayton Road Speed > 15 mph

Treat Boulevard None

Ygnacio Valley Road/Kirker Pass Road None

Roadway Average

Stopped Delay

Bailey Road and Concord Boulevard 3 signal cycles to clear

Bailey Road and Clayton Road 3 signal cycles to clear

Clayton Road and Ygnacio Valley Road/Kirker

Pass Road
3 signal cycles to clear

Clayton Road and Treat Boulevard/Denkinger

Road
3 signal cycles to clear

Treat Boulevard and Cowell Road 5 signal cycles to clear

Treat Boulevard and Oak Grove Road 5 signal cycles to clear

Roadway LOS

Bailey Road None

Clayton Road None

Treat Boulevard None

Ygnacio Valley Road/Kirker Pass Road None

Roadway v/c

Ratio

Bailey Road None

Clayton Road None

Treat Boulevard v/c <1.5

Ygnacio Valley Road/Kirker Pass Road v/c <1.5
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Project Impacts

Project impacts are determined by comparing conditions with the proposed project to those without the
proposed project.  Significant impacts are created when traffic from the proposed project causes the LOS
to fall below a specific threshold.

For study intersections, a significant impact occurs:

· If the intersection operates at an acceptable LOS without the project and degrades to an
unacceptable LOS with the project.

· If the intersection operates at an unacceptable LOS without the project and experiences an
increase in delay, and the project contributes more than one percent of the volume to the
intersection.

For freeway segments and ramps, a significant impact occurs:

· If the freeway segment or ramp operates at an acceptable LOS without the project and degrades
to an unacceptable LOS with the project.

· If the freeway segment or ramp operates at an unacceptable LOS without the project and
experiences an increase in density, and the project contributes more than one percent of the
volume to the freeway segment or ramp.

For the traffic service objectives, a significant impact occurs:

· If the delay index operates at an acceptable delay index without the project and degrades to an
unacceptable delay index with the project.

· If the delay index operates at an unacceptable delay index without the project and experiences an
increase in delay index.

· If the roadway segment operates at an acceptable v/c without the project and degrades to an
unacceptable v/c with the project.

· If the roadway segment operates at an unacceptable v/c without the project and experiences an
increase in v/c.

· If the persons in vehicles in the HOV lane exceeds the established criteria without the project and
is reduced to less than the established criteria with the project.

· If the roadway segment operates at an acceptable average speed without the project and degrades
to an unacceptable average speed with the project.

· If the roadway segment operates at an unacceptable average speed without the project and
experiences a decrease in average speed.

· If the intersection meets the acceptable number of signal cycles to clear without the project and
increases the number of signal cycles to clear with the project.

· If the intersection meets the number of signal cycles to clear without the project and experiences
an increase in the number of signal cycles to clear.

Mitigation may be required when traffic from the project causes a significant impact.
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STUDY INTERSECTIONS INCLUDED IN ANALYSIS

The proposed project would generate new vehicular trips that would increase traffic volumes on the nearby
street network.  To assess changes in traffic conditions associated with the project, the following
intersections, illustrated in Figure 1, were selected for evaluation in this traffic study:

1. Avila Road/Willow Pass Road
2. EB SR-4 Ramps/Willow Pass Road
3. WB SR-4 Ramps/Willow Pass Road
4. Rio Verde Circle/San Marco Boulevard
5. Santa Teresa Drive/San Marco Boulevard
6. W. Leland Road/San Marco Boulevard
7. EB SR-4 Ramps/San Marco Boulevard
8. WB SR-4 Ramp/San Marco Boulevard
9. Willow Pass Road/Port Chicago Highway
10. Willow Pass Road/Bailey Road
11. Willow Pass Road/Loftus Road
12. EB Willow Pass Road/Range Road
13. WB Willow Pass Road/Range Road
14. Willow Pass Road/Railroad Avenue
15. W. Leland Road/Alves Ranch Road
16. W. Leland Road/Woodhill Drive
17. W. Leland Road/Southwood Drive
18. W. Leland Road/Bailey Road
19. Maylard Street/Bailey Road
20. EB SR-4 Ramps/Bailey Road
21. WB SR-4 Ramp/Bailey Road
22. Canal Road/Bailey Road
23. W. Leland Road/Chestnut Drive
24. W. Leland Road/Jacqueline Drive
25. W. Leland Road/Montevideo Drive
26. W. Leland Road/Range Road
27. W. Leland Road/Dover Way
28. W. Leland Road/Burton Avenue
29. W. Leland Road/Crestview Drive
30. W. Leland Road/Railroad Avenue
31. EB SR-4 Ramps/Railroad Avenue
32. WB SR-4 Ramp/Railroad Avenue
33. Willow Pass Road/Olivera Road
34. Concord Boulevard/Farm Bureau Road
35. Concord Boulevard/Bailey Road
36. Bailey Road/Myrtle Drive
37. Clayton Road/Babel Lane
38. Clayton Road/Farm Bureau Road
39. Clayton Road/Treat Boulevard
40. Clayton Road/Bailey Road
41. Cowell Road/Treat Boulevard
42. W. Leland Road/Santa Teresa Drive (future intersection)
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43. Bailey Road/Project Entrance (future intersection with project)
44. Treat Boulevard/Oak Grove Road (new intersection)
45. Willow Pass Road/Diamond Boulevard (new intersection)
46. Willow Pass Road/Market Street (new intersection)
47. Willow Pass Road/Galindo Street (new intersection)
48. Concord Boulevard/Port Chicago Highway (new intersection)
49. Kirker Pass Road/Oakhurst Drive/Concord Boulevard (new intersection)
50. Ygnacio Valley Road/Clayton Road (new intersection)
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2. EXISTING CONDITIONS

EXISTING SITE USES

The Faria Annexation residential development is proposed to be built on 600 acres of vacant land to the
northeast of the Concord Naval Weapons Station property.

EXISTING USES IN VICINITY OF SITE

The proposed project site is surrounded by residential homes to the northeast and the Concord Naval
Weapons Station to the southeast.  To the northwest is SR-4 and to the southeast is vacant land.

EXISTING ROADWAY NETWORK

Below is a description of the principal roadways included in this study.

SR 4

State Route 4 is an east-west freeway in Contra Costa County.  SR-4 connects I-80 in the west to the SR-
4 Bypass in the east.  SR-4 provides access to multiple freeways within the Bay Area including I-80, I-680,
SR-242, and SR-160.  Within the study area, SR-4 is two lanes in each direction between I-680 and SR-
242, and three to five lanes in each direction between SR-242 and Railroad Avenue.  There also exists an
HOV lane in the peak direction only during the peak hour (i.e. 5-9 AM in the westbound direction and 3-7
PM in the eastbound direction) from west of Port Chicago Highway to the eastern study limit near Railroad
Avenue.  Ramp metering was active during the peak hours in the peak directions for on-ramps on this study
corridor.  The speed limit on SR-4 is 65 mph.

ALVES RANCH ROAD

Alves Ranch Road is a two-lane local street with turn lanes serving residential areas south of W. Leland
Road.  The posted speed limit is 25 mph.  It should be noted that Alves Ranch Road does not currently
extend north of W. Leland Road, but is expected to in the future.

AVILA ROAD

Avila Road is a two-lane collector roadway with no medians or turn lanes serving industrial areas.  Avila
Road provides access to Willow Pass Road.  It is also a parallel arterial to SR-4. The posted speed limit is
40 mph.  It should be noted that in the future, Avila Road will be realigned and extended to connect to West
Leland Road.

BABEL LANE

Babel Lane is a two-lane roadway serving residential areas south of Clayton Road.  The posted speed limit
is 35 mph.

BAILEY ROAD

Bailey Road is a two- to four-lane major arterial roadway within the City of Pittsburg.  It has turn lanes and
a raised median providing access to residential and commercial land uses. It also serves the Pittsburg-Bay
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Point BART station. Further south in Concord, Bailey Road is a two-lane roadway between Clayton Road
and Myrtle Drive.  Bailey Road runs north-south within the project study area in Pittsburg from Willow Pass
Road in the north to W. Leland Road in the south.  Bailey Road runs northeast-southwest within the project
study area in Concord from Myrtle Drive in the north to Clayton Road in the south.  The posted speed limit
is 30-35 mph along Bailey Road within the study area.  It should be noted that Bailey Road would provide
access to the proposed project. This access is at the southern portion of the project site.

BURTON AVENUE

Burton Avenue is a two-lane local street serving residential areas north and south of W. Leland Road. It
also provides access to Los Medanos Elementary School west of Burton Avenue. The posted speed limit
is 25 mph.

CANAL ROAD

Canal Road is a two-lane roadway serving commercial areas and a church. To the west of Bailey Road,
Canal Road turns into Alves Lane and to the east of Bailey Road, Canal Road turns into Shooner Way.
The posted speed limit is 35 mph.

CHESNUT DRIVE

Chestnut Drive is a two-lane local street serving residential areas north and south of W. Leland Road.  The
posted speed limit is 25 mph.

CLAYTON ROAD

Clayton Road is a six-lane roadway with turn lanes and a raised median serving residential and commercial
areas.  To the west of Babel Lane, Clayton Road becomes two lanes in each direction with a two-way left
turn lane (TWLTL).  Clayton Road provides access to downtown Concord in the west and Ygnacio Valley
Road in the east.  The posted speed limit is 40 mph within the study area.

CRESTVIEW DRIVE

Crestview Drive is a roadway with one lane in each direction and a TWLTL.  At segments where there is
not a TWLTL, there are turn lanes.  Crestview Drive serves residential areas north and south of W. Leland
Road.  The posted speed limit is 30 mph.

CONCORD BOULEVARD

Concord Boulevard is a two-lane roadway with turn lanes near Farm Bureau Road and a four-lane roadway
with turn lanes near Bailey Road.  Concord Boulevard provides access to residential land uses, Concord
High School, and El Dorado Middle School between Farm Bureau Road and Bailey Road.  To the west,
Concord Boulevard provides access to downtown Concord.  The posted speed limit is 35 mph along
Concord Boulevard near Farm Bureau Road and Bailey Road.

COWELL ROAD

Cowell Road is a four-lane roadway south of Treat Boulevard and a two-lane roadway north of Treat
Boulevard near the study area.  Cowell Road provides access to downtown Concord to the west and
Ygnacio Valley Road to the east.  The posted speed limit is 35 mph near the study area.



Transportation Impact Study │ Pittsburg Faria Annexation
November 2017  │  Final 11

DIAMOND BOULEVARD

Diamond Boulevard is a five-lane roadway with turn lanes and a raised median. Diamond Boulevard serves
commercial uses to the north and south of Willow Pass Road.

DOVER WAY

Dover Way is a two-lane local street serving residential areas north and south of W. Leland Road.  The
posted speed limit is 25 mph.

EVORA ROAD

Evora Road is a three-lane roadway with a two-way left-turn lane within the study area.  Evora Road
provides access to residential land uses north of SR-4 and west of Willow Pass Road.  Evora Road also
serves as a parallel roadway to SR-4 for commuters avoiding congestion on SR-4.  The posted speed limit
is 45 mph near the study area.

FARM BUREAU ROAD

Farm Bureau Road is a two-lane roadway serving residential areas within the study area.  Farm Bureau
Road becomes Olivera Road north of Willow Pass Road.  The posted speed limit is 30 mph.

GALINDO STREET

Galindo is a six-lane roadway serving residential areas within the study area.  It has turn lanes throughout
and a raised median south of Oak Street. Galindo becomes Concord Avenue north of Salvio Street and
becomes Monument Boulevard south of Cowell Road. The posted speed limit is 30-35 mph.

JACQUELINE DRIVE

Jacqueline Drive is a two-lane local street serving residential areas north and south of W. Leland Road.
The posted speed limit is 25 mph.

KIRKER PASS ROAD

Kirker Pass Road is a six-lane roadway with turn lanes and a raised median serving residential and
commercial uses from Clayton Road to Clearbrook Drive. It is a four-lane roadway without turn lanes or a
median north of Clearbrook Drive. Kirker Pass Road turns into Ygnacio Valley Road south of Clayton Road,
and to into Railroad Avenue north of Buchanan Road.  The posted speed limit is 45-55 mph.

WEST LELAND DRIVE

W. Leland Road is a four-lane major arterial roadway with turn lanes and a raised median from San Marco
Boulevard to Woodhill Drive.  East of Woodhill Drive, W. Leland Road is a four-lane major arterial roadway
with turn lanes and no raised median between Woodhill Drive and Railroad Avenue.  W. Leland Road runs
east-west within the study area and provides access to residential land uses.  W. Leland Road is parallel
to SR-4 on the south side and can provide an alternate route for commuters when SR-4 is congested.  The
posted speed limit is 35-45 mph on W. Leland Road within the study area.
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LOFTUS ROAD

Loftus Road is a two-lane local street serving residential areas south of Willow Pass Road.  The posted
speed limit is 25 mph.

MARKET STREET

Market Street is a four-lane roadway with a TWLTL north of Willow Pass Road. South of Willow Pass Road,
Market Street is a two-lane roadway and turns into Meadow Lane. Market Street runs parallel to SR-242
within the study area and provides access to commercial uses. The posted speed limit is 35 mph.

MAYLARD STREET

Maylard Street is a two-lane local street off of Bailey Road.  The Oak Hills Center is on the west side of the
intersection of Maylard Street and Bailey Road.  The posted speed limit is 25 mph.

MONTEVIDEO DRIVE

Montevideo Drive is a two-lane local street serving residential areas north and south of W. Leland Road.
The posted speed limit is 25 mph.

MYRTLE DRIVE

Myrtle Drive is a two-lane roadway serving residential areas between Bailey Road and Kirker Pass Road.
Myrtle Road provides access to Ayers Elementary School.  The posted speed limit is 25 mph near Bailey
Road.

OLIVERA ROAD

Olivera Road is a two-lane roadway with in the study area, serving Willow Pass Community Park and
residential areas north of Willow Pass Road.  Further to the northwest, Olivera Road connects to SR-242
and SR-4.  Olivera Road becomes Farm Bureau Road south of Willow Pass Road.  The posted speed limit
is 35 mph near Willow Pass Road.

PORT CHICAGO HIGHWAY

Port Chicago Highway is a minor arterial roadway with two lanes in the southbound direction and one lane
in the northbound direction near the study area at Willow Pass Road.  Port Chicago Highway runs north-
south near Willow Pass Road, providing access to residential areas.  The posted speed limit is 35 mph in
the study area.

RAILROAD AVENUE

Railroad Avenue is a four-lane major arterial roadway with turn lanes and a raised median serving
commercial land uses.  Railroad Avenue becomes a two-lane roadway north of East 10 th Street.  Railroad
Avenue runs north-south within the study area and provides access to downtown Pittsburg in the north and
becomes Kirker Pass Road in the south.  The posted speed limit is 35 mph within the study area.
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RANGE ROAD

Range Road is a two-lane roadway that is separated by SR-4.  North of SR-4, Range Road provides access
to residential areas and becomes Willow Pass Road near Parkside Drive.  South of SR-4, Range Road is
four-lane roadway near W. Leland Road.  Range Road provides access to Rancho Medanos Junior High
School.  The posted speed limit is 35 mph near Willow Pass Road and 35 mph near W. Leland Road.

RIO VERDE CIRCLE

Rio Verde Circle is a two-lane local street serving residential areas off of San Marco Boulevard.  Rio Verde
Circle also provides access to Delta View Elementary School.  The posted speed limit is 25 mph.

SAN MARCO BOULEVARD

San Marco Boulevard is a four-lane major arterial roadway with turn lanes and a raised median, but no
shoulders, serving residential areas.  San Marco Boulevard runs north-south, providing access to SR-4 in
the north.  San Marco Boulevard becomes Willow Pass Road north of SR-4.  The posted speed limit is 40
mph.  It should be noted that San Marco Boulevard would be extended and provide access to the proposed
project.

SANTA TERESA DRIVE

Santa Teresa Drive is a two-lane local collector street with turn lanes and a raised median serving
residential areas to the west of San Marco Boulevard.  To the east of San Marco Boulevard, Santa Teresa
Drive is a two-lane local street with no turn lanes or raised medians.  The posted speed limit is 25 mph east
of San Marco Boulevard and 30 mph west of San Marco Boulevard.

SOUTHWOOD DRIVE

Southwood Drive is a two-lane local street serving residential areas south of W. Leland Road.  The posted
speed limit is 25 mph.

TREAT BOULEVARD

Treat Boulevard is a four-lane roadway with turn lanes and a raised median serving residential and
commercial areas.  Treat Boulevard provides access to De La Salle High School, downtown Concord, and
I-680 in the west.  The posted speed limit is 40 mph within the study.

WILLOW PASS ROAD

Willow Pass Road is separated into two different segments - south of SR-4 and north of SR-4.  The portion
of Willow Pass Road south of SR-4 is a four-lane roadway within the study area between Avila Road and
SR-4 Ramps.  South of Avila Road, Willow Pass Road becomes a two lane roadway until the City of
Concord city limits, where it opens up to two lanes in each direction again.  Willow Pass Road provides
access to SR-4 in the north and the City of Concord and SR-242 in the south.  The posted speed limit is 55
mph near SR-4 and 35 mph near Farm Bureau Road.

The portion of Willow Pass Road north of SR-4 is a six-lane roadway within the study area between the
SR-4 Ramps and Port Chicago Highway.  Willow Pass Road becomes two lanes in each direction with a
center TWLTL between Port Chicago Highway and Bailey Road.  Willow Pass Road becomes one lane in
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each direction with a TWLTL between Bailey Road and Range Road.  Willow Pass Road provides access
to SR-4 in the west and Railroad Avenue in the east, where it becomes Parkside Drive.  The posted speed
limit is 40 mph between SR-4 and Port Chicago Highway, 35 mph between Port Chicago Highway and
Bailey Road, and 30 to 35 mph between Bailey Road and Range Road.

WOODHILL DRIVE

Woodhill Drive is a two-lane local street serving residential areas south of W. Leland Road.  The posted
speed limit is 25 mph.

YGNACIO VALLEY ROAD

Ygnacio Valley Road is a six-lane roadway with turn lanes and a raised median within out study area. It is
a four-lane roadway without turn lanes or a raised median south of Michigan Boulevard. To the north of
Clayton Road, Ygnacio Valley Road becomes Kirker Pass Road. The posted speed limit is 45 mph.

EXISTING SITE ACCESS

There are currently no driveways for access to the existing vacant land for the proposed project as shown
in Figure 2.  The 600-acre land is undeveloped and the project would need to provide the infrastructure for
access to the existing transportation network.

EXISTING LANE CONFIGURATIONS AND TRAFFIC CONTROL

Existing intersection lane configurations and traffic controls are illustrated in Figure 3.

EXISTING PEAK HOUR TURNING MOVEMENT VOLUMES

Weekday intersection turning movement volumes were collected at project study area intersections in June
2017.  Volumes were collected during the AM (7:00 AM to 9:00 AM) and PM (4:00 PM to 6:00 PM) peak
periods of a typical weekday.  These volumes were collected during a typical weekday when school was in
session and not near any major holidays.

AM and PM peak one-hour volumes are shown in Figure 4. Traffic volume data sheets are shown in the
Appendix.

EXISTING TRANSIT FACILITIES

Transit service is provided by Tri-Delta Transit and the County Connection within the project study area.

TRI-DELTA TANSIT

Tri-Delta Transit provides bus service in Bay Point and Pittsburg.  Routes 200, 201, 300, 380, 381, 387,
388, 389, 390, 391, 392, 393, and 394 operate within the study area.  Currently there are no bus routes
that pass directly adjacent to the proposed project site because there is no roadway access to the vacant
lot for the project site.  There are no current bus routes along Avila Road, San Marco Boulevard south of
W. Leland Road, and Bailey Road south of W. Leland Road.  Tri-Delta Transit connects passengers to the
Antioch Park and Ride (Hillcrest), Kaiser Medical Center, Pittsburg/Bay Point BART Station, Tri Delta
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Transit Station, various local schools, Brentwood Park and Ride, the Streets of Brentwood and convenient
connections to many locations in the City and connections to other local and regional transit routes.

Route 200 operates between the Pittsburg/Bay Point BART Station to the Amtrak station in Martinez.  This
route runs along SR-4, San Marco Boulevard, and W. Leland Road within the study area.  This route
operates on weekdays from 6:30 AM to 6:06 PM on a frequency of 58-minute to 82-minute headways.

Route 201 operates between the Pittsburg/Bay Point BART Station to the Concord BART station.  This
route runs along SR-4, Evora Road, Willow Pass Road, Bailey Road, and W. Leland Road within the study
area.  This route operates on weekdays from 5:10AM to 8:12 PM on a frequency of 28-minute to 62-minute
headways.

Route 300 operates between the Pittsburg/Bay Point BART Station to the Brentwood Park and Ride.  This
route runs along SR-4 within the study area.  This route operates on weekdays from 4:07 AM to 9:57 PM
on a frequency of 10-minute to 55-minute headways.

Route 380 operates between the Pittsburg/Bay Point BART Station to the Antioch Park and Ride (Hillcrest).
This route runs along Railroad Avenue, Willow Pass Road, Bailey Road, and W. Leland Road within the
study area.  This route operates on weekdays from 3:04 AM to 10:22 PM on a frequency of 22minute to
172-minute headways.

Route 381 operates between the Pittsburg Marina to Los Medanos Collage.  This route runs along Railroad
Avenue within the study area.  This route operates on weekdays from 7:30 AM to 6:20 PM on a frequency
of 30-minute headways.

Route 387 operates between the Pittsburg/Bay Point BART Station to the Tri-Delta Transit station.  This
route runs along Railroad Avenue, Willow Pass Road, Bailey Road, and W. Leland Road within the study
area.  This route operates on weekdays from 4:48 AM to 9:14 PM on a frequency of 20-minute to 68-minute
headways.

Route 388 operates between the Pittsburg/Bay Point BART Station to the Kaiser Medical Center.  This
route runs along W. Leland Road and Railroad Avenue within the study area.  This route operates on
weekdays from 5:06 AM to 11:28 PM on a frequency of 28-minute to 99-minute headways.

Route 389 operates between the Pittsburg/Bay Point BART Station to the intersection of Wharf Drive and
Shore Road.  This route runs along W. Leland Road, Bailey Road, Willow Pass Road, and Evora Road
within the study area.  This route operates on weekdays from 4:40 AM to 9:25 PM on a frequency of 60-
minute to 120-minute headways.

Route 390 operates between the Pittsburg/Bay Point BART Station to the Antioch Park and Ride (Hillcrest).
This route runs along W. Leland Road within the study area.  This route operates on weekdays eastbound
from 4:13 PM to 8:30 PM (except for one trip that begins at 6:49 AM) on a frequency of 30-minute headways.
This route operates on weekdays westbound from 3:50 AM to 7:58 AM on a frequency of 17-minute to 60-
minute headways.

Route 391 operates between the Pittsburg/Bay Point BART Station to the Brentwood Park and Ride.  This
route runs along W. Leland Road, Bailey Road, SR-4, and Railroad Avenue within the study area.  This
route operates on weekdays from 4:03 AM to 1:14 AM on a frequency of 14-minute to 128-minute
headways.
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Route 392 operates between the Pittsburg/Bay Point BART Station to the Antioch Park and Ride (Hillcrest).
This route runs along W. Leland Road, Bailey Road, Willow Pass Road, and Railroad Avenue within the
study area.  This route operates on Saturdays from 5:09 AM to 1:55 AM on a frequency of 49-minute to
125-minute headways and on Sundays from 6:12 AM to 1:28 AM on a frequency of 60-minute to 120-
minute headways.

Route 393 operates between the Pittsburg/Bay Point BART Station to the Brentwood Park and Ride.  This
route runs along Evora Road, W. Leland Road, Bailey Road, Willow Pass Road, and Railroad Avenue
within the study area.  This route operates on Saturdays from 5:22 AM to 1:39 AM on a frequency of 60-
minute to 80-minute headways and on Sundays from 6:24 AM to 1:49 AM on a frequency of 60-minute to
78-minute headways.

Route 394 operates between the Pittsburg/Bay Point BART Station to the Antioch Park and Ride (Hillcrest).
This route runs along W. Leland Road, Bailey Road, Willow Pass Road, 10 th Street, and Railroad Avenue
within the study area.  This route operates on weekends from 7:11 AM to 8:37 PM on a frequency of 56-
minute to 60-minute headways.

THE COUNTY CONNECTION

The County Connection provides bus service in Concord.  Routes 10, 11, 15, 19, and 20 operate within the
study area.  The County Connection connects passengers to the Antioch Park and Ride (Hillcrest), Kaiser
Medical Center, Pittsburg/Bay Point BART Station, Tri Delta Transit Station, various local schools,
Brentwood Park and Ride, the Streets of Brentwood and convenient connections to many locations in the
City and connections to other local and regional transit routes.

Route 10 operates between the Concord BART Station to the intersection of Clayton Road and Marsh
Creek Road.  This route runs along Clayton Road and Kirker Pass Road within the study area.  This route
operates on weekdays from 5:06 AM to 11:03 PM on a frequency of 15-minute to 60-minute headways.

Route 11 operates between the Pleasant Hill BART Station to the intersection of Salvio Street and East
Street. This route runs along Willow Pass Road, Market Street, Oak Grove Road, and Treat Boulevard
within the study area. This route operates on weekdays from 6:00 AM to 8:00 PM on a frequency of 45-
minute to 90-minute headways.

Route 15 operates between the Walnut Creek BART Station to the Concord BART Station.  This route runs
along Willow Pass Road, Port Chicago Highway, Clayton Road, and Treat Boulevard within the study area.
This route operates on weekdays from 5:45 AM to 8:44 PM on a frequency of 60-minute headways.

Route 19 operates between the Pacheco AMTRAK station and Concord BART Station. This route runs
along Willow Pass Road and Diamond Boulevard within the study area.  This route operates on weekday
from 6:15 AM to 8:00 PM on a frequency of 120-minute headways.

Route 20 operates between Diablo Valley College and the Concord BART Station. This route runs along
Willow Pass Road and Concord Boulevard within the study area.  This route operates on weekdays from
6:00 AM to 10:20 PM on a frequency of 30-minute headways.
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EXISTING BICYCLE AND PEDESTRIAN FACILITIES

There are multiple existing and proposed bikeway facilities in Pittsburg, Bay Point, and Concord within the
study area.  Class I bicycle facilities are bike paths or trails, class II bicycle facilities are defined as bike
lanes, and class III bicycle facilities are bike routes.

Class I bike paths located within the project study area include the Delta De Anza Regional Trail, a bike
path along the East Bay Municipal Utility District (EBMUD) right of way in East County, and the Contra
Costa County Trail.  A Class I bike trail is proposed adjacent to San Marco Boulevard between W. Leland
Road and Rio Verde Circle, as well as between Tomales Bay Drive and Rio Verde Circle.

There are Class II bike lanes located within the project study area on Concord Boulevard between Kirker
Pass Road and west of Farm Bureau Road, W. Leland Road between west of San Marco Boulevard and
Burton Avenue, Willow Pass Road between Port Chicago Highway and Loftus Road, Bailey Road between
Willow Pass Road and W. Leland Road, and Crestview Drive between Olympia Drive and the Frontage
Road.  Class II bike lanes are proposed on the following locations within the project study area: Willow Pass
Road between Evora Road and just north of Lynwood Drive, San Marco Boulevard between Rio Verde
Circle and Bailey Road, Range Road between Willow Pass Road and SR-4, and Railroad Avenue between
the Contra Costa Canal and California Avenue.

There are Class III bike routes located within the project study area on Willow Pass Road east of Loftus
Road and on Bailey Road between the SR-4 EB Ramps and Highland Boulevard.  Class III bike routes are
proposed on the following locations within the project study area: Farm Bureau Road between Willow Pass
Road and Clayton Road, W. Leland Road between Burton Road and Railroad Avenue, and Railroad
Avenue between SR-4 and 10th Street.

Sidewalks and crosswalks are mostly provided throughout the study area in Pittsburg to allow for
pedestrians to access nearby transit stops, residential uses, and commercial uses.  There are no sidewalks
along Avila Road, Willow Pass Road near Avila Road and the SR-4 Ramps, Range Road near Parkside
Drive, sections of Farm Bureau Road between Willow Pass Road and Clayton Road, and a majority of
Bailey Road between Myrtle Drive and Dessira Court.

EXISTING LEVELS OF SERVICE AT STUDY INTERECTIONS

Traffic operations were evaluated at the study intersections under existing traffic conditions.

Results of the analysis are presented in Table 5, along with the minimum jurisdictional standard for
acceptable levels of service (as previously described in Operating Conditions and Criteria).  Additional detail
of the analysis is provided in the Appendix.

As shown in Table 5, all the study intersections satisfy operational standards, except at the following
intersections during the Existing conditions:

· #2 – EB SR-4 Ramps and Willow Pass Road (AM and PM peak hours)
· #3 – WB SR-4 Ramps and Willow Pass Road (AM peak hour)
· #11 – Willow Pass Road and Loftus Road (AM peak hour)
· #18 – Leland Road and Bailey Road (AM peak hour)
· #23 – Leland Road and Chestnut Drive (AM peak hour)
· #24 – Leland Road and Jacqueline Drive (AM peak hour)
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· #29 – Leland Road and Crestview Drive (AM peak hour)
· #31 – EB SR-4 Ramps and Railroad Avenue (PM peak hour)
· #35 – Concord Boulevard and Bailey Road (AM and PM peak hours)
· #36 – Bailey Road and Myrtle Drive (AM peak hour)
· #39 – Clayton Road and Treat Boulevard (PM peak hour)
· #41 – Cowell Road and Treat Boulevard (AM and PM peak hours)
· #44 – Treat Boulevard and Oak Grove Road (AM and PM peak hours)
· #48 – Concord Boulevard and Port Chicago Highway (AM peak hour)
· #49 – Kirker Pass Road and Oakhurst Drive (AM and PM peak hours)

The intersections listed above would operate below acceptable thresholds regardless of the proposed
project.  Analysis sheets are provided in the Appendix.
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Table 5 - Existing Intersection Level of Service Summary

LOS Delay LOS Delay

Avila Road / Willow Pass Road A 0.1 A 0.5
Worst Approach B 10.5 C 23.8

2 EB SR-4 Ramps / Willow Pass Road E AWSC F 117.5 F 201.1
3 WB SR-4 Ramps / Willow Pass Road E AWSC F 143.6 C 19.2
4 Rio Verde Circle / San Marco Boulevard E AWSC B 11.9 A 8.2
5 Santa Teresa Drive / San Marco Boulevard D Signal C 28.3 B 15.9

6 Leland Road / San Marco Boulevard D Signal D 39.7 C 25.9
7 EB SR-4 Ramps / San Marco Boulevard D Signal A 9.5 B 13.7
8 WB SR-4 Ramps / San Marco Boulevard D Signal C 26.9 B 18.5

9 Willow Pass Road / Port Chicago Highway D Signal B 15.8 B 11.0
10 Willow Pass Road / Bailey Road D Signal C 27.9 D 39.8
11 Willow Pass Road / Loftus Road D Signal F 107.2 C 24.5

EB Willow Pass Road / Range Road A 5.5 A 6.6
Worst Approach B 11.1 B 11.5

WB Willow Pass Road / Range Road A 0.2 A 0.5
Worst Approach A 0.8 A 0.8

14 Willow Pass Road / Railroad Avenue D Signal C 23.1 C 20.6
15 Leland Road / Alves Ranch Drive D Signal B 11.8 A 9.7
16 Leland Road / Woodhill Drive D Signal A 8.2 A 7.8

17 Leland Road / Southwood Drive D Signal B 18.4 C 21.2
18 Leland Road / Bailey Road E Signal F 97.6 D 52.3
19 Maylard Street / Bailey Road E Signal B 11.6 B 18.1

20 EB SR-4 Ramps / Bailey Road E Signal C 22.4 D 35.2
21 WB SR-4 Ramps / Bailey Road E Signal C 25.2 B 19.3
22 Canal Road / Bailey Road D Signal B 13.5 B 10.9
23 Leland Road / Chestnut Drive D Signal F 112.9 C 27.8

24 Leland Road / Jacqueline Drive D Signal E 75.2 C 34.2
25 Leland Road / Montevideo Drive D Signal A 6.4 A 6.5
26 Leland Road / Range Road D Signal C 31.8 D 46.2

27 Leland Road / Dover Way D Signal C 28.9 C 33.1
28 Leland Road / Burton Avenue D Signal B 16.9 C 30.9
29 Leland Road / Crestview Drive D Signal F 111.8 D 39.0
30 Leland Road / Railroad Avenue D Signal D 52.1 D 45.3

31 EB SR-4 Ramps / Railroad Avenue D Signal C 25.4 E 63.1
32 WB SR-4 Ramps / Railroad Avenue D Signal D 41.3 C 30.9
33 Willow Pass Road / Olivera Road D Signal B 16.7 D 47.2

34 Concord Boulevard / Farm Bureau Road D Signal C 25.4 C 26.5
35 Concord Boulevard / Bailey Road D Signal E 64.5 E 65.0

Bailey Road / Myrtle Drive A 5.0 A 1.9

Worst Approach F 62.2 C 19.8

37 Clayton Road / Babel Lane D Signal C 25.4 C 30.9
38 Clayton Road / Farm Bureau Road D Signal C 24 B 16
39 Clayton Road / Treat Boulevard D Signal D 46 E 55.2
40 Clayton Road / Bailey Road D Signal C 32.4 C 32.5
41 Cowell Road / Treat Boulevard D Signal E 73.2 F 89
42 Leland Road / Santa Teresa Drive D Signal

43 Bailey Road / Project Entrance D Signal
44 Treat Boulevard / Oak Grove Road D Signal E 59.7 F 93.5
45 Willow Pass Road / Diamond Boulevard D Signal B 17.2 D 39.4

46 Willow Pass Road / Market Street E Signal D 38.2 D 43.8
47 Willow Pass Road / Galindo Street E Signal D 37.8 D 51
48 Concord Boulevard / Port Chicago Highway E Signal E 61.5 C 23.6
49 Kirker Pass Road / Oakhurst Drive/Concord Boulevard D Signal F 665.4 F 341.6
50 Ygnacio Valley Road / Clayton Road D Signal D 39.3 D 47.1

2 Each study intersection is controlled by a traffic signal, a side-street stop-controlled (SSSC), or a all-way stop-controlled (AWSC).

Note:  Intersections that are operating below acceptable levels are shown in BOLD.

E SSSC

E

E

Future Intersection

Future Intersection with Project

AM Peak PM Peak#
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1 For all intersections, the LOS criteria is based on seconds of delay.

SSSC
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36
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EXISTING LEVELS OF SERVICE AT STUDY FREEWAY SEGMENTS

Traffic operations were evaluated at the study freeway segments under existing traffic conditions.  Freeway
volumes for the Existing scenario were calculated by taking Caltrans existing annual average daily traffic
(AADT) freeway volumes and converting them to directional peak hour volumes using K and D factors from
the Caltrans website.  The K factor is the percent of peak hour volume from daily volume and the D factor
is the percent of the peak hour volume in the peak hour direction. Table 6 shows the peak hour LOS and
density for each freeway section in the study area.

As shown in Table 6, all freeway segments operate at acceptable standards. Additional detail of the
analysis is provided in the Appendix.

 Table 6 - Existing Freeway Segment Level of Service Summary

LOS LOS Density
(pc/mi/ln)* LOS Density

(pc/mi/ln)*

SR-242 between I-680 and Clayton Road E A 5.1 D 26.6
SR-242 between Clayton Road and Concord Avenue E A 4.1 C 21.1
SR-242 between Concord Avenue and Grant Street E A 4.5 C 22.9
SR-242 between Grant Street and Olivera Road E A 4.5 C 23.0
SR-242 between Olivera Road and SR-4 E A 5.5 D 29.5

SR-242 between SR-4 and Olivera Road F D 30.3 B 16.8
SR-242 between Olivera Road and Grant Street F C 23.6 B 13.7
SR-242 between Grant Street and Concord Avenue F C 23.8 B 13.8
SR-242 between Concord Avenue and Clayton Road F C 21.7 B 12.7
SR-242 between Clayton Road and I-680 F D 28.2 B 15.9

SR-4 between I-680 and Solano Way E A 6.0 D 33.0
SR-4 between Solano Way and SR-242 E A 5.9 D 32.2
SR-4 between SR-242 and Port Chicago Highway F A 2.8 B 15.6
SR-4 between Port Chicago Highway and Willow Pass Road F A 6.1 F 46.3
SR-4 between Willow Pass Road and San Marco Boulevard F A 6.0 D 27.7
SR-4 between San Marco Boulevard and Bailey Road F A 5.2 D 34.3
SR-4 between Bailey Road and Railroad Avenue F A 4.9 D 31.3

SR-4 between Railroad Avenue and Bailey Road F D 28.1 B 15.5
SR-4 between Bailey Road and San Marco Boulevard F D 30.5 B 16.5
SR-4 between San Marco Boulevard and Willow Pass Road F C 25.2 C 18.9
SR-4 between Willow Pass Road and Port Chicago Highway F E 37.4 C 19.2
SR-4 between Port Chicago Highway and SR-242 F B 14.9 A 8.7
SR-4 between SR-242 and Solano Way E E 35.2 C 18.6
SR-4 between Solano Way and I-680 E E 36.0 C 18.8

Existing

Freeway Section

Criteria AM

Eastbound

Locations operating unacceptably are bolded.

Westbound

* pc/mi/ln = passenger car per mile per lane

PM

Northbound

Southbound
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EXISTING LEVELS OF SERVICE AT STUDY FREEWAY RAMPS

Traffic operations were evaluated at the study freeway ramps under existing traffic conditions.  Ramp
volumes were counted during the same time as the study intersections.  Ramp metering was active during
the data collection for the existing conditions and may affect the merge-diverge analysis. Table 7 shows
the peak hour LOS and density for each freeway ramp in the study area.

As shown in Table 7, all freeway ramps operate within acceptable operational standards. Additional detail
of the analysis is provided in the Appendix.

Table 7 - Existing Freeway Ramp Level of Service Summary

LOS LOS Density
(pc/mi/ln)* LOS Density

(pc/mi/ln)*

Willow Pass Rd Off-ramp F A 5.2 F 35.2
Willow Pass Rd On-ramp F A 9.0 F 44.8
San Marco Blvd Off-ramp F A 8.6 D 34.2
SB San Marco Blvd Loop On-ramp F A 8.0 D 29.1
NB San Marco Blvd Diagonal On-ramp F A 5.5 C 26.5
SB Bailey Rd Diagonal Off-ramp F A 5.1 C 24.3
NB Bailey Rd Loop Off-ramp F A 7.3 C 26.2
Bailey Rd On-ramp F B 11.6 E 35.0

NB Bailey Rd Diagonal Off-ramp F C 27.3 B 15.3
SB Bailey Rd Loop Off-ramp F C 25.1 B 19.5
Bailey Rd On-ramp F C 24.3 B 14.1
San Marco Blvd Off-ramp F D 28.2 B 16.3
NB San Marco Blvd Loop On-ramp F E 36.7 B 17.4
SB San Marco Blvd Diagonal On-ramp F F 45.4 B 16.2
Willow Pass Rd Off-ramp F C 27.3 B 16.6
Willow Pass Rd On-ramp F E 37.3 C 20.3

Locations operating unacceptably are bolded.

Westbound SR-4

* pc/mi/ln = passenger car per mile per lane

PM
Existing

Freeway Ramps

Criteria AM

Eastbound SR-4
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3. FARIA ANNEXATION RESIDENTIAL DEVELOPMENT PROJECT

PROPOSED SITE USES

As noted previously, the proposed Faria Annexation residential development would be constructed in the
vacant lot to the northeast of the Concord Naval Weapons Station.  The proposed development would
consist of 1,500 single family residential homes.

PROJECT TRIP GENERATION

Trip generation for residential development projects is typically calculated based on rates contained in the
Institute of Transportation Engineer’s publication, Trip Generation 9th Edition2. Trip Generation is  a
standard reference used by jurisdictions throughout the country for the estimation of trip generation potential
of proposed developments.

A trip is defined in Trip Generation as a single or one-directional vehicle movement with either the origin or
destination at the project site.  In other words, a trip can be either “to” or “from” the site.  In addition, a single
customer visit to a site is counted as two trips (i.e., one to and one from the site).

For purposes of determining the worst-case impacts of traffic on the surrounding street network, the trips
generated by a proposed development are typically estimated between the hours of 7:00-9:00 AM and
4:00-6:00 PM on a typical weekday.  This methodology is in harmony with the City’s standard for the
preparation of traffic impact studies.

The proposed single family residential development is most appropriately classified as Single-Family
Detached Housing (ITE Land Use 210).

INTERNAL CAPTURE

Internal capture reductions were considered, but since the project site would only be used for the residential
homes and no other land uses, no internal capture reductions were taken.

PROJECT TRIP PASS-BY

The Faria Annexation residential development is unlikely to create any pass-by trips.  Pass-by trips are
typically calculated based on data published in ITE’s Trip Generation Handbook3 which includes weekday
AM and PM information.  This reference assumes no pass-by trips for this specific land use.

Trip generation was calculated based on the previous discussions and is reported in Table 8.  Additional
trip generation calculations are contained in the Appendix.

2 Trip Generation, 9th Edition, Institute of Transportation Engineers, 2012.

3Trip Generation Handbook, 2nd Edition, Institute of Transportation Engineers, June 2004.
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Table 8 - Faria Annexation Residential Trip Generation
Time

Period Land Use Equation Trips
In Out Total

Daily
Single-Family Detached

Housing
(1,500 DU)

Ln(T) = 0.92Ln(X) + 2.71
6,280 6,280 12,560

AM Peak
Single-Family Detached

Housing
(1,500 DU)

T = 0.70(X) + 9.74 265 795 1,060

PM Peak
Single-Family Detached

Housing
 (1,500 DU)

Ln(T) = 0.90Ln(X) + 0.51 757 445 1,202

As noted in Table 8, the project would generate approximately 1,060 new peak AM trips and approximately
1,202 new peak PM trips.

PROJECT TRIP DISTRIBUTION AND ASSIGNMENT

The Faria Annexation residential development project trip distribution is based on the County’s travel
forecast demand model provided by CCTA and as well as existing traffic patterns and field observations.
A select zone analysis was run for the proposed project to determine the distribution of vehicle trips
throughout the study area.  The results were checked to ensure that trips were using San Marco Boulevard
and Bailey Road to access the project site in the Existing Plus Project scenario and the Leland Road access
in the Cumulative Plus Project scenario.

Figure 5 shows the traffic distribution for the proposed project assumed in this traffic report.  Based on the
assumed trip distribution, new vehicle trips generated by the Faria Annexation residential development
were assigned to the street network in the Existing Plus Project scenario as shown in Figure 6.  In the
Cumulative Plus Project scenario, Leland Road will be extended to Avila Road, and the trip assignment
would change.  New vehicle trips generated by the Faria Annexation residential development were assigned
to the street network in the Cumulative Plus Project scenario as shown in Figure 7.

4. EXISTING PLUS PROJECT TRAFFIC CONDITIONS

Traffic conditions were analyzed for the existing plus project scenario to determine the project’s potential
impacts to the surrounding transportation network.

EXISTING PLUS PROJECT LEVELS OF SERVICE AT STUDY INTERSECTIONS

Project traffic was added to the existing volumes at the study intersections and the volumes are shown in
Figure 8.  Traffic operations were evaluated under the Existing Plus Project Traffic Conditions.  Results of
the analysis are presented in Table 9.  The project results in increased delay at some of the study
intersections which did not function within acceptable standards even without the project.  Intersections that
did not meet acceptable standards without the project, and the project contributes more than one percent
of the volume to the intersection are considered significant impacts.  Additional detail is provided in the
Appendix.

As shown in Table 9, all the study intersections satisfy operational standards, except at the following
intersections during the Existing Plus Project conditions:
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· #2 – EB SR-4 Ramps and Willow Pass Road (AM and PM peak hours)
o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
o PM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
· #3 – WB SR-4 Ramps and Willow Pass Road (AM peak hour)

o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or
more, significant impact.

· #6 – W. Leland Road and San Marco Boulevard (AM peak hour)
o AM Peak: worsened from LOS D to LOS E, increased volumes by one percent or more,

significant impact.
· #11 – Willow Pass Road and Loftus Road (AM peak hour)

o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or
more, significant impact.

· #18 – Leland Road and Bailey Road (AM peak hour)
o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
· #23 – Leland Road and Chestnut Drive (AM peak hour)

o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or
more, significant impact.

· #24 – Leland Road and Jacqueline Drive (AM peak hour)
o AM Peak: Operates at LOS E, increased delay, and increased volumes by one percent or

more, significant impact.
· #29 – Leland Road and Crestview Drive (AM peak hour)

o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or
more, significant impact.

· #31 – EB SR-4 Ramps and Railroad Road (AM peak hour)
o AM Peak: Operates at LOS E, decreased delay, not a significant impact.

· #35 – Concord Boulevard and Bailey Road (AM and PM peak hours)
o AM Peak: Worsened from LOS E to LOS F, and increased volumes by one percent or

more, significant impact.
o PM Peak: Worsened from LOS E to LOS F, and increased volumes by one percent or

more, significant impact.
· #36 – Bailey Road and Myrtle Drive (AM peak hour)

o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or
more, significant impact.

· #39 – Clayton Boulevard and Treat Boulevard (PM peak hour)
o PM Peak: Operates at LOS E, increased delay, and increased volumes by one percent or

more, significant impact.
· #41 – Cowell Road and Treat Boulevard (AM and PM peak hours)

o AM Peak: Operates at LOS E, increased delay, and increased volumes by one percent or
more, significant impact.

o PM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or
more, significant impact.

· #44 – Treat Boulevard and Oak Grove Road (AM and PM peak hours)
o AM Peak: Operates at LOS E, increased delay, and increased volumes by one percent or

more, significant impact.
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o PM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or
more, significant impact.

· #49 – Kirker Pass Road and Oakhurst Drive (AM and PM peak hours)
o AM Peak: Operates at LOS F, decreased delay, not a significant impact.
o PM Peak: Operates at LOS F, decreased delay, not a significant impact.
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Table 9 - Existing Plus Project Intersection Level of Service Summary

LOS Delay LOS Delay LOS Delay Δ Delay LOS Delay Δ Delay

Avila Road / Willow Pass Road A 0.1 A 0.5 A 0.2 0.1 A 0.6 0.1

Worst Approach B 10.5 C 23.8 B 10.6 0.1 D 29.5 5.7
2 EB SR-4 Ramps / Willow Pass Road E AWSC F 117.5 F 201.1 F 136.7 19.2 F 255.8 54.7
3 WB SR-4 Ramps / Willow Pass Road E AWSC F 143.6 C 19.2 F 165.4 21.8 C 22.7 3.5
4 Rio Verde Circle / San Marco Boulevard E AWSC B 11.9 A 8.2 C 24.5 12.6 B 12.3 4.1
5 Santa Teresa Drive / San Marco Boulevard D Signal C 28.3 B 15.9 D 37.7 9.4 B 15.0 -0.9

6 Leland Road / San Marco Boulevard D Signal D 39.7 C 25.9 E 66.0 26.3 C 26.9 1.0
7 EB SR-4 Ramps / San Marco Boulevard D Signal A 9.5 B 13.7 B 12.3 2.8 C 23.8 10.1

8 WB SR-4 Ramps / San Marco Boulevard D Signal C 26.9 B 18.5 C 30.8 3.9 B 19.8 1.3
9 Willow Pass Road / Port Chicago Highway D Signal B 15.8 B 11.0 B 16.5 0.7 B 11.1 0.1

10 Willow Pass Road / Bailey Road D Signal C 27.9 D 39.8 C 28.1 0.2 D 40.0 0.2
11 Willow Pass Road / Loftus Road D Signal F 107.2 C 24.5 F 108.4 1.2 C 25.3 0.8

EB Willow Pass Road / Range Road A 5.5 A 6.6 A 5.8 0.3 A 6.7 0.1
Worst Approach B 11.1 B 11.5 B 11.3 0.2 B 11.6 0.1

WB Willow Pass Road / Range Road A 0.2 A 0.5 A 0.2 0.0 A 0.5 0.0

Worst Approach A 0.8 A 0.8 A 0.8 0.0 A 0.9 0.1
14 Willow Pass Road / Railroad Avenue D Signal C 23.1 C 20.6 C 23.2 0.1 C 20.8 0.2

15 Leland Road / Alves Ranch Drive D Signal B 11.8 A 9.7 B 11.8 0.0 A 9.6 -0.1
16 Leland Road / Woodhill Drive D Signal A 8.2 A 7.8 A 8.2 0.0 A 7.7 -0.1

17 Leland Road / Southwood Drive D Signal B 18.4 C 21.2 B 18.9 0.5 C 21.2 0.0
18 Leland Road / Bailey Road E Signal F 97.6 D 52.3 F 98.9 1.3 E 63.9 11.6

19 Maylard Street / Bailey Road E Signal B 11.6 B 18.1 B 12.3 0.7 B 18.7 0.6
20 EB SR-4 Ramps / Bailey Road E Signal C 22.4 D 35.2 C 22.4 0.0 D 36.5 1.3
21 WB SR-4 Ramps / Bailey Road E Signal C 25.2 B 19.3 C 28.3 3.1 B 19.5 0.2

22 Canal Road / Bailey Road D Signal B 13.5 B 10.9 B 13.6 0.1 B 11.0 0.1
23 Leland Road / Chestnut Drive D Signal F 112.9 C 27.8 F 115.9 3.0 C 26.4 -1.4

24 Leland Road / Jacqueline Drive D Signal E 75.2 C 34.2 E 78.7 3.5 C 31.7 -2.5
25 Leland Road / Montevideo Drive D Signal A 6.4 A 6.5 A 6.6 0.2 A 6.7 0.2

26 Leland Road / Range Road D Signal C 31.8 D 46.2 C 31.4 -0.4 D 45.5 -0.7
27 Leland Road / Dover Way D Signal C 28.9 C 33.1 C 28.8 -0.1 C 31.9 -1.2
28 Leland Road / Burton Avenue D Signal B 16.9 C 30.9 B 17.9 1.0 C 29.8 -1.1

29 Leland Road / Crestview Drive D Signal F 111.8 D 39.0 F 114.1 2.3 D 38.5 -0.5
30 Leland Road / Railroad Avenue D Signal D 52.1 D 45.3 D 52.5 0.4 D 46.1 0.8

31 EB SR-4 Ramps / Railroad Avenue D Signal C 25.4 E 63.1 C 25.6 0.2 E 63.0 -0.1
32 WB SR-4 Ramps / Railroad Avenue D Signal D 41.3 C 30.9 D 41.3 0.0 C 30.7 -0.2

33 Willow Pass Road / Olivera Road D Signal B 16.7 D 47.2 B 17.0 0.3 D 50.9 3.7
34 Concord Boulevard / Farm Bureau Road D Signal C 25.4 C 26.5 C 25.9 0.5 C 27.2 0.7

35 Concord Boulevard / Bailey Road D Signal E 64.5 E 65.0 F 100.9 36.4 F 88.0 23.0
Bailey Road / Myrtle Drive A 5.0 A 1.9 B 13.0 8.0 A 2.4 0.5

Worst Approach F 62.2 C 19.8 F 203.9 141.7 D 29.1 9.3

37 Clayton Road / Babel Lane D Signal C 25.4 C 30.9 C 25.5 0.1 C 31.3 0.4
38 Clayton Road / Farm Bureau Road D Signal C 24 B 16 C 23.7 -0.3 B 16.2 0.2

39 Clayton Road / Treat Boulevard D Signal D 46 E 55.2 D 47.7 1.7 E 57.5 2.3
40 Clayton Road / Bailey Road D Signal C 32.4 C 32.5 D 43.2 10.8 C 33.6 1.1

41 Cowell Road / Treat Boulevard D Signal E 73.2 F 89.0 E 78.6 5.4 F 90.7 1.7
42 Leland Road / Santa Teresa Drive D Signal

43 Bailey Road / Project Entrance D Signal C 30.8 30.8 B 10.8 10.8
44 Treat Boulevard / Oak Grove Road D Signal E 59.7 F 93.5 E 60.3 0.6 F 96.4 2.9
45 Willow Pass Road / Diamond Boulevard D Signal B 17.2 D 39.4 B 17.2 0.0 D 39.5 0.1

46 Willow Pass Road / Market Street E Signal D 38.2 D 43.8 D 39.6 1.4 D 44.1 0.3
47 Willow Pass Road / Galindo Street E Signal D 37.8 D 51.0 D 37.6 -0.2 D 51.2 0.2

48 Concord Boulevard / Port Chicago Highway E Signal E 61.5 C 23.6 E 75.3 13.8 C 24.7 1.1
49 Kirker Pass Road / Oakhurst Drive/Concord Boulevard D Signal F 665.4 F 341.6 F 664.0 -1.4 F 339.7 -1.9
50 Ygnacio Valley Road / Clayton Road D Signal D 39.3 D 47.1 D 39.2 -0.1 D 47.1 0.0

2 Each study intersection is controlled by a traffic signal, a side-street stop-controlled (SSSC), or a all-way stop-controlled (AWSC).

Note:  Intersections that are operating below acceptable levels are shown in BOLD and significant impacts are highlighted.

Intersection

Control2
AM Peak PM Peak

Existing + Project

Future Intersection

E SSSC

Delay Criteria1 PM Peak

Future Intersection with Project

E

12

#

1

AM Peak

SSSC

Existing

SSSC

Intersection

E

1 For all intersections, the LOS criteria is based on seconds of delay.

13 E SSSC

36

Future Intersection
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EXISTING PLUS PROJECT LEVELS OF SERVICE AT STUDY FREEWAY
SEGMENTS

Traffic operations were evaluated at the study freeway segments under existing plus project traffic
conditions.  Freeway volumes for the Existing plus Project scenario were calculated by adding the proposed
project trips to the existing freeway volumes. Table 10 shows the peak hour LOS and density for each
freeway section in the study area.  Significant impacts for freeway segments occur when the project
worsens the level of service from an acceptable LOS to an unacceptable LOS or if the freeway segment
operates unacceptably without the project and the project increases the density.

As shown in Table 10, all freeway segments satisfy the operational standards.  The freeway segment that
operates below the operational standards in the existing plus project scenario is:

· WB SR-4
o From Solano Way to I-680 (AM peak hour) – Significant Impact

Additional detail of the analysis is provided in the Appendix.

Table 10 – Existing Plus Project Freeway Segment Level of Service Summary

LOS LOS Density
(pc/mi/ln)* LOS Density

(pc/mi/ln)* LOS Density
(pc/mi/ln)* LOS Density

(pc/mi/ln)*

SR-242 between I-680 and Clayton Road E A 5.1 D 26.6 A 5.4 D 27.7
SR-242 between Clayton Road and Concord Avenue E A 4.1 C 21.1 A 4.4 C 22.1
SR-242 between Concord Avenue and Grant Street E A 4.5 C 22.9 A 4.7 C 23.7
SR-242 between Grant Street and Olivera Road E A 4.5 C 23.0 A 4.7 C 23.7
SR-242 between Olivera Road and SR-4 E A 5.5 D 29.5 A 5.8 D 30.8

SR-242 between SR-4 and Olivera Road F D 30.3 B 16.8 D 31.8 B 17.4
SR-242 between Olivera Road and Grant Street F C 23.6 B 13.7 C 24.4 B 14.1
SR-242 between Grant Street and Concord Avenue F C 23.8 B 13.8 C 24.6 B 14.2
SR-242 between Concord Avenue and Clayton Road F C 21.7 B 12.7 C 22.7 B 13.2
SR-242 between Clayton Road and I-680 F D 28.2 B 15.9 D 29.5 B 16.5

SR-4 between I-680 and Solano Way E A 6.0 D 33.0 A 6.3 D 34.7
SR-4 between Solano Way and SR-242 E A 5.9 D 32.2 A 6.2 D 34.0
SR-4 between SR-242 and Port Chicago Highway F A 2.8 B 15.6 A 3.1 B 16.6
SR-4 between Port Chicago Highway and Willow Pass Road F A 6.1 F 46.3 A 6.5 F 50.7
SR-4 between Willow Pass Road and San Marco Boulevard F A 6.0 D 27.7 A 6.4 D 29.2
SR-4 between San Marco Boulevard and Bailey Road F A 5.2 D 34.3 A 5.5 E 35.5
SR-4 between Bailey Road and Railroad Avenue F A 4.9 D 31.3 A 5.4 D 31.8

SR-4 between Railroad Avenue and Bailey Road F D 28.1 B 15.5 D 28.3 B 16.0
SR-4 between Bailey Road and San Marco Boulevard F D 30.5 B 16.5 D 31.4 B 16.8
SR-4 between San Marco Boulevard and Willow Pass Road F C 25.2 C 18.9 D 26.4 C 19.6
SR-4 between Willow Pass Road and Port Chicago Highway F E 37.4 C 19.2 E 40.2 C 20.0
SR-4 between Port Chicago Highway and SR-242 F B 14.9 A 8.7 B 15.9 A 9.3
SR-4 between SR-242 and Solano Way E E 35.2 C 18.6 E 37.3 C 19.2
SR-4 between Solano Way and I-680 E E 36 C 18.8 E 38.2 C 19.4

Criteria Existing
AM PM

Eastbound

Westbound

Locations operating unacceptably are bolded and significant project impacts are highlighted.
* pc/mi/ln = passenger car per mile per lane

Existing + Project
AM PM

Northbound

Southbound

Freeway Section
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EXISTING PLUS PROJECT LEVELS OF SERVICE AT STUDY FREEWAY
RAMPS

Traffic operations were evaluated at the study freeway ramps under existing plus project traffic conditions.
Ramp volumes were calculated by adding the proposed project trips to the existing ramp volumes. Table
11 shows the peak hour LOS and density for each freeway ramp in the study area.  Since all the freeway
ramps have a LOS threshold of LOS F, there are no significant impacts.

It should be noted that there are a few ramps that operate at LOS F in the AM and PM peaks.  Additional
detail of the analysis is provided in the Appendix.

Table 11 – Existing Plus Project Freeway Ramp Level of Service Summary

5. LONG-TERM (2035) CONDITIONS

The Long-term (2035) scenario was analyzed to determine if there are any potential significant impacts
from the proposed project on the future transportation network within the study area.

LONG-TERM LANE CONFIGURATIONS AND TRAFFIC CONTROL

There are roadway improvements planned in the study area for the Long-term (2035) as identified by the
City of Pittsburg and the City of Concord.  The following summarizes the future intersection improvements
and roadway improvements that would affect the study area:

LOS LOS Density
(pc/mi/ln)* LOS Density

(pc/mi/ln)* LOS Density
(pc/mi/ln)* LOS Density

(pc/mi/ln)*

Willow Pass Rd Off-ramp F A 5.2 F 35.2 A 5.7 F 37.6
Willow Pass Rd On-ramp F A 9.0 F 44.8 B 17.2 F 47.0
San Marco Blvd Off-ramp F A 8.6 D 34.2 A 9.3 E 36.1
SB San Marco Blvd Loop On-ramp F A 8.0 D 29.1 A 8.1 D 29.6
NB San Marco Blvd Diagonal On-ramp F A 5.5 C 26.5 A 5.8 C 27.1
SB Bailey Rd Diagonal Off-ramp F A 5.1 C 24.3 A 5.5 C 26.5
NB Bailey Rd Loop Off-ramp F A 7.3 C 26.2 A 7.4 C 26.1
Bailey Rd On-ramp F B 11.6 E 35.0 B 11.3 E 35.5

NB Bailey Rd Diagonal Off-ramp F C 27.3 B 15.3 C 27.5 B 15.8
SB Bailey Rd Loop Off-ramp F C 25.1 B 19.5 C 22.8 C 20.6
Bailey Rd On-ramp F C 24.3 B 14.1 C 25.3 B 14.8
San Marco Blvd Off-ramp F D 28.2 B 16.3 D 28.7 B 16.8
NB San Marco Blvd Loop On-ramp F E 36.7 B 17.4 E 38.1 B 18.2
SB San Marco Blvd Diagonal On-ramp F F 45.4 B 16.2 F 45.7 B 16.7
Willow Pass Rd Off-ramp F C 27.3 B 16.6 D 28.6 B 17.4
Willow Pass Rd On-ramp F E 37.3 C 20.3 E 38.5 C 21.0

AM PM

Eastbound SR-4

Westbound SR-4

Locations operating unacceptably are bolded and significant project impacts are highlighted.
* pc/mi/ln = passenger car per mile per lane

Existing + Project
AM PM

Freeway Ramps

Criteria Existing
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· Intersection #1 – At the intersection of Avila Road and Willow Pass Road, the westbound approach
will have two left turn lanes and one right turn lane. The southbound approach will be restriped to
include a left turn lane and two through lanes. The intersection will also be signalized.

· Intersection #2 – At the intersection of Willow Pass Road and SR-4 EB Ramps, the southbound
approach will be widened to include a left turn lane. The intersection will also be signalized.

· Intersection #3 – At the intersection of Willow Pass Road and SR-4 WB Ramps, the northbound
approach will be widened to include a left turn lane and two through lanes. The intersection will
also be signalized.

· Intersection #6 – At the intersection of San Marco Boulevard and W. Leland Road, the northbound
approach will be widened to include an additional left turn lane and add an exclusive right turn lane.
The existing westbound yielding right turn lane will be a free right turn lane.  The free right turn lane
will have its own auxiliary lane on the northbound departure.

· Intersection #11 – At the intersection of Willow Pass Road and Loftus Road, the westbound
approach will be widened to include an additional through lane.

· Intersection #15 – At the intersection of Leland Road and Alves Ranch Road, the southbound
approach will be striped as a left turn lane and a shared through-right turn lane.  This approach did
not exist in the Existing condition.

· Intersection #18 – At the intersection of Bailey Road and W. Leland Road, the eastbound approach
will be widened to include an additional left turn lane and add an exclusive right turn lane.

· Intersection #33 – At the intersection of Olivera Road and Willow Pass Road, the northbound and
southbound approaches will be widened to add an additional northbound through lane and an
additional southbound through lane.

· Intersection #34 – At the intersection of Farm Bureau Road and Concord Boulevard, the
northbound and southbound approaches will be widened to add an additional northbound through
lane and an additional southbound through lane.

· Intersection #38 – At the intersection of Farm Bureau Road and Clayton Road, the southbound
approach will be widened to include an additional southbound lane that drops into the southbound
right turn lane.

· Intersection #42 – The intersection of Leland Road and Santa Teresa Drive will be a new
intersection in the Long-term.  The intersection will be used by the San Marco Plan development.
The eastbound approach will be two through lanes and a right turn lane.  The westbound approach
will be two through lanes and one left turn lane.  The northbound approach will be one left turn lane
and one right turn lane.

· Intersection #43 – The intersection of Bailey Road and the Project entrance will be a new
intersection in the Long-term.  The intersection will extend San Marco Boulevard to Bailey Road.
The eastbound approach will be one left turn lane and one right turn lane.  The northbound
approach will be one left turn lane and one through lane.  The southbound approach will be one
right turn lane and one through lane.

In the Long-term (2035) scenario, W. Leland Road is planned to be extended from San Marco Boulevard
to Avila Road and Avila Road will be improved to the City’s major arterial standards (i.e. a 4-lane roadway
with a raised median), regardless of whether the proposed Faria Annexation residential development occurs
or not.  In addition, James Donlon Boulevard is planned to be extended from Somersville Road to Kirker
Pass Road.  Although this roadway is not within the study area the extension would affect the volume
distribution in the Long-term.  Another major roadway improvement is the extension of San Marco
Boulevard from its existing terminus to Bailey Road.  This roadway will be a two-lane roadway.
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Figure 9 illustrates the intersection geometry and traffic control assumed in the Long-term (2035) analysis.

YEAR 2030 FORECAST MODEL VOLUMES

Year 2030 roadway link volumes from the CCTA Travel Demand Forecast model were obtained.  The model
was used to plot bi-directional AM and PM peak hour traffic volumes on each segment along roadways
within the study area.  Model output was used to compare 2010 base year volumes and year 2030 model
forecasts to determine the annual incremental growth in traffic volumes at study intersections.  Year 2035
turning movement volumes were calculated by adding the growth increment to the existing traffic counts to
calculate the final adjusted roadway link forecast volume.  Final adjusted forecast volumes were then
converted to Long-term (2035) intersection turning movement volumes using a traffic modeling standard
process commonly referred to as the Furness method.  The Furness method uses an iterative process to
derive future turning movement volumes based on future year roadway link volumes and an initial estimate
of turning percentages (obtained from the existing intersection turning movement counts).
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6. LONG-TERM (2035) TRAFFIC CONDITIONS

Traffic operations were evaluated under the following long-term conditions:

· Long-Term (2035) Conditions
· Long-Term (2035) plus Project Conditions

LONG-TERM INTERSECTION LEVEL OF SERVICE

Long-term (2035) traffic volumes were evaluated at study intersections and are presented in Figure 10.  As
shown in Table 12, the following study intersections do not function within acceptable standards under this
analysis scenario:

· #1 – Avila Road and Willow Pass Road (PM peak hour)
· #3 – WB SR-4 Ramps and Willow Pass Road (AM peak hour)
· #6 – W. Leland Road and San Marco Boulevard (AM and PM peak hours)
· #7 – EB SR-4 Ramps and San Marco Boulevard (PM peak hour)
· #8 – WB SR-4 Ramps and San Marco Boulevard (AM peak hour)
· #10 – Willow Pass Road and Bailey Road (AM and PM peak hours)
· #14 – Willow Pass Road and Railroad Avenue (AM peak hour)
· #17 – W. Leland Road and Southwood Drive (AM peak hour)
· #18 – W. Leland Road and Bailey Road (AM peak hour)
· #23 – W. Leland Road and Chestnut Drive (AM peak hour)
· #24 – W. Leland Road and Jacqueline Drive (AM peak hour)
· #26 – W. Leland Road and Range Road (AM peak hour)
· #27 – W. Leland Road and Dover Way (AM peak hour)
· #28 – W. Leland Road and Burton Avenue (AM peak hour)
· #29 – W. Leland Road and Crestview Drive (AM and PM peak hours)
· #30 – W. Leland Road and Railroad Avenue (AM and PM peak hours)
· #31 – EB SR-4 Ramps and Railroad Avenue (PM peak hour)
· #33 – Willow Pass Road and Olivera Road (PM peak hour)
· #35 – Concord Boulevard and Bailey Road (AM and PM peak hours)
· #36 – Bailey Road and Myrtle Drive (PM peak hour)
· #38 – Clayton Road and Farm Bureau Road (AM and PM peak hours)
· #39 – Clayton Road and Treat Boulevard (AM and PM peak hours)
· #40 – Clayton Road and Bailey Road (AM peak hour)
· #41 – Cowell Road and Treat Boulevard (AM and PM peak hours)
· #44 – Treat Boulevard and Oak Grove Road (AM and PM peak hours)
· #47 – Willow Pass Road and Galindo Street (PM peak hour)
· #48 – Concord Boulevard and Port Chicago Highway (AM peak hour)
· #49 – Kirker Pass Road and Oakhurst Drive/Concord Boulevard (AM and PM peak hours)
· #50 – Ygnacio Valley Road and Clayton Road (AM and PM peak hours)

The intersections listed above would operate below acceptable thresholds regardless of the proposed
project.  Analysis sheets are provided in the Appendix.
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Table 12 – Long-Term (2035) Intersection Level of Service Summary

LOS Delay LOS Delay

1 Avila Road / Willow Pass Road E Signal C 25.5 F 104.6
2 EB SR-4 Ramps / Willow Pass Road E Signal B 11.7 C 24.9
3 WB SR-4 Ramps / Willow Pass Road E Signal F 343.6 B 15.9
4 Rio Verde Circle / San Marco Boulevard E AWSC D 32.3 A 9.2

5 Santa Teresa Drive / San Marco Boulevard D Signal C 34.5 B 18.5
6 Leland Road / San Marco Boulevard D Signal F 91.6 F 143.1
7 EB SR-4 Ramps / San Marco Boulevard D Signal D 47.6 E 56.3
8 WB SR-4 Ramps / San Marco Boulevard D Signal F 129.0 C 30.4
9 Willow Pass Road / Port Chicago Highway D Signal B 13.6 B 11.0

10 Willow Pass Road / Bailey Road D Signal F 146.6 F 110.6
11 Willow Pass Road / Loftus Road D Signal C 27.7 B 19.0

EB Willow Pass Road / Range Road A 6.9 A 9.1
Worst Approach B 12.4 B 14.0

WB Willow Pass Road / Range Road A 0.2 A 0.4
Worst Approach A 0.6 A 0.6

14 Willow Pass Road / Railroad Avenue D Signal E 58.0 C 31.4
15 Leland Road / Alves Ranch Drive D Signal C 32.5 C 22.0
16 Leland Road / Woodhill Drive D Signal B 13.5 B 12.1

17 Leland Road / Southwood Drive D Signal F 92.9 D 47.0
18 Leland Road / Bailey Road E Signal F 165.8 E 66.8
19 Maylard Street / Bailey Road E Signal C 21.8 C 26.2
20 EB SR-4 Ramps / Bailey Road E Signal C 24.9 D 41.6

21 WB SR-4 Ramps / Bailey Road E Signal D 48.2 C 23.0
22 Canal Road / Bailey Road D Signal C 32.2 B 12.8
23 Leland Road / Chestnut Drive D Signal F 230.4 C 25.9
24 Leland Road / Jacqueline Drive D Signal F 179.7 C 27.6
25 Leland Road / Montevideo Drive D Signal B 11.3 A 5.3

26 Leland Road / Range Road D Signal E 70.0 C 33.8
27 Leland Road / Dover Way D Signal F 83.8 C 25.8
28 Leland Road / Burton Avenue D Signal F 95.7 C 30.0
29 Leland Road / Crestview Drive D Signal F 202.7 E 60.2
30 Leland Road / Railroad Avenue D Signal F 183.8 F 172.8
31 EB SR-4 Ramps / Railroad Avenue D Signal C 27.6 F 94.8
32 WB SR-4 Ramps / Railroad Avenue D Signal D 41.9 D 35.5
33 Willow Pass Road / Olivera Road D Signal D 51.0 E 67.7
34 Concord Boulevard / Farm Bureau Road D Signal D 47.4 D 36.1

35 Concord Boulevard / Bailey Road D Signal F 204.7 F 120.8
Bailey Road / Myrtle Drive A 4.3 F 281.4

Worst Approach B 10.4 F 1096.4
37 Clayton Road / Babel Lane D Signal C 31.1 C 31.3
38 Clayton Road / Farm Bureau Road D Signal F 90.1 F 87.3
39 Clayton Road / Treat Boulevard D Signal F 83.5 F 102.2
40 Clayton Road / Bailey Road D Signal F 198.6 C 33.5
41 Cowell Road / Treat Boulevard D Signal F 89.8 F 124.5
42 Leland Road / Santa Teresa Drive D Signal A 9.2 A 7.1

43 Bailey Road / Project Entrance D Signal B 16.3 A 5.9
44 Treat Boulevard / Oak Grove Road D Signal F 237.7 F 272.5
45 Willow Pass Road / Diamond Boulevard D Signal B 18.0 D 41.1
46 Willow Pass Road / Market Street E Signal D 40.6 D 49.5
47 Willow Pass Road / Galindo Street E Signal D 54.7 F 111.7
48 Concord Boulevard / Port Chicago Highway E Signal F 130.0 C 23.1
49 Kirker Pass Road / Oakhurst Drive/Concord Boulevard D Signal F 699.3 F 336.6
50 Ygnacio Valley Road / Clayton Road D Signal F 289.0 F 108.7

2 Each study intersection is controlled by a traffic signal, a side-street stop-controlled (SSSC), or a all-way stop-controlled (AWSC).

Note:  Intersections that are operating below acceptable levels are shown in BOLD.

12 SSSC

E

# Intersection Delay Criteria1

E

Long-term (2035)

13 E SSSC

36

Intersection

Control2

SSSC

1 For all intersections, the LOS criteria is based on seconds of delay.

AM Peak PM Peak
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LONG-TERM LEVELS OF SERVICE AT STUDY FREEWAY SEGMENTS

Traffic operations were evaluated at the study freeway segments under Long-term traffic conditions.
Freeway volumes for the Long-term scenario were calculated by determining the annual growth increment
from the CCTA travel demand forecast model and applying that growth increment to the existing freeway
segment volumes.

In the Long-term scenario, the following freeway segments will be widened per the CCTA travel demand
forecast model:

· EB SR-4 between I-680 and Solano Way – widened from two lanes to four lanes
· EB SR-4 between Solano Way and SR-242 – widened from two lanes to four lanes
· EB SR-4 between SR-242 and Port Chicago Highway – widened from four lanes to five lanes
· WB SR-4 between SR-242 and Solano Way – widened from two lanes to four lanes
· WB SR-4 between Solano Way and I-680 – widened from two lanes to four lanes

Table 13 shows the peak hour LOS and density for each freeway section in the study area.

As shown in Table 13, all the freeway segments operate at acceptable LOS standards. Additional detail of
the analysis is provided in the Appendix.



Traffic Impact Study – Draft Final Report

Transportation Impact Study │ Pittsburg Faria Annexation
November 2017  │  Final 34

Table 13 – Long-term Freeway Segment Level of Service Summary

LONG-TERM LEVELS OF SERVICE AT STUDY FREEWAY RAMPS

Traffic operations were evaluated at the study freeway ramps under Long-term traffic conditions.  Ramp
volumes for the Long-term scenario were calculated by determining the annual growth increment from the
CCTA travel demand forecast model and applying that growth increment to the existing freeway ramp
volumes. Table 14 shows the peak hour LOS and density for each freeway ramp in the study area.

As shown in Table 14, all freeway ramps operate under acceptable LOS. Additional detail of the analysis
is provided in the Appendix.

LOS LOS Density
(pc/mi/ln)* LOS Density

(pc/mi/ln)*

SR-242 between I-680 and Clayton Road E A 7.8 D 27.4
SR-242 between Clayton Road and Concord Avenue E A 9.2 C 23.4
SR-242 between Concord Avenue and Grant Street E A 8.1 C 25.1
SR-242 between Grant Street and Olivera Road E A 10.0 D 27.0
SR-242 between Olivera Road and SR-4 E B 12.7 E 38.9

SR-242 between SR-4 and Olivera Road F E 39.1 C 23.6
SR-242 between Olivera Road and Grant Street F D 26.9 C 18.7
SR-242 between Grant Street and Concord Avenue F D 27.2 B 16.8
SR-242 between Concord Avenue and Clayton Road F C 24.0 B 15.0
SR-242 between Clayton Road and I-680 F D 32.2 C 19.1

SR-4 between I-680 and Solano Way E A 3.4 C 23.5
SR-4 between Solano Way and SR-242 E A 2.9 C 21.1
SR-4 between SR-242 and Port Chicago Highway F A 2.6 C 18.2
SR-4 between Port Chicago Highway and Willow Pass Road F A 9.2 F 51.9
SR-4 between Willow Pass Road and San Marco Boulevard F A 8.5 E 37.1
SR-4 between San Marco Boulevard and Bailey Road F A 8.8 E 40.8
SR-4 between Bailey Road and Railroad Avenue F A 7.8 D 33.8

SR-4 between Railroad Avenue and Bailey Road F D 32.8 B 16.6
SR-4 between Bailey Road and San Marco Boulevard F E 38.6 B 17.9
SR-4 between San Marco Boulevard and Willow Pass Road F E 38.6 C 18.3
SR-4 between Willow Pass Road and Port Chicago Highway F F 150.7 C 23.2
SR-4 between Port Chicago Highway and SR-242 F C 24.6 A 9.4
SR-4 between SR-242 and Solano Way E D 29.4 B 11.7
SR-4 between Solano Way and I-680 E B 17.8 B 12.3

Freeway Section

Criteria Long-term (2035)
AM PM

Northbound

Southbound

Eastbound

Westbound

* pc/mi/ln = passenger car per mile per lane
Locations operating unacceptably are bolded.
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Table 14 – Long-term Freeway Ramp Level of Service Summary

LONG-TERM PLUS PROJECT LEVELS OF SERVICE AT INTERSECTIONS

Long-Term (2035) plus project traffic conditions were evaluated at the study intersections and are shown
in Figure 11.  As shown in Table 15, the project results in increased delay at some of the study intersections
which did not function within acceptable standards even without the project.  Intersections that did not meet
acceptable standards without the project, and the project contributes more than one percent of the volume
to the intersection are considered significant impacts.  Additional detail is provided in the Appendix.

As shown in Table 15, all the study intersections satisfy operational standards, except at the following
intersections during the Long-term (2035) Plus Project conditions:

· #1 – Avila Road and Willow Pass Road (PM peak hour)
o PM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
· #3 – WB SR-4 Ramps and Willow Pass Road (AM peak hour)

o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or
more, significant impact.

· #4 – Rio Verde Circle and San Marco Boulevard (AM peak hour)
o AM Peak: Worsened from LOS D to LOS F, and increased volumes by one percent or

more, significant impact.

LOS LOS Density
(pc/mi/ln)* LOS Density

(pc/mi/ln)*

Willow Pass Rd Off-ramp F A 8.3 F 39.7
Willow Pass Rd On-ramp F B 11.9 F 35.4
San Marco Blvd Off-ramp F B 16.1 F 42.6
SB San Marco Blvd Loop On-ramp F B 10.1 D 33.5
NB San Marco Blvd Diagonal On-ramp F A 9.8 D 30.6
SB Bailey Rd Diagonal Off-ramp F A 9.6 D 29.4
NB Bailey Rd Loop Off-ramp F B 10.3 C 26.5
Bailey Rd On-ramp F B 14.3 E 35.5

NB Bailey Rd Diagonal Off-ramp F D 29.8 B 16.9
SB Bailey Rd Loop Off-ramp F C 25.7 C 21.7
Bailey Rd On-ramp F E 36.3 B 16.5
San Marco Blvd Off-ramp F D 32.2 B 17.9
NB San Marco Blvd Loop On-ramp F E 36.1 C 23.4
SB San Marco Blvd Diagonal On-ramp F F 44.6 C 20.1
Willow Pass Rd Off-ramp F D 34.0 B 20.0
Willow Pass Rd On-ramp F F 56.9 C 23.2

Eastbound SR-4

Westbound SR-4

* pc/mi/ln = passenger car per mile per lane
Locations operating unacceptably are bolded.

Freeway Ramps

Criteria Long-term (2035)
AM PM
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· #6 – W. Leland Road and San Marco Boulevard (AM and PM peak hours)
o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
o PM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
· #7 – EB SR-4 Ramps and San Marco Boulevard (AM and PM peak hours)

o AM Peak: Worsened from LOS D to LOS E, and increased volumes by one percent or
more, significant impact.

o PM Peak: Operates at LOS E, increased delay, and increased volumes by one percent or
more, significant impact.

· #8 – WB SR-4 Ramps and San Marco Boulevard (AM peak hour)
o AM Peak: Operates at LOS E, increased delay, and increased volumes by one percent or

more, significant impact.
· #10 – Willow Pass Road and Bailey Road (AM and PM peak hours)

o AM Peak: Operates at LOS F, increased delay, but volumes did not increase by one
percent, not a significant impact.

o PM Peak: Operates at LOS F, increased delay, but volumes did not increase by one
percent, not a significant impact.

· #14 – Willow Pass Road and Railroad Avenue (AM peak hour)
o AM Peak: Operates at LOS E, increased delay, but volumes did not increase by one

percent, not a significant impact.
· #17 – W. Leland Road and Southwood Drive (AM peak hour)

o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or
more, significant impact.

· #18 – W. Leland Road and Bailey Road (AM and PM peak hours)
o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
o PM Peak: Worsened from LOS E to LOS F, and increased volumes by one percent or

more, significant impact.
· #23 – W. Leland Road and Chestnut Drive (AM peak hour)

o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or
more, significant impact.

· #24 – W. Leland Road and Jacqueline Drive (AM peak hour)
o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
· #26 – W. Leland Road and Range Road (AM peak hour)

o AM Peak: Operates at LOS E, increased delay, and increased volumes by one percent or
more, significant impact.

· #27 – W. Leland Road and Dover Way (AM peak hour)
o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
· #28 – W. Leland Road and Burton Avenue (AM peak hour)

o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or
more, significant impact.

· #29 – W. Leland Road and Crestview Drive (AM and PM peak hours)
o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
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o PM Peak: Operates at LOS E, increased delay, and increased volumes by one percent or
more, significant impact.

· #30 – W. Leland Road and Railroad Avenue (AM and PM peak hours)
o AM Peak: Operates at LOS F, increased delay, but volumes did not increase by one

percent, not a significant impact.
o PM Peak: Operates at LOS F, increased delay, but volumes did not increase by one

percent, not a significant impact.
· #31 – EB SR-4 Ramps and Railroad Avenue (PM peak hour)

o AM Peak: Operates at LOS F, decreased delay, not a significant impact.
· #33 – Willow Pass Road and Olivera Road (PM peak hour)

o PM Peak: Operates at LOS E, increased delay, and increased volumes by one percent or
more, significant impact.

· #35 – Concord Boulevard and Bailey Road (AM and PM peak hours)
o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
o PM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
· #36 – Bailey Road and Myrtle Drive (AM and PM peak hours)

o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or
more, significant impact.

o PM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or
more, significant impact.

· #38 – Clayton Road and Farm Bureau Road (AM and PM peak hours)
o AM Peak: Operates at LOS F, increased delay, but volumes did not increase by one

percent, not a significant impact.
o PM Peak: Operates at LOS F, decreased delay, not a significant impact.

· #39 – Clayton Road and Treat Boulevard (AM and PM peak hours)
o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
o PM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
· #40 – Clayton Road and Bailey Road (AM peak hour)

o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or
more, significant impact.

· #41 – Cowell Road and Treat Boulevard (AM and PM peak hours)
o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
o PM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
· #43 – Bailey Road and Project Entrance (AM peak hour)

o AM Peak: Worsened from LOS B to LOS F, and increased volumes by one percent or
more, significant impact.

· #44 – Treat Boulevard and Oak Grove Road (AM and PM peak hours)
o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
o PM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or

more, significant impact.
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· #47 – Willow Pass Road and Galindo Street (PM peak hour)
o PM Peak: Operates at LOS F, increased delay, but volumes did not increase by one

percent, not a significant impact.
· #48 – Concord Boulevard and Port Chicago Highway (AM peak hour)

o AM Peak: Operates at LOS F, increased delay, and increased volumes by one percent or
more, significant impact.

· #49 – Kirker Pass Road and Oakhurst Drive/Concord Boulevard (AM and PM peak hours)
o AM Peak: Operates at LOS F, but decreased delay, not a significant impact.
o PM Peak: Operates at LOS F, but decreased delay, not a significant impact.

· #50 – Ygnacio Valley Road and Clayton Road (AM and PM peak hours)
o AM Peak: Operates at LOS F, but decreased delay, not a significant impact.
o PM Peak: Operates at LOS F, but decreased delay, not a significant impact.
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Table 15 – Long-Term (2035) Plus Project Intersection Level of Service Summary

LOS Delay LOS Delay LOS Delay Δ Delay LOS Delay Δ Delay

1 Avila Road / Willow Pass Road E Signal C 25.5 F 104.6 C 30.0 4.5 F 121.7 17.1
2 EB SR-4 Ramps / Willow Pass Road E Signal B 11.7 C 24.9 B 12.0 0.3 C 26.3 1.4

3 WB SR-4 Ramps / Willow Pass Road E Signal F 343.6 B 15.9 F 358.2 14.6 B 16.6 0.7

4 Rio Verde Circle / San Marco Boulevard E AWSC D 32.3 A 9.2 F 67.4 35.1 B 13.8 4.6

5 Santa Teresa Drive / San Marco Boulevard D Signal C 34.5 B 18.5 D 46.6 12.1 B 18.3 -0.2
6 Leland Road / San Marco Boulevard D Signal F 91.6 F 143.1 F 98.8 7.2 F 147.0 3.9
7 EB SR-4 Ramps / San Marco Boulevard D Signal D 47.6 E 56.3 E 62.3 14.7 E 78.6 22.3
8 WB SR-4 Ramps / San Marco Boulevard D Signal F 129.0 C 30.4 F 132.8 3.8 C 32.0 1.6

9 Willow Pass Road / Port Chicago Highway D Signal B 13.6 B 11.0 B 13.9 0.3 B 11.2 0.2

10 Willow Pass Road / Bailey Road D Signal F 146.6 F 110.6 F 146.9 0.3 F 111.6 1.0
11 Willow Pass Road / Loftus Road D Signal C 27.7 B 19.0 C 27.8 0.1 B 19.2 0.2

EB Willow Pass Road / Range Road A 6.9 A 9.1 A 7.2 0.3 A 9.3 0.2

Worst Approach B 12.4 B 14.0 B 12.7 0.3 B 14.3 0.3

WB Willow Pass Road / Range Road A 0.2 A 0.4 A 0.2 0.0 A 0.4 0.0

Worst Approach A 0.6 A 0.6 A 0.6 0.0 A 0.7 0.1

14 Willow Pass Road / Railroad Avenue D Signal E 58.0 C 31.4 E 58.2 0.2 C 31.9 0.5
15 Leland Road / Alves Ranch Drive D Signal C 32.5 C 22.0 C 32.7 0.2 C 22.1 0.1

16 Leland Road / Woodhill Drive D Signal B 13.5 B 12.1 B 13.6 0.1 B 12.2 0.1

17 Leland Road / Southwood Drive D Signal F 92.9 D 47.0 F 96.2 3.3 D 47.9 0.9

18 Leland Road / Bailey Road E Signal F 165.8 E 66.8 F 174.8 9.0 F 104.0 37.2
19 Maylard Street / Bailey Road E Signal C 21.8 C 26.2 C 21.4 -0.4 C 26.5 0.3
20 EB SR-4 Ramps / Bailey Road E Signal C 24.9 D 41.6 C 24.6 -0.3 E 55.2 13.6

21 WB SR-4 Ramps / Bailey Road E Signal D 48.2 C 23.0 D 53.9 5.7 C 24.3 1.3

22 Canal Road / Bailey Road D Signal C 32.2 B 12.8 C 32.3 0.1 B 13.1 0.3

23 Leland Road / Chestnut Drive D Signal F 230.4 C 25.9 F 232.3 1.9 C 28.1 2.2

24 Leland Road / Jacqueline Drive D Signal F 179.7 C 27.6 F 182.1 2.4 C 27.3 -0.3

25 Leland Road / Montevideo Drive D Signal B 11.3 A 5.3 B 11.9 0.6 A 5.4 0.1
26 Leland Road / Range Road D Signal E 70.0 C 33.8 E 72.4 2.4 C 33.5 -0.3

27 Leland Road / Dover Way D Signal F 83.8 C 25.8 F 87.3 3.5 C 25.0 -0.8

28 Leland Road / Burton Avenue D Signal F 95.7 C 30.0 F 115.5 19.8 C 31.9 1.9

29 Leland Road / Crestview Drive D Signal F 202.7 E 60.2 F 208.3 5.6 E 64.0 3.8
30 Leland Road / Railroad Avenue D Signal F 183.8 F 172.8 F 165.7 -18.1 F 171.2 -1.6
31 EB SR-4 Ramps / Railroad Avenue D Signal C 27.6 F 94.8 C 27.9 0.3 F 94.7 -0.1
32 WB SR-4 Ramps / Railroad Avenue D Signal D 41.9 D 35.5 D 41.9 0.0 D 35.4 -0.1

33 Willow Pass Road / Olivera Road D Signal D 51.0 E 67.7 D 53.5 2.5 E 71.2 3.5
34 Concord Boulevard / Farm Bureau Road D Signal D 47.4 D 36.1 D 49.6 2.2 D 37.3 1.2

35 Concord Boulevard / Bailey Road D Signal F 204.7 F 120.8 F 251.4 46.7 F 157.5 36.7
Bailey Road / Myrtle Drive A 4.3 F 281.4 F 231.8 227.5 F 379.8 98.4

Worst Approach B 10.4 F 1096.4 F 6648.8 6638.4 F 1630.1 533.7
37 Clayton Road / Babel Lane D Signal C 31.1 C 31.3 C 31.2 0.1 C 31.6 0.3

38 Clayton Road / Farm Bureau Road D Signal F 90.1 F 87.3 F 92.1 2.0 F 86.8 -0.5
39 Clayton Road / Treat Boulevard D Signal F 83.5 F 102.2 F 89.0 5.5 F 122.7 20.5
40 Clayton Road / Bailey Road D Signal F 198.6 C 33.5 F 229.4 30.8 C 34.5 1.0
41 Cowell Road / Treat Boulevard D Signal F 89.8 F 124.5 F 96.0 6.2 F 129.0 4.5
42 Leland Road / Santa Teresa Drive D Signal A 9.2 A 7.1 B 12.2 3.0 A 8.1 1.0

43 Bailey Road / Project Entrance D Signal B 16.3 A 5.9 F 129.4 113.1 B 16.6 10.7

44 Treat Boulevard / Oak Grove Road D Signal F 237.7 F 272.5 F 237.9 0.2 F 276.6 4.1
45 Willow Pass Road / Diamond Boulevard D Signal B 18.0 D 41.1 B 17.9 -0.1 D 41.2 0.1
46 Willow Pass Road / Market Street E Signal D 40.6 D 49.5 D 40.7 0.1 D 49.8 0.3

47 Willow Pass Road / Galindo Street E Signal D 54.7 F 111.7 D 54.4 -0.3 F 111.8 0.1
48 Concord Boulevard / Port Chicago Highway E Signal F 130.0 C 23.1 F 147.8 17.8 C 24.2 1.1

49 Kirker Pass Road / Oakhurst Drive/Concord Boulevard D Signal F 699.3 F 336.6 F 693.9 -5.4 F 334.5 -2.1
50 Ygnacio Valley Road / Clayton Road D Signal F 289.0 F 108.7 F 288.1 -0.9 F 110.2 1.5

2 Each study intersection is controlled by a traffic signal, a side-street stop-controlled (SSSC), or a all-way stop-controlled (AWSC).
Note:  Intersections that are operating below acceptable levels are shown in BOLD and significant impacts are highlighted.

Long-term (2035)

# Intersection Delay Criteria1 Intersection

Control2

1 For all intersections, the LOS criteria is based on seconds of delay.

12 E SSSC

13 E SSSC

Long-term (2035) + Project

36 E SSSC

AM Peak PM Peak AM Peak PM Peak
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LONG-TERM PLUS PROJECT LEVELS OF SERVICE AT STUDY FREEWAY
SEGMENTS

Traffic operations were evaluated at the study freeway segments under Long-term plus project traffic
conditions.  Freeway volumes for the Long-term plus Project scenario were calculated by adding the
proposed project trips to the Long-term freeway volumes. Table 16 shows the peak hour LOS and density
for each freeway section in the study area.  Significant impacts for freeway segments occur when the project
worsens the level of service from an acceptable LOS to an unacceptable LOS or if the freeway segment
operates unacceptably without the project and the project increases the density.

As shown in Table 16, all the freeway segments operate under acceptable LOS. Additional detail of the
analysis is provided in the Appendix.

Table 16 – Long-term Plus Project Freeway Segment Level of Service Summary

LONG-TERM PLUS PROJECT LEVELS OF SERVICE AT STUDY FREEWAY
RAMPS

Traffic operations were evaluated at the study freeway ramps under Long-term plus project traffic
conditions.  Ramp volumes were calculated by adding the proposed project trips to the Long-term ramp

LOS LOS Density
(pc/mi/ln)* LOS Density

(pc/mi/ln)* LOS Density
(pc/mi/ln)* LOS Density

(pc/mi/ln)*

SR-242 between I-680 and Clayton Road E A 7.8 D 27.4 A 8.1 D 28.7
SR-242 between Clayton Road and Concord Avenue E A 9.2 C 23.4 A 9.6 C 24.4
SR-242 between Concord Avenue and Grant Street E A 8.1 C 25.1 A 8.4 C 25.9
SR-242 between Grant Street and Olivera Road E A 10.0 D 27.0 A 10.3 D 27.8
SR-242 between Olivera Road and SR-4 E B 12.7 E 38.9 B 13.0 E 40.9

SR-242 between SR-4 and Olivera Road F E 39.1 C 23.6 E 41.3 C 24.2
SR-242 between Olivera Road and Grant Street F D 26.9 C 18.7 D 27.9 C 19.1
SR-242 between Grant Street and Concord Avenue F D 27.2 B 16.8 D 28.1 B 17.2
SR-242 between Concord Avenue and Clayton Road F C 24.0 B 15.0 C 25.1 B 15.6
SR-242 between Clayton Road and I-680 F D 32.2 C 19.1 D 33.8 C 19.6

SR-4 between I-680 and Solano Way E A 3.4 C 23.5 A 3.6 C 24.0
SR-4 between Solano Way and SR-242 E A 2.9 C 21.1 A 3.1 C 21.6
SR-4 between SR-242 and Port Chicago Highway F A 2.6 C 18.2 A 2.9 C 24.0
SR-4 between Port Chicago Highway and Willow Pass Road F A 9.2 F 51.9 A 9.7 F 55.9
SR-4 between Willow Pass Road and San Marco Boulevard F A 8.5 E 37.1 A 8.9 E 39.3
SR-4 between San Marco Boulevard and Bailey Road F A 8.8 E 40.8 A 9.0 E 42.4
SR-4 between Bailey Road and Railroad Avenue F A 7.8 D 33.8 A 8.3 D 34.4

SR-4 between Railroad Avenue and Bailey Road F D 32.8 B 16.6 D 33.1 B 17.2
SR-4 between Bailey Road and San Marco Boulevard F E 38.6 B 17.9 E 40.3 C 18.3
SR-4 between San Marco Boulevard and Willow Pass Road F E 38.6 C 18.3 E 41.5 C 18.9
SR-4 between Willow Pass Road and Port Chicago Highway F F 150.7 C 23.2 F 194.0 C 24.0
SR-4 between Port Chicago Highway and SR-242 F C 24.6 A 9.4 C 25.7 A 10.0
SR-4 between SR-242 and Solano Way E D 29.4 B 11.7 D 30.1 B 12.0
SR-4 between Solano Way and I-680 E B 17.8 B 12.3 C 18.3 B 12.6

AM PM

Northbound

Southbound

Eastbound

* pc/mi/ln = passenger car per mile per lane

Westbound

Locations operating unacceptably are bolded and significant project impacts are highlighted.

Freeway Section

Criteria Long-term (2035)
AM PM

Long-term (2035) + Project
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volumes. Table 17 shows the peak hour LOS and density for each freeway ramp in the study area.
Significant impacts for freeway ramps occur when the project worsens the level of service from an
acceptable LOS to an unacceptable LOS or if the freeway ramp operates unacceptably without the project
and the project increases the density.

As shown in Table 17, all the freeway ramps operate under acceptable LOS. Additional detail of the
analysis is provided in the Appendix.

Table 17 – Long-term Plus Project Freeway Ramp Level of Service Summary

LOS LOS Density
(pc/mi/ln)* LOS Density

(pc/mi/ln)* LOS Density
(pc/mi/ln)* LOS Density

(pc/mi/ln)*

Willow Pass Rd Off-ramp F A 8.3 F 39.7 A 8.8 F 41.0
Willow Pass Rd On-ramp F B 11.9 F 35.4 B 12.1 F 36.5
San Marco Blvd Off-ramp F B 16.1 F 42.6 B 16.5 F 44.2
SB San Marco Blvd Loop On-ramp F B 10.1 D 33.5 B 10.3 D 34.3
NB San Marco Blvd Diagonal On-ramp F A 9.8 D 30.6 B 10.2 D 31.4
SB Bailey Rd Diagonal Off-ramp F A 9.6 D 29.4 B 10.0 D 30.6
NB Bailey Rd Loop Off-ramp F B 10.3 C 26.5 B 10.4 C 26.5
Bailey Rd On-ramp F B 14.3 E 35.5 B 15.2 E 36.0

NB Bailey Rd Diagonal Off-ramp F D 29.8 B 16.9 D 30.0 B 17.4
SB Bailey Rd Loop Off-ramp F C 25.7 C 21.7 C 26.0 C 22.8
Bailey Rd On-ramp F E 36.3 B 16.5 E 37.3 B 17.2
San Marco Blvd Off-ramp F D 32.2 B 17.9 D 32.8 B 18.3
NB San Marco Blvd Loop On-ramp F E 36.1 C 23.4 E 37.7 C 24.1
SB San Marco Blvd Diagonal On-ramp F F 44.6 C 20.1 F 46.4 C 20.5
Willow Pass Rd Off-ramp F D 34.0 B 20.0 E 35.3 C 20.6
Willow Pass Rd On-ramp F F 56.9 C 23.2 F 59.9 C 24.1

AM PM

Eastbound SR-4

* pc/mi/ln = passenger car per mile per lane

Westbound SR-4

Locations operating unacceptably are bolded and significant project impacts are highlighted.

Freeway Ramps

Criteria Long-term (2035)
AM PM

Long-term (2035) + Project
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7. MTSO’S FOR ALL SCENARIOS

Multi-modal transportation service objectives (MTSO’s) were analyzed for all the analysis scenarios.  In
Contra Costa County, there are action plans for each region (East County and Central County for this
project) that describe the MTSO’s that are needed to be analyzed. Table 3 on page 4 lists the MTSO’s for
the East County and Table 4 on page 5 lists the MTSO’s for the Central County.

DELAY INDEX

The delay index (DI) is defined as the ratio between the peak congested travel time and the uncongested
travel time along a roadway facility.  The DI criteria for each roadway facility are listed in Tables 3 and 4.
It should be noted that the delay index only pertains to the freeway segments in the Central and East
Counties.  The delay index for the freeway segments was calculated using HCS software using HCM 2010
methodology, consistent with the freeway analysis.  Travel times were determined under peak congestion
and also under uncongested conditions.

Table 18 summarizes the delay index for the freeways in the study area.

SR-4 in the East County operates at a delay index of 1.1 or better for all scenarios, which meets the delay
index criteria of 2.5 or better.

SR-4 in the Central County operates at a delay index of 1.1 or better for all scenarios, which meets the
delay index criteria of 5.0 or better.

SR-242 in the Central County operates at a delay index of 1.0 or better for all scenarios, which meets the
delay index criteria of 3.0 or better.

Based on this analysis, all roadway facilities in Central and East County meet the MTSO criteria.
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AVERAGE SPEED, AVERAGE STOPPED DELAY, LOS, VOLUME TO
CAPACITY, HOV USAGE

Other MTSO’s analyzed per the CCTA established criteria include average speed, average stopped delay,
arterial LOS, volume to capacity, and HOV usage.

For arterial roadways, the average speed is determined from the Synchro analysis.  The only roadway
corridor that has a specified average speed threshold is Clayton Road with an average speed of 15 mph or
better.  There are no specific standards mentioned for average speeds for the other corridors and therefore
the speeds are used for comparison purposes only.

The average stopped delay is determined from the Synchro analysis for each arterial roadway and is
measured in the number of cycle lengths to clear the intersection.  This was calculated by taking the average
intersection delay divided by the cycle length, resulting in the number of cycles for a vehicle to get through
the intersection.  The specified average stopped delay threshold is lasted in Table 4.

The arterial roadway LOS is determined from the Synchro analysis for each roadway.  There are no
specified arterial LOS for each of the listed roadways.  Instead, the LOS threshold is listed for specific
intersections.  Therefore, the arterial LOS are used for comparison purposes only.

The volume to capacity (v/c) is the ratio of the traffic volume on a specified corridor to the corridor’s
operational capacity.  The capacity for each roadway is mentioned in the CCTA Countywide Travel Demand
Model.  The v/c thresholds are only mentioned for Treat Boulevard and Ygnacio Valley Road/Kirker Pass
Road.  Therefore, the v/c ratios for the other corridors are used for comparison purposes only.

The HOV usage is determined by the Caltran’s HOV lane utilization report.  The most recent version of this
report that includes the study corridors is from 2010.  Future HOV lane usage was determined by using the
CCTA model to estimate the future growth rate for the HOV lane and applying that rate to the existing HOV
volume.  The same vehicle occupancy percentages in 2010 were assumed for the future scenario to
determine the persons in vehicle using the HOV lane.  The HOV lane utilization shall exceed 600 vehicles
per lane in the peak direction during the peak hour.

Table 19 summarizes the MTSO’s listed above for the routes of regional significance in the Central County.
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Table 19 – MTSO’s Summary – Central County

BAILEY ROAD

As shown in Table 19, the average speed on northbound Bailey Road is 13 mph or greater in the Existing
and Existing plus Project scenarios.  For southbound Bailey Road the average speed is 20 mph or greater
in the Existing and Existing plus Project scenarios.  In the Long-term and Long-term plus project scenarios,
the average speeds for northbound Bailey Road are 12 mph or greater and for southbound Bailey Road
are 20 mph or better.  In the Central County Action Plan, Bailey Road does not have a specified average
speed threshold.  Therefore, these values are listed for comparison purposes only.

The average stopped delay for the intersection of Bailey Road and Concord Boulevard is 1.7 cycles or less
for all scenarios.  This meets the established criteria of three cycles of better for this intersection.  The
average stopped delay for the intersection of Bailey Road and Clayton Road is 1.6 cycles or less for all
scenarios.  This meets the established criteria of three cycles of better for this intersection.

The arterial LOS on northbound Bailey Road is LOS E or better for all scenarios and on southbound Bailey
Road is LOS C for all scenarios.  Since there is no LOS threshold specified, these values are listed for
comparison purposes only.

The volume to capacity ratio on northbound Bailey Road is 0.60 or less for the Existing and Existing plus
Project scenarios.  For southbound Bailey Road the v/c ratio is 0.63 or less in the Existing and Existing plus
Project scenarios.  In the Long-term and Long-term plus project scenarios, the v/c ratio for northbound

AM PM AM PM AM PM AM PM
NB None 18 18 18 13 18 15 17 12
SB None 21 20 22 20 22 20 22 20

Concord Blvd 3.0 0.3 0.3 0.5 0.5 1.2 0.8 1.7 1.0
Clayton Rd 3.0 0.2 0.2 0.3 0.2 1.4 0.2 1.6 0.2

NB None D D D E D D D E
SB None C C C C C C C C
NB None 0.19 0.53 0.22 0.60 0.20 0.55 0.23 0.62
SB None 0.55 0.41 0.63 0.45 1.10 0.45 1.18 0.49
EB 15 30 29 30 29 30 28 30 28
WB 15 31 29 29 28 22 27 22 27

Bailey Rd 3.0 0.2 0.2 0.3 0.2 1.4 0.2 1.6 0.2
Ygnacio Valley Rd 3.0 0.3 0.3 0.3 0.3 1.9 0.7 1.9 0.7

Treat Blvd 3.0 0.3 0.4 0.3 0.4 0.6 0.7 0.6 0.9
EB None B B B B B B B B
WB None B B B B D B D C
EB None 0.24 0.68 0.25 0.68 0.29 0.82 0.30 0.83
WB None 0.68 0.35 0.75 0.35 0.75 0.45 0.76 0.45
NB None 27 28 26 27 27 22 27 21
SN None 26 28 25 28 23 27 21 26

Clayton Rd 3.0 0.3 0.4 0.3 0.4 0.6 0.7 0.6 0.9
Cowell Rd 5.0 0.5 0.5 0.5 0.6 0.6 0.9 0.6 0.9

Oak Grove Rd 5.0 0.4 0.5 0.4 0.7 1.6 1.9 1.6 2.0
NB None C C C C C D C D
SB None B B B B C B C B
NB 1.5 0.24 0.89 0.25 0.91 0.42 1.01 0.43 1.04
SB 1.5 0.81 0.33 0.83 0.35 0.89 0.59 0.91 0.60
NB None 18 3 18 3 17 3 17 3
SB None 16 29 15 29 14 23 14 23

Average Stopped
Delay

Clayton Rd 3.0 0.3 0.3 0.3 0.3 1.9 0.7 1.9 0.7

NB None D F D F D F D F
SB None E B E B E C E C
NB 1.50 0.20 0.73 0.20 0.74 0.30 0.91 0.30 0.92
SB 1.50 0.68 0.28 0.68 0.28 0.82 0.39 0.83 0.40

Note:  Roadway segments that are operating below acceptable levels are shown in BOLD and significant impacts are highlighted.
v/c = volume-to-capacity ratio

Ygnacio
Valley Rd

Average Speed
(mph)

v/c

LOS

LOS

Bailey Road

Average Speed
(mph)

Average Stopped
Delay

v/c

LOS

LOS

Average Stopped
Delay

Average Stopped
Delay

Clayton
Road

Average Speed
(mph)

v/c

Treat
Boulevard

Average Speed
(mph)

v/c

Corridor Measure of
Effectiveness

Existing Existing + Project Long-term Long-term + Project
ThresholdDirection/

Cross-Street
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Bailey Road is 0.62 or less.  In the Long-term and Long-term plus project scenarios, the v/c ratio for
southbound Bailey Road is 1.18 or less.  Since there is no v/c threshold specified, these values are listed
for comparison purposes only.

CLAYTON ROAD

As shown in Table 19, the average speed on eastbound Clayton Road is 29 mph or greater in the Existing
and Existing plus Project scenarios.  For westbound Clayton Road the average speed is 28 mph or greater
in the Existing and Existing plus Project scenarios.  In the Long-term and Long-term plus project scenarios,
the average speeds for eastbound Clayton Road are 28 mph or greater and for westbound Clayton Road
are 22 mph or better.  In the Central County Action Plan, the specified average speed threshold is 15 mph.
Therefore, these segments meet the thresholds.

The average stopped delay for the intersection of Clayton Road and Bailey Road is 1.6 cycles or less for
all scenarios.  This meets the established criteria of three cycles of better for this intersection.  The average
stopped delay for the intersection of Clayton Road and Ygnacio Valley Road is 1.9 cycles or less for all
scenarios.  This meets the established criteria of three cycles of better for this intersection.  The average
stopped delay for the intersection of Clayton Road and Treat Boulevard is 0.9 cycles or less for all scenarios.
This meets the established criteria of three cycles of better for this intersection.

The arterial LOS on eastbound Clayton Road is LOS B for all scenarios and on westbound Clayton Road
is LOS D or better for all scenarios.  Since there is no LOS threshold specified, these values are listed for
comparison purposes only.

The volume to capacity ratio on eastbound Clayton Road is 0.68 or less for the Existing and Existing plus
Project scenarios.  For westbound Clayton Road the v/c ratio is 0.75 or less in the Existing and Existing
plus Project scenarios.  In the Long-term and Long-term plus project scenarios, the v/c ratio for eastbound
Clayton Road is 0.83 or less.  In the Long-term and Long-term plus project scenarios, the v/c ratio for
westbound Clayton Road is 0.76 or less.  Since there is no v/c threshold specified, these values are listed
for comparison purposes only.

TREAT BOULEVARD

As shown in Table 19, the average speed on northbound Treat Boulevard is 26 mph or greater in the
Existing and Existing plus Project scenarios.  For southbound Treat Boulevard the average speed is 25
mph or greater in the Existing and Existing plus Project scenarios.  In the Long-term and Long-term plus
project scenarios, the average speeds for northbound Treat Boulevard are 21 mph or greater and for
southbound Treat Boulevard are 21 mph or better.  In the Central County Action Plan, Treat Boulevard
does not have a specified average speed threshold.  Therefore, these values are listed for comparison
purposes only.

The average stopped delay for the intersection of Treat Boulevard and Clayton Road is 0.9 cycles or less
for all scenarios.  This meets the established criteria of three cycles of better for this intersection.  The
average stopped delay for the intersection Treat Boulevard and Cowell Road is 0.9 cycles or less for all
scenarios.  This meets the established criteria of five cycles of better for this intersection.  The average
stopped delay for the intersection Treat Boulevard and Oak Grove Road is 1.9 cycles or less for all
scenarios.  This meets the established criteria of five cycles of better for this intersection.
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The arterial LOS on northbound Treat Boulevard is LOS D or better for all scenarios and on southbound
Treat Boulevard is LOS C for all scenarios.  Since there is no LOS threshold specified, these values are
listed for comparison purposes only.

The volume to capacity ratio on northbound Treat Boulevard is 0.91 or less for the Existing and Existing
plus Project scenarios.  For southbound Treat Boulevard the v/c ratio is 0.83 or less in the Existing and
Existing plus Project scenarios.  In the Long-term and Long-term plus project scenarios, the v/c ratio for
northbound Treat Boulevard is 1.04 or less.  In the Long-term and Long-term plus project scenarios, the v/c
ratio for southbound Treat Boulevard is 0.91 or less.  Since there is no v/c threshold specified, these values
are listed for comparison purposes only.

YGNACIO VALLEY ROAD

As shown in Table 19, the average speed on northbound Ygnacio Valley Road is 3 mph or greater in the
Existing and Existing plus Project scenarios.  For southbound Ygnacio Valley Road the average speed is
15 mph or greater in the Existing and Existing plus Project scenarios.  In the Long-term and Long-term plus
project scenarios, the average speeds for northbound Ygnacio Valley Road are 3 mph or greater and for
southbound Ygnacio Valley Road are 14 mph or better.  In the Central County Action Plan, Ygnacio Valley
Road does not have a specified average speed threshold.  Therefore, these values are listed for comparison
purposes only.

The average stopped delay for the intersection of Ygnacio Valley Road and Clayton Road is 1.9 cycles or
less for all scenarios.  This meets the established criteria of three cycles of better for this intersection.

The arterial LOS on northbound Ygnacio Valley Road is LOS F or better for all scenarios and on southbound
Ygnacio Valley Road is LOS E for all scenarios.  Since there is no LOS threshold specified, these values
are listed for comparison purposes only.

The volume to capacity ratio on northbound Ygnacio Valley Road is 0.74 or less for the Existing and Existing
plus Project scenarios.  For southbound Ygnacio Valley Road the v/c ratio is 0.68 or less in the Existing
and Existing plus Project scenarios.  In the Long-term and Long-term plus project scenarios, the v/c ratio
for northbound Ygnacio Valley Road is 0.92 or less.  In the Long-term and Long-term plus project scenarios,
the v/c ratio for southbound Ygnacio Valley Road is 0.83 or less.  Since there is no v/c threshold specified,
these values are listed for comparison purposes only.

SR-4

HOV lane usage was observed for SR-4 within the study corridor. Table 20 summarizes the persons using
the HOV lane in the peak direction for each scenario.
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Table 20 – HOV Lane Summary – SR-4

As shown in Table 20, the number of vehicles in the HOV lane exceeds the 600-vehicle utilization goal for
each peak direction and scenario.

MTSO SUMMARY

The specified thresholds for all the MTSO’s for the roadways within the study area are met.  In many cases,
there were no specified thresholds, and therefore those values were shown for comparison purposes.
There are no significant impacts from the MTSO’s.

Scenario Peak Direction Vehicles using HOV Lane Persons using HOV Lane

AM WB 1,755 3,608
PM EB 703 1,470
AM WB 1,823 3,747
PM EB 737 1,539
AM WB 2,001 4,109
PM EB 1,612 3,328
AM WB 2,001 4,109
PM EB 1,646 3,397

Long-Term
(2035) + Project

Existing

Existing +
Project

Long-Term
(2035)
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8. POTENTIAL EFFECTS ON TRANSIT, BICYCLE, AND PEDESTRIAN
MOBILITY

The project was evaluated to determine if it would likely conflict with adopted policies, plans, or programs
supporting alternative transportation (e.g., bus turnouts, bicycle racks) or generate pedestrian, bicycle, or
transit travel demand that would not be accommodated by transit, bicycle, or pedestrian facilities and plans.

Due to the remote nature of the Faria Annexation residential development, residents have the option of
driving or bicycling, but most would likely drive.  There are no existing transit routes adjacent to the proposed
project entrances along San Marco Boulevard, Bailey Road, or Avila Road.  But the Pittsburg BART station
is approximately two miles from the project entrances, and some residents would likely drive to BART and
commute from this BART Station.

According to the 2011-2015 U.S. Census4, 10.5 percent of Pittsburg residents use transit to travel to work.
This typically represents the highest level of transit ridership during the day.  However, there are no transit
routes providing access to the proposed project site, so it is not anticipated that residents would use the
transit facilities.  Therefore, the project impact on the transit service is determined to be less than significant.

There are existing sidewalks on San Marco Boulevard near the proposed project entrance which would
provide pedestrian connectivity to the adjacent land uses along San Marco Boulevard.  There are no
pedestrian facilities along Avila Road, but there are also few destinations for pedestrians along Avila Road.
Along Bailey Road, near the proposed project entrance, there are no pedestrian facilities, but there are also
no nearby destinations that pedestrians would want to access.

Cyclists would be able to access the residential development using the proposed bike lanes along San
Marco Boulevard between Rio Verde Circle and Bailey Road.  There exists a Class I bike path parallel to
San Marco Boulevard from Rio Verde Circle to El Cajon Court.  However, there remains a gap between El
Cajon Court and W Leland Road with no bicycle facilities.  If this gap were fixed,  the bicycle facilities would
provide connectivity to the existing bike lanes along W. Leland Road from San Marco Boulevard to Burton
Avenue.  There are not anticipated to be bicycle facilities at the other two proposed project entrances.

4 American Factfinder, U.S. Census Bureau, 2013.
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9. SITE ACCESS AND CIRCULATION

The Faria Annexation project is in its preliminary planning stage and does not have a detailed site plan.
Therefore, on-site circulation and access was not evaluated.

There are three access points for the project that would connect to existing streets: along San Marco
Boulevard, along Bailey Road, and along Santa Teresa Drive to W. Leland Road in the future.  The access
along Bailey Road would be a signalized intersection with full access.  The access along San Marco
Boulevard connects to the existing dead end just south of Rio Verde Circle.  The operations of the signalized
intersections are discussed in the intersection level of service sections for each scenario.
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10. SUMMARY OF IMPACTS AND RECOMMENDED MITIGATION

Based on the results of the traffic analysis the following impacts are noted.  Impacts are identified as being
significant unless mitigated.

The intersections which require mitigation are listed below:

· #1 – Avila Road/Willow Pass Road – (Long-term plus Project only)
· #2 – EB SR-4 Ramps/Willow Pass Road – (Existing plus Project only)
· #3 – WB SR-4 Ramps/Willow Pass Road – (Existing plus Project, Long-term plus Project)
· #4 – Rio Verde Circle/San Marco Boulevard – (Long-term plus Project only)
· #6 – W. Leland Road/San Marco Boulevard – (Existing plus Project, Long-term plus Project)
· #7 – EB SR-4 Ramps/San Marco Boulevard – (Long-term plus Project only)
· #8 – WB SR-4 Ramps/San Marco Boulevard – (Long-term plus Project only)
· #11 – Willow Pass Road/Loftus Road – (Existing plus Project)
· #17 – W. Leland Road/Southwood Drive – (Long-term plus Project only)
· #18 – W. Leland Road/Bailey Road – (Existing plus Project, Long-term plus Project)
· #23 – W. Leland Road/Chestnut Drive – (Existing plus Project, Long-term plus Project)
· #24 – W. Leland Road/Jacqueline Drive – (Existing plus Project, Long-term plus Project)
· #26 – W. Leland Road/Range Road – (Long-term plus Project only)
· #27 – W. Leland Road/Dover Way – (Long-term plus Project only)
· #28 – W. Leland Road/Burton Avenue – (Long-term plus Project only)
· #29 – W. Leland Road/Crestview Drive – (Existing plus Project, Long-term plus Project)
· #33 – Willow Pass Road/Olivera Road – (Long-term plus Project only)
· #35 – Concord Boulevard/Bailey Road – (Existing plus Project, Long-term plus Project)
· #36 – Bailey Road/Myrtle Drive – (Existing plus Project, Long-term plus Project)
· #39 – Clayton Road/Treat Boulevard – (Existing plus Project, Long-term plus Project)
· #40 – Clayton Road/Bailey Road – (Long-term plus Project only)
· #41 – Cowell Road/Treat Boulevard – (Existing plus Project, Long-term plus Project)
· #43 – Bailey Road/Project Entrance – (Long-term plus Project)
· #44 – Treat Boulevard/Oak Grove Road – (Existing plus Project, Long-term plus Project)
· #48 – Concord Boulevard/Port Chicago Highway – (Long-term plus Project)

There are no freeway segments or freeway ramps which require mitigation.

SIGNIFICANT UNLESS MITIGATED

EXISTING PLUS PROJECT MITIGATIONS

Impacts #1 through #13 are intersection impacts that occur in the Existing plus Project scenario. Table
21 on page 58 shows the Existing, Existing plus Project, and mitigated Existing plus Project levels of service
and delays.

Impact 1: Intersection Existing Plus Project (Intersection #2)

The EB SR-4 Ramps/Willow Pass Road intersection would operate at LOS F during the AM and PM peak
hours, which is unacceptable under the Existing condition.  The intersection would increase in delay with
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the addition of the proposed project and the project adds more than one percent of the volume to the
intersection.  This is a significant impact.

Mitigation 1

To mitigate the project impacts expected to occur in the Existing plus Project condition, the
intersection should be signalized, a southbound left turn lane should be added, the shared
southbound through-left lane should be restriped to be a through lane, and the eastbound approach
should be restriped to be an eastbound left turn lane and a shared eastbound through-right lane.
The intersection meets the peak hour traffic signal warrant in the Existing plus Project scenario.  As
shown in Table 21, the proposed mitigation is anticipated to improve the operations at the EB SR-
4 Ramps/Willow Pass Road intersection to LOS B in the AM and PM peak hours.  The intersection
would meet the LOS requirement of LOS D or better for a signalized intersection in the City of
Pittsburg and thereby would reduce the impact to less than significant.

Since the mitigation is already planned in the Capital Improvement Program for the 2015 Update
to the Contra Costa CMP (Project 1028), although no funding sources have been identified, the
project shall pay its fair-share fee.  In addition, there is no timeframe for the completion of this
project.  Modifying the intersection would reduce the impact to less than significant.

Impact 2: Intersection Existing Plus Project (Intersection #3)

The WB SR-4 Ramps/Willow Pass Road intersection will operate at LOS F during the AM peak hour, which
is unacceptable under the Existing condition.  The intersection would experience an increase in delay during
the AM peak hour due to the proposed project.  Since the intersection operated unacceptably without the
project and the project trips increased the intersection volumes by at least one percent, this is a significant
impact.

Mitigation 2

To mitigate the project impacts expected to occur in the Existing plus Project condition, the
intersection should be signalized, a northbound left turn lane should be added, the northbound
shared through-left turn lane should be restriped to be a through lane, and the westbound approach
should be restriped to be two westbound left turn lanes and a shared westbound through-right lane.
The intersection meets the peak hour traffic signal warrant in the Existing plus Project scenario.  As
shown in Table 21, the proposed mitigation is anticipated to improve the operations at the WB SR-
4 Ramps/Willow Pass Road intersection to LOS E in the AM peak hour.  The intersection would
not meet the LOS requirement of LOS D or better for a signalized intersection in the City of
Pittsburg, but would operate at better than without project conditions and thereby would reduce the
impact to less than significant.

Since the mitigation is already planned in the Capital Improvement Program for the 2015 Update
to the Contra Costa CMP (Project 1028), although no funding sources have been identified, the
project shall pay its fair-share fee.  In addition, there is no timeframe for the completion of this
project.  Modifying the intersection would reduce the impact to less than significant.
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Impact 3: Intersection Existing Plus Project (Intersection #6)

The W. Leland Road/San Marco Boulevard intersection will operate at LOS D during the AM peak hour,
which is acceptable under the Existing condition.  The intersection would then worsen to an unacceptable
LOS E due to the proposed project.  This is a significant impact.

Mitigation 3

To mitigate the project impacts expected to occur in the Existing plus Project condition, the
intersection cycle length should be optimized.  As shown in Table 21, the proposed mitigation is
anticipated to improve the operations at the W. Leland Road/San Marco Boulevard intersection to
an acceptable LOS D in the AM peak hour.  The intersection would meet the LOS requirement of
LOS D or better for a signalized intersection in the City of Pittsburg and thereby would reduce the
impact to less than significant.

Since the mitigation is included in the Pittsburg CIP (Project S-7) as a general citywide on-going
signal retiming project, the project shall pay its fair-share fee.  The funding identified for this project
is $135,000 from the gas tax.  Optimizing the cycle length at the intersection would reduce the
impact to less than significant.

Impact 4: Intersection Existing Plus Project (Intersection #11)

The Willow Pass Road/Loftus Road intersection will operate at LOS F during the AM peak hour, which is
unacceptable under the Existing condition.  The intersection would increase in delay with the addition of
the proposed project and the project adds more than one percent of the volume to the intersection.  This is
a significant impact.

Mitigation 4

To mitigate the project impacts expected to occur in the Existing plus Project condition, the
intersection cycle length should be optimized.  As shown in Table 21, the proposed mitigation is
anticipated to improve the operations at the Willow Pass Road/Loftus Road intersection to an
acceptable LOS C in the AM peak hour.  The intersection would meet the LOS requirement of LOS
D or better for a signalized intersection in the City of Pittsburg and thereby would reduce the impact
to less than significant.

Since the mitigation is included in the Pittsburg CIP (Project S-7) as a general citywide on-going
signal retiming project, the project shall pay its fair-share fee.  The funding identified for this project
is $135,000 from the gas tax.  Optimizing the cycle length at the intersection would reduce the
impact to less than significant.

Impact 5: Intersection Existing Plus Project (Intersection #18)

The W Leland Road/Bailey Road intersection will operate at LOS F during the AM peak hour, which is
unacceptable under the Existing condition.  The intersection would increase in delay with the addition of
the proposed project and the project adds more than one percent of the volume to the intersection.  This is
a significant impact.
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Mitigation 5

To mitigate the project impacts expected to occur in the Existing plus Project condition, the
intersection timing splits should be optimized.  As shown in Table 21, the proposed mitigation is
anticipated to improve the operations at the W Leland Road/Bailey Road intersection to LOS F in
the AM peak hour.  Although the intersection would not meet the LOS requirement of LOS D or
better for a signalized intersection in the City of Pittsburg, the intersection operates better than the
without project condition and thereby would reduce the impact to less than significant.

Since the mitigation is included in the Pittsburg CIP (Project S-7) as a general citywide on-going
signal retiming project, the project shall pay its fair-share fee.  The funding identified for this project
is $135,000 from the gas tax.  Optimizing the timing splits at the intersection would reduce the
impact to less than significant.

Impact 6: Intersection Existing Plus Project (Intersection #23)

The W Leland Road/Chestnut Drive intersection will operate at LOS F during the AM peak hour, which is
unacceptable under the Existing condition.  The intersection would increase in delay with the addition of
the proposed project and the project adds more than one percent of the volume to the intersection.  This is
a significant impact.

Mitigation 6

To mitigate the project impacts expected to occur in the Existing plus Project condition, the
westbound left turn and eastbound left turn movements should be converted from protected left
turn phasing to permitted left turn phasing.  As shown in Table 21, the proposed mitigation is
anticipated to improve the operations at the W Leland Road/Chestnut Drive intersection to LOS E
in the AM peak hour.  Although the intersection would not meet the LOS requirement of LOS D or
better for a signalized intersection in the City of Pittsburg, the intersection operates better than the
without project condition and thereby would reduce the impact to less than significant.

Since the project did not trigger the unacceptable level of service (i.e. already operated at LOS F
without the project) and the proposed mitigation improves the intersection operations to better than
the without project conditions, the project shall be responsible for a proportionate share of the
mitigation costs.  Modifying the intersection would reduce the impact to less than significant.

Impact 7: Intersection Existing Plus Project (Intersection #24)

The W Leland Road/Jacqueline Drive intersection will operate at LOS E during the AM peak hour, which is
unacceptable under the Existing condition.  The intersection would increase in delay with the addition of
the proposed project and the project adds more than one percent of the volume to the intersection.  This is
a significant impact.

Mitigation 7

To mitigate the project impacts expected to occur in the Existing plus Project condition, the
intersection timing splits should be optimized.  As shown in Table 21, the proposed mitigation is
anticipated to improve the operations at the W Leland Road/Jacqueline Drive intersection to an
acceptable LOS D in the AM peak hour.  The intersection would meet the LOS requirement of LOS
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D or better for a signalized intersection in the City of Pittsburg, and thereby would reduce the impact
to less than significant.

Since the mitigation is included in the Pittsburg CIP (Project S-7) as a general citywide on-going
signal retiming project, the project shall pay its fair-share fee.  The funding identified for this project
is $135,000 from the gas tax.  Optimizing the timing splits at the intersection would reduce the
impact to less than significant.

Impact 8: Intersection Existing Plus Project (Intersection #29)

The W Leland Road/Crestview Drive intersection will operate at LOS F during the AM peak hour, which is
unacceptable under the Existing condition.  The intersection would increase in delay with the addition of
the proposed project and the project adds more than one percent of the volume to the intersection.  This is
a significant impact.

Mitigation 8

To mitigate the project impacts expected to occur in the Existing plus Project condition, the
intersection timing splits should be optimized.  As shown in Table 21, the proposed mitigation is
anticipated to improve the operations at the W Leland Road/Crestview Drive intersection to LOS F
in the AM peak hour.  Although the intersection would not meet the LOS requirement of LOS D or
better for a signalized intersection in the City of Pittsburg, the intersection operates better than the
without project condition and thereby would reduce the impact to less than significant.

Since the mitigation is included in the Pittsburg CIP (Project S-7) as a general citywide signal
retiming project, the project shall pay its fair-share fee.  The funding identified for this project is
$135,000 from the gas tax.  Optimizing the timing splits at the intersection would reduce the impact
to less than significant.

Impact 9: Intersection Existing Plus Project (Intersection #35)

The Concord Boulevard/Bailey Road intersection will operate at LOS E during the AM and PM peak hours,
which is unacceptable under the Existing condition.  The intersection would degrade to LOS F during the
AM and PM peak hours due to the proposed project, which also exceeds the LOS requirements for the City
of Concord for signalized intersections of LOS D or better.  This is a significant impact.

Mitigation 9

To mitigate the project impacts expected to occur in the Existing plus Project condition, the
southbound approach should be widened and restriped to include a southbound left turn lane, a
southbound through lane, and a southbound right turn lane.  In addition, the northbound approach
should be widened to be a northbound left turn lane and a shared through-right turn lane.  As shown
in Table 21, the proposed mitigation is anticipated to improve the operations at the Concord
Boulevard/Bailey Road intersection to LOS E in the AM and PM peak hours.  In the AM peak hour,
the delay is still worse than without the project and therefore this remains a significant impact.  In
the PM peak hour, the delay improves to better than the without project delay and thereby would
reduce the impact to less than significant.
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Since the mitigation is already planned in the Concord CIP (Project 2049), the project shall pay its
fair-share fee.  The funding identified for this project is from traffic mitigation fees, grant funds, and
Concord-owned ROW.  Modifying the intersection would reduce the impact to less than significant
in the PM peak hour, but in the AM peak hour the impact remains as Significant and Unavoidable.

Impact 10: Intersection Existing Plus Project (intersection #36)

The Bailey Road/Myrtle Drive intersection will operate at LOS F on the worst approach during the AM peak
hour, which is unacceptable under the Existing condition.  The intersection would increase in delay with the
addition of the proposed project and the project adds more than one percent of the volume to the
intersection.  This is a significant impact.

Mitigation 10

To mitigate the project impacts expected to occur in the Existing plus Project condition, the
intersection should be signalized, a southbound left turn lane should be added, and the shared
southbound through-left lane should be restriped to be a through lane.  It should be noted that the
intersection does not meet the peak hour traffic signal warrant in the Existing plus Project scenario
(two vehicles less than the threshold on the minor street approach), but does meet the warrant in
the Long-term scenario.  As shown in Table 21, the proposed mitigation is anticipated to improve
the operations at the Bailey Road/Myrtle Drive intersection to LOS B in the AM peak hour.  The
intersection would meet the LOS requirement of LOS D or better for a signalized intersection in the
City of Concord and thereby would reduce the impact to less than significant.

Since the mitigation is already planned in the Concord CIP (Project 2049), the project shall pay its
fair-share fee.  The funding identified for this project is from traffic mitigation fees, grant funds, and
Concord-owned ROW.  In addition, there is no timeframe for the completion of this project.
Modifying the intersection would reduce the impact to less than significant.

Impact 11: Intersection Existing Plus Project (intersection #39)

The Clayton Road/Treat Boulevard intersection will operate at LOS E during the PM peak hour, which is
unacceptable under the Existing condition.  The intersection would increase in delay with the addition of
the proposed project and the project adds more than one percent of the volume to the intersection.  This is
a significant impact.

Mitigation 11

To mitigate the project impacts expected to occur in the Existing plus Project condition, the
intersection should be widened for the northbound approach to be two northbound left turn lanes,
two northbound through lanes, and a northbound right turn lane.  In addition, the northbound and
southbound phases should be changed from split phasing to protected phasing.  As shown in Table
21, the proposed mitigation is anticipated to improve the operations at the Clayton Road/Treat
Boulevard intersection to an acceptable LOS D in the PM peak hour.  The intersection would meet
the LOS requirement of LOS D or better for a signalized intersection in the City of Concord and
thereby would reduce the impact to less than significant.

Since the mitigation is already planned in the Concord CIP (Project 2144), the project shall pay its
fair-share fee.  The funding identified for this project is from the Measure J Bond, Proposition 111,
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and Measure C Local funds.  In addition, there is no timeframe for the completion of this project.
Modifying the intersection would reduce the impact to less than significant.

Impact 12: Intersection Existing Plus Project (Intersection #41)

The Cowell Road/Treat Boulevard intersection will operate at LOS E during the AM peak hour and LOS F
in the PM peak hour, which are unacceptable under the Existing condition.  The intersection would increase
in delay with the addition of the proposed project and the project adds more than one percent of the volume
to the intersection.  This is a significant impact.

Mitigation 12

To mitigate the project impacts expected to occur in the Existing plus Project condition, the
intersection timing splits should be optimized.  As shown in Table 21, the proposed mitigation is
anticipated to improve the operations at the Cowell Road/Treat Boulevard intersection to LOS E in
the AM peak hour and an acceptable LS D in the PM peak hour.  Although the intersection would
not meet the LOS requirement of LOS D or better for a signalized intersection in the City of Concord
in the AM peak hour, the intersection would operate at better than without project conditions and
thereby would reduce the impact to less than significant.

Since the project did not trigger the unacceptable level of service (i.e. already operated at LOS E
and F without the project) and the proposed mitigation improves the intersection operations to
better than the without project conditions, the project shall be responsible for a proportionate share
of the mitigation costs.  Modifying the intersection timing splits would reduce the impact to less than
significant.

Impact 13: Intersection Existing Plus Project (Intersection #44)

The Treat Boulevard/Oak Grove Road intersection will operate at LOS E during the AM peak hour and LOS
F in the PM peak hour, which are unacceptable under the Existing condition.  The intersection would
increase in delay with the addition of the proposed project and the project adds more than one percent of
the volume to the intersection.  This is a significant impact.

Mitigation 13

To mitigate the project impacts expected to occur in the Existing plus Project condition, the
intersection timing splits should be optimized.  As shown in Table 21, the proposed mitigation is
anticipated to improve the operations at the Treat Boulevard/Oak Grove Road intersection to LOS
E in the AM and PM peak hours.  The intersection would not meet the LOS requirement of LOS D
or better for a signalized intersection in the City of Concord in the AM and PM peak hours. In the
AM peak hour, the intersection still operates worse than the without project conditions, and
therefore remains a significant impact.  In the PM peak hour, the intersection would operate at
better than without project conditions and thereby would reduce the impact to less than significant.

Since the project did not trigger the unacceptable level of service (i.e. already operated at LOS E
and F without the project) and the proposed mitigation improves the intersection operations to
better than the without project conditions in the PM peak hour, the project shall be responsible for
a proportionate share of the mitigation costs.  Optimizing the timing splits at the intersection would
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reduce the impact to less than significant in the PM peak hour, but in the AM peak hour the impact
remains as Significant and Unavoidable.
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Table 21 – Existing Plus Project (Mitigated) Intersection Level of Service Summary

LOS Delay LOS Delay LOS Delay Δ Delay LOS Delay Δ Delay LOS Delay Δ Delay LOS Delay Δ Delay

Avila Road / Willow Pass Road A 0.1 A 0.5 A 0.2 0.1 A 0.6 0.1 0 0.0 -0.1 0 0.0 -0.5

Worst Approach B 10.5 C 23.8 B 10.6 0.1 D 29.5 5.7 0 0.0 -10.5 0 0.0 -23.8

2 EB SR-4 Ramps / Willow Pass Road E AWSC F 117.5 F 201.1 F 136.7 19.2 F 255.8 54.7 B 10.5 -107.0 B 10.7 -190.4

3 WB SR-4 Ramps / Willow Pass Road E AWSC F 143.6 C 19.2 F 165.4 21.8 C 22.7 3.5 E 66.2 -77.4 0 0.0 -19.2

4 Rio Verde Circle / San Marco Boulevard E AWSC B 11.9 A 8.2 C 24.5 12.6 B 12.3 4.1 0 0.0 -11.9 0 0.0 -8.2

5 Santa Teresa Drive / San Marco Boulevard D Signal C 28.3 B 15.9 D 37.7 9.4 B 15.0 -0.9 0 0.0 -28.3 0 0.0 -15.9

6 Leland Road / San Marco Boulevard D Signal D 39.7 C 25.9 E 66.0 26.3 C 26.9 1.0 D 50.3 10.6 0 0.0 -25.9

7 EB SR-4 Ramps / San Marco Boulevard D Signal A 9.5 B 13.7 B 12.3 2.8 C 23.8 10.1 0 0.0 -9.5 0 0.0 -13.7

8 WB SR-4 Ramps / San Marco Boulevard D Signal C 26.9 B 18.5 C 30.8 3.9 B 19.8 1.3 0 0.0 -26.9 0 0.0 -18.5

9 Willow Pass Road / Port Chicago Highway D Signal B 15.8 B 11.0 B 16.5 0.7 B 11.1 0.1 0 0.0 -15.8 0 0.0 -11.0

10 Willow Pass Road / Bailey Road D Signal C 27.9 D 39.8 C 28.1 0.2 D 40.0 0.2 0 0.0 -27.9 0 0.0 -39.8

11 Willow Pass Road / Loftus Road D Signal F 107.2 C 24.5 F 108.4 1.2 C 25.3 0.8 C 26.9 -80.3 0 0.0 -24.5

EB Willow Pass Road / Range Road A 5.5 A 6.6 A 5.8 0.3 A 6.7 0.1 0 0.0 -5.5 0 0.0 -6.6

Worst Approach B 11.1 B 11.5 B 11.3 0.2 B 11.6 0.1 0 0.0 -11.1 0 0.0 -11.5

WB Willow Pass Road / Range Road A 0.2 A 0.5 A 0.2 0.0 A 0.5 0.0 0 0.0 -0.2 0 0.0 -0.5

Worst Approach A 0.8 A 0.8 A 0.8 0.0 A 0.9 0.1 0 0.0 -0.8 0 0.0 -0.8

14 Willow Pass Road / Railroad Avenue D Signal C 23.1 C 20.6 C 23.2 0.1 C 20.8 0.2 0 0.0 -23.1 0 0.0 -20.6

15 Leland Road / Alves Ranch Drive D Signal B 11.8 A 9.7 B 11.8 0.0 A 9.6 -0.1 0 0.0 -11.8 0 0.0 -9.7

16 Leland Road / Woodhill Drive D Signal A 8.2 A 7.8 A 8.2 0.0 A 7.7 -0.1 0 0.0 -8.2 0 0.0 -7.8

17 Leland Road / Southwood Drive D Signal B 18.4 C 21.2 B 18.9 0.5 C 21.2 0.0 0 0.0 -18.4 0 0.0 -21.2

18 Leland Road / Bailey Road E Signal F 97.6 D 52.3 F 98.9 1.3 E 63.9 11.6 F 85.3 -12.3 0 0.0 -52.3

19 Maylard Street / Bailey Road E Signal B 11.6 B 18.1 B 12.3 0.7 B 18.7 0.6 0 0.0 -11.6 0 0.0 -18.1

20 EB SR-4 Ramps / Bailey Road E Signal C 22.4 D 35.2 C 22.4 0.0 D 36.5 1.3 0 0.0 -22.4 0 0.0 -35.2

21 WB SR-4 Ramps / Bailey Road E Signal C 25.2 B 19.3 C 28.3 3.1 B 19.5 0.2 0 0.0 -25.2 0 0.0 -19.3

22 Canal Road / Bailey Road D Signal B 13.5 B 10.9 B 13.6 0.1 B 11.0 0.1 0 0.0 -13.5 0 0.0 -10.9

23 Leland Road / Chestnut Drive D Signal F 112.9 C 27.8 F 115.9 3.0 C 26.4 -1.4 E 57.9 -55.0 0 0.0 -27.8

24 Leland Road / Jacqueline Drive D Signal E 75.2 C 34.2 E 78.7 3.5 C 31.7 -2.5 D 51.1 -24.1 0 0.0 -34.2

25 Leland Road / Montevideo Drive D Signal A 6.4 A 6.5 A 6.6 0.2 A 6.7 0.2 0 0.0 -6.4 0 0.0 -6.5

26 Leland Road / Range Road D Signal C 31.8 D 46.2 C 31.4 -0.4 D 45.5 -0.7 0 0.0 -31.8 0 0.0 -46.2

27 Leland Road / Dover Way D Signal C 28.9 C 33.1 C 28.8 -0.1 C 31.9 -1.2 0 0.0 -28.9 0 0.0 -33.1

28 Leland Road / Burton Avenue D Signal B 16.9 C 30.9 B 17.9 1.0 C 29.8 -1.1 0 0.0 -16.9 0 0.0 -30.9

29 Leland Road / Crestview Drive D Signal F 111.8 D 39.0 F 114.1 2.3 D 38.5 -0.5 F 102.5 -9.3 0 0.0 -39.0

30 Leland Road / Railroad Avenue D Signal D 52.1 D 45.3 D 52.5 0.4 D 46.1 0.8 0 0.0 -52.1 0 0.0 -45.3

31 EB SR-4 Ramps / Railroad Avenue D Signal C 25.4 E 63.1 C 25.6 0.2 E 63.0 -0.1 0 0.0 -25.4 0 0.0 -63.1

32 WB SR-4 Ramps / Railroad Avenue D Signal D 41.3 C 30.9 D 41.3 0.0 C 30.7 -0.2 0 0.0 -41.3 0 0.0 -30.9

33 Willow Pass Road / Olivera Road D Signal B 16.7 D 47.2 B 17.0 0.3 D 50.9 3.7 0 0.0 -16.7 0 0.0 -47.2

34 Concord Boulevard / Farm Bureau Road D Signal C 25.4 C 26.5 C 25.9 0.5 C 27.2 0.7 0 0.0 -25.4 0 0.0 -26.5

35 Concord Boulevard / Bailey Road D Signal E 64.5 E 65.0 F 100.9 36.4 F 88.0 23.0 E 70.7 6.2 E 56.1 -8.9
Bailey Road / Myrtle Drive A 5.0 A 1.9 B 13.0 8.0 A 2.4 0.5 0 0.0 -5.0 0 0.0 -1.9

Worst Approach F 62.2 C 19.8 F 203.9 141.7 D 29.1 9.3 B 16.8 -45.4 0 0.0 -19.8

37 Clayton Road / Babel Lane D Signal C 25.4 C 30.9 C 25.5 0.1 C 31.3 0.4 0 0.0 -25.4 0 0.0 -30.9

38 Clayton Road / Farm Bureau Road D Signal C 24 B 16.0 C 23.7 -0.3 B 16.2 0.2 0 0.0 -24.0 0 0.0 -16.0

39 Clayton Road / Treat Boulevard D Signal D 46 E 55.2 D 47.7 1.7 E 57.5 2.3 0 0.0 -46.0 D 52.8 -2.4

40 Clayton Road / Bailey Road D Signal C 32.4 C 32.5 D 43.2 10.8 C 33.6 1.1 0 0.0 -32.4 0 0.0 -32.5

41 Cowell Road / Treat Boulevard D Signal E 73.2 F 89.0 E 78.6 5.4 F 90.7 1.7 E 72.6 -0.6 D 46.4 -42.6

42 Leland Road / Santa Teresa Drive D Signal

43 Bailey Road / Project Entrance D Signal C 30.8 30.8 B 10.8 10.8 0 0.0 0.0 0 0.0 0.0

44 Treat Boulevard / Oak Grove Road D Signal E 59.7 F 93.5 E 60.3 0.6 F 96.4 2.9 E 60.3 0.6 E 72.8 -20.7
45 Willow Pass Road / Diamond Boulevard D Signal B 17.2 D 39.4 B 17.2 0.0 D 39.5 0.1 0 0.0 -17.2 0 0.0 -39.4

46 Willow Pass Road / Market Street E Signal D 38.2 D 43.8 D 39.6 1.4 D 44.1 0.3 0 0.0 -38.2 0 0.0 -43.8

47 Willow Pass Road / Galindo Street E Signal D 37.8 D 51.0 D 37.6 -0.2 D 51.2 0.2 0 0.0 -37.8 0 0.0 -51.0

48 Concord Boulevard / Port Chicago Highway E Signal E 61.5 C 23.6 E 75.3 13.8 C 24.7 1.1 0 0.0 -61.5 0 0.0 -23.6

49 Kirker Pass Road / Oakhurst Drive/Concord Boulevard D Signal F 665.4 F 341.6 F 664.0 -1.4 F 339.7 -1.9 0 0.0 -665.4 0 0.0 -341.6

50 Ygnacio Valley Road / Clayton Road D Signal D 39.3 D 47.1 D 39.2 -0.1 D 47.1 0.0 0 0.0 -39.3 0 0.0 -47.1

2 Each study intersection is controlled by a traffic signal, a side-street stop-controlled (SSSC), or a all-way stop-controlled (AWSC).

Note:  Intersections that are operating below acceptable levels are shown in BOLD and significant impacts are highlighted.

Existing + Project (Mitigated)

AM Peak PM Peak

36 E SSSC

Future Intersection

Future Intersection with Project

1 For all intersections, the LOS criteria is based on seconds of delay.

12 E SSSC

13 E SSSC

Future Intersection

PM Peak AM Peak PM Peak

1 E SSSC

Future Intersection

# Intersection Delay Criteria1 Intersection

Control2

Existing Existing + Project

AM Peak
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LONG TERM (2035) PLUS PROJECT MITIGATIONS

Impacts #14 through #36 are intersection impacts that occur in the Long-term (2035) plus Project scenario.
Table 22 on page 70 shows the Long-term (2035), Long-term (2035) plus Project, and mitigated Long-term
(2035) plus Project levels of service and delays.

Impact 14: Intersection Long-Term (2035) Plus Project (Intersection #1)

The Avila Road/Willow Pass Road intersection will operate at LOS F during the PM peak hour, which is
unacceptable under the Long-term without Project condition.  The intersection would increase in delay with
the addition of the proposed project and the project adds more than one percent of the volume to the
intersection.  This is a significant impact.

Mitigation 14

To mitigate the project impacts expected to occur in the Long-term plus Project condition, a
northbound right turn lane should be added, as well as a northbound right turn overlap phase.  As
shown in Table 22, the proposed mitigation is anticipated to improve the operations at the Avila
Road/Willow Pass Road intersection to LOS F in the PM peak hour.  Although the intersection
would not meet the LOS requirement of LOS E or better for a signalized intersection in the City of
Pittsburg in the PM peak hour, the intersection would operate at better than without project
conditions and thereby would reduce the impact to less than significant.

Since the project did not trigger the unacceptable level of service (i.e. already operated at LOS F
without the project) and the proposed mitigation improves the intersection operations to better than
the without project conditions, the project shall be responsible for a proportionate share of the
mitigation costs.  Modifying the intersection would reduce the impact to less than significant.

Impact 15: Intersection Long-Term (2035) Plus Project (Intersection #3)

The WB SR-4 Ramps/Willow Pass Road intersection will operate at LOS F during the AM peak hour, which
is unacceptable under the Long-term without Project condition.  The intersection would increase in delay
with the addition of the proposed project and the project adds more than one percent of the volume to the
intersection.  This is a significant impact.

Mitigation 15

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
southbound right turn lane should be converted to a free right turn lane.  As shown in Table 22, the
proposed mitigation is anticipated to improve the operations at the WB SR-4 Ramps/Willow Pass
Road intersection to LOS F in the AM peak hour.  Although the intersection would not meet the
LOS requirement of LOS E or better for a signalized intersection in the City of Pittsburg in the AM
peak hour, the intersection would operate at better than without project conditions and thereby
would reduce the impact to less than significant.

Since the project did not trigger the unacceptable level of service (i.e. already operated at LOS F
without the project) and the proposed mitigation improves the intersection operations to better than
the without project conditions, the project shall be responsible for a proportionate share of the
mitigation costs.  It should be noted that intersection improvements are already planned in the CIP
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for the 2015 Update to the Contra Costa CMP (Project 1832) for this intersection, although no
funding sources have been identified. In addition, there is no timeframe for the completion of this
project.   Modifying the intersection would reduce the impact to less than significant.

Impact 16: Intersection Long-Term (2035) Plus Project (Intersection #4)

The Rio Verde Circle/San Marco Boulevard intersection will operate at LOS D during the AM peak hour,
which is acceptable under the Long-term without Project condition.  The intersection would worsen to an
unacceptable LOS F with the addition of the proposed project.  This is a significant impact.

Mitigation 16

To mitigate the project impacts expected to occur in the Long-term plus Project condition, an
eastbound left turn lane should be added.  As shown in Table 22, the proposed mitigation is
anticipated to improve the operations at the Rio Verde Circle/San Marco Boulevard intersection to
an acceptable LOS E in the AM peak hour.  The intersection would meet the LOS requirement of
LOS E or better for a signalized intersection in the City of Pittsburg in the AM peak hour, and
thereby would reduce the impact to less than significant.

Since the project did trigger the unacceptable level of service, the project shall be responsible for
the entirety of the mitigation costs.  Modifying the intersection would reduce the impact to less than
significant.

Impact 17: Intersection Long-Term (2035) Plus Project (Intersection #6)

The W Leland Road/San Marco Boulevard intersection will operate at LOS F during the AM and PM peak
hours, which is unacceptable under the Long-term without Project condition.  The intersection would
increase in delay with the addition of the proposed project and the project adds more than one percent of
the volume to the intersection.  This is a significant impact.

Mitigation 17

There are no feasible mitigations without widening the approaches at this intersection.  Therefore,
there is no improvement to the LOS and delay.  As shown in Table 22, the operations at the Rio
Verde Circle/San Marco Boulevard intersection remain at an unacceptable LOS F in the AM and
PM peak hours, and thereby the significant impact would remain Significant and Unavoidable.

Impact 18: Intersection Long-Term (2035) Plus Project (Intersection #7)

The EB SR-4 Ramps/San Marco Boulevard intersection will operate at an acceptable LOS D during the AM
peak hour and an unacceptable LOS E in the PM peak hour under the Long-term without Project condition.
The intersection would increase in delay with the addition of the proposed project and the project adds
more than one percent of the volume to the intersection.  This is a significant impact.

Mitigation 18

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
eastbound approach should be restriped to be an eastbound left turn lane, a shared eastbound left-
right turn lane, and an eastbound right turn lane.  As shown in Table 22, the proposed mitigation is
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anticipated to improve the operations at the EB SR-4 Ramps/San Marco Boulevard intersection to
an acceptable LOS B in the AM peak hour and an acceptable LOS C in the PM peak hour.  The
intersection would meet the LOS requirement of LOS E or better for a signalized intersection in the
City of Pittsburg, and thereby would reduce the impact to less than significant.

Since the project did trigger the unacceptable level of service in the AM peak hour, the project shall
be responsible for the entirety of the mitigation costs.  Modifying the intersection would reduce the
impact to less than significant.

Impact 19: Intersection Long-Term (2035) Plus Project (Intersection #8)

The WB SR-4 Ramps/San Marco Boulevard intersection will operate at LOS F during the AM peak hour,
which is unacceptable under the Long-term without Project condition.  The intersection would increase in
delay with the addition of the proposed project and the project adds more than one percent of the volume
to the intersection.  This is a significant impact.

Mitigation 19

To mitigate the project impacts expected to occur in the Long-term plus Project condition, one of
the northbound through lanes should be converted to a northbound left turn lane.  As shown in
Table 22, the proposed mitigation is anticipated to improve the operations at the WB SR-4
Ramps/San Marco Boulevard intersection to LOS F in the AM peak hour.  Although, the intersection
would not meet the LOS requirement of LOS E or better for a signalized intersection in the City of
Pittsburg, the intersection would operate better than the without project conditions, and thereby
would reduce the impact to less than significant.

Since the project did not trigger the unacceptable level of service (i.e. already operated at LOS F
without the project) and the proposed mitigation improves the intersection operations to better than
the without project conditions, the project shall be responsible for a proportionate share of the
mitigation costs.  Modifying the intersection would reduce the impact to less than significant.

Impact 20: Intersection Long-Term (2035) Plus Project (Intersection #17)

The W Leland Road/Southwood Drive intersection will operate at LOS F during the AM peak hour, which is
unacceptable under the Long-term without Project condition.  The intersection would increase in delay with
the addition of the proposed project and the project adds more than one percent of the volume to the
intersection.  This is a significant impact.

Mitigation 20

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
northbound approach should be restriped to be a northbound left turn lane and a northbound right
turn lane.  As shown in Table 22, the proposed mitigation is anticipated to improve the operations
at the W Leland Road/Southwood Drive intersection to an acceptable LOS C in the AM peak hour.
The intersection would meet the LOS requirement of LOS E or better for a signalized intersection
in the City of Pittsburg, and thereby would reduce the impact to less than significant.

Since the project did not trigger the unacceptable level of service (i.e. already operated at LOS F
without the project) and the proposed mitigation improves the intersection operations to better than
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the without project conditions, the project shall be responsible for a proportionate share of the
mitigation costs.  Modifying the intersection would reduce the impact to less than significant.

Impact 21: Intersection Long-Term (2035) Plus Project (Intersection #18)

The W Leland Road/Bailey Road intersection will operate at LOS F during the AM peak hour and LOS E in
the PM peak hour, which is unacceptable in the AM peak hour under the Long-term without Project
condition.  The intersection would increase in delay with the addition of the proposed project and the project
adds more than one percent of the volume to the intersection.  This is a significant impact.

Mitigation 21

To mitigate the project impacts expected to occur in the Long-term plus Project condition, a
northbound right turn lane should be striped and the shared northbound through-right lane should
be restriped to be through lane.  In addition, a southbound right turn overlap phase and a westbound
right turn overlap phase should be implemented.  As shown in Table 22, the proposed mitigation
is anticipated to improve the operations at the W Leland Road/Bailey Road intersection to LOS F
in the AM peak hour and an acceptable LOS E in the PM peak hour.  Although, the intersection
would not meet the LOS requirement of LOS E or better for a signalized intersection in the City of
Pittsburg in the AM peak hour, the intersection would operate better than the without project
conditions, and thereby would reduce the impact to less than significant.

Since the project did trigger the unacceptable level of service in the PM peak hour, the project shall
be responsible for the entirety of the mitigation costs.  It should be noted that other intersection
improvements are already planned in the CIP for the 2015 Update to the Contra Costa CMP
(Project 0914) for this intersection, although no funding sources have been identified. In addition,
there is no timeframe for the completion of this project.   Modifying the intersection would reduce
the impact to less than significant.

Impact 22: Intersection Long-Term (2035) Plus Project (Intersection #23)

The W Leland Road/Chestnut Drive intersection will operate at LOS F during the AM peak hour, which is
unacceptable under the Long-term without Project condition.  The intersection would increase in delay with
the addition of the proposed project and the project adds more than one percent of the volume to the
intersection.  This is a significant impact.

Mitigation 22

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
westbound left turn and eastbound left turn movements should be converted from protected left
turn phasing to permitted left turn phasing (same as Mitigation #6).  As shown in Table 22, the
proposed mitigation is anticipated to improve the operations at the W Leland Road/Chestnut Drive
intersection to a LOS F in the AM peak hour.  Although, the intersection would not meet the LOS
requirement of LOS D or better for a signalized intersection in the City of Pittsburg in the AM peak
hour, the intersection would operate better than the without project conditions, and thereby would
reduce the impact to less than significant.
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Since the project did trigger the unacceptable level of service in the PM peak hour, the project shall
be responsible for the entirety of the mitigation costs.  Modifying the intersection would reduce the
impact to less than significant.

Impact 23: Intersection Long-Term (2035) Plus Project (Intersection #24)

The W Leland Road/Jacqueline Drive intersection will operate at LOS F during the AM peak hour, which is
unacceptable under the Long-term without Project condition.  The intersection would increase in delay with
the addition of the proposed project and the project adds more than one percent of the volume to the
intersection.  This is a significant impact.

Mitigation 23

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
intersection timing splits should be optimized.  As shown in Table 22, the proposed mitigation is
anticipated to improve the operations at the W Leland Road/Jacqueline Drive intersection to LOS
F in the AM peak hour.  Although, the intersection would not meet the LOS requirement of LOS D
or better for a signalized intersection in the City of Pittsburg in the AM peak hour, the intersection
would operate better than the without project conditions and thereby would reduce the impact to
less than significant.

Since the mitigation is included in the Pittsburg CIP (Project S-16) as a general citywide on-going
signal retiming project, the project shall pay its fair-share fee.  The funding identified for this project
is $135,000 from the gas tax.  Optimizing the timing splits at the intersection would reduce the
impact to less than significant

Impact 24: Intersection Long-Term (2035) Plus Project (Intersection #26)

The W Leland Road/Range Road intersection will operate at LOS E during the AM peak hour, which is
unacceptable under the Long-term without Project condition.  The intersection would increase in delay with
the addition of the proposed project and the project adds more than one percent of the volume to the
intersection.  This is a significant impact.

Mitigation 24

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
intersection timing splits should be optimized.  As shown in Table 22, the proposed mitigation is
anticipated to improve the operations at the W Leland Road/Range Road intersection to LOS E in
the AM peak hour.  Although, the intersection would not meet the LOS requirement of LOS D or
better for a signalized intersection in the City of Pittsburg in the AM peak hour, the intersection
would operate better than the without project conditions and thereby would reduce the impact to
less than significant.

Since the mitigation is included in the Pittsburg CIP (Project S-16) as a general citywide on-going
signal retiming project, the project shall pay its fair-share fee.  The funding identified for this project
is $135,000 from the gas tax.  Optimizing the timing splits at the intersection would reduce the
impact to less than significant.



Traffic Impact Study – Draft Final Report

Transportation Impact Study │ Pittsburg Faria Annexation
November 2017  │  Final 65

Impact 25: Intersection Long-Term (2035) Plus Project (Intersection #27)

The W Leland Road/Dover Way intersection will operate at LOS F during the AM peak hour, which is
unacceptable under the Long-term without Project condition.  The intersection would increase in delay with
the addition of the proposed project and the project adds more than one percent of the volume to the
intersection.  This is a significant impact.

Mitigation 25

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
intersection timing splits should be optimized.  As shown in Table 22, the proposed mitigation is
anticipated to improve the operations at the W Leland Road/Dover Way intersection to an
acceptable LOS D in the AM peak hour.  The intersection would meet the LOS requirement of LOS
D or better for a signalized intersection in the City of Pittsburg in the AM peak hour, and thereby
would reduce the impact to less than significant.

Since the mitigation is included in the Pittsburg CIP (Project S-16) as a general citywide on-going
signal retiming project, the project shall pay its fair-share fee.  The funding identified for this project
is $135,000 from the gas tax.  Optimizing the timing splits at the intersection would reduce the
impact to less than significant.

Impact 26: Intersection Long-Term (2035) Plus Project (Intersection #28)

The W Leland Road/Burton Avenue intersection will operate at LOS F during the AM peak hour, which is
unacceptable under the Long-term without Project condition.  The intersection would increase in delay with
the addition of the proposed project and the project adds more than one percent of the volume to the
intersection.  This is a significant impact.

Mitigation 26

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
intersection timing splits should be optimized.  As shown in Table 22, the proposed mitigation is
anticipated to improve the operations at the W Leland Road/Burton Avenue intersection to an
acceptable LOS B in the AM peak hour.  The intersection would meet the LOS requirement of LOS
D or better for a signalized intersection in the City of Pittsburg in the AM peak hour, and thereby
would reduce the impact to less than significant.

Since the mitigation is included in the Pittsburg CIP (Project S-16) as a general citywide on-going
signal retiming project, the project shall pay its fair-share fee.  The funding identified for this project
is $135,000 from the gas tax.  Optimizing the timing splits at the intersection would reduce the
impact to less than significant.

Impact 27: Intersection Long-Term (2035) Plus Project (Intersection #29)

The W Leland Road/Crestview Drive intersection will operate at LOS F during the AM peak hour and LOS
E in the PM peak hour, which is unacceptable under the Long-term without Project condition.  The
intersection would increase in delay with the addition of the proposed project and the project adds more
than one percent of the volume to the intersection.  This is a significant impact.
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Mitigation 27

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
eastbound left turn phase and westbound left turn phase should be changed from protected to
permitting phasing.  As shown in Table 22, the proposed mitigation is anticipated to improve the
operations at the W Leland Road/Crestview Drive intersection to LOS E in the AM peak hour and
an acceptable LOS C in the PM peak hour.  Although, the intersection would not meet the LOS
requirement of LOS D or better for a signalized intersection in the City of Pittsburg in the AM peak
hour, the intersection would operate better than the without project conditions and thereby would
reduce the impact to less than significant.

Since the project did not trigger the unacceptable level of service (i.e. already operated at LOS F
without the project) and the proposed mitigation improves the intersection operations to better than
the without project conditions, the project shall be responsible for a proportionate share of the
mitigation costs.  Modifying the intersection would reduce the impact to less than significant.

Impact 28: Intersection Long-Term (2035) Plus Project (Intersection #33)

The Willow Pass Road/Olivera Road intersection will operate at LOS E during the PM peak hour, which is
unacceptable under the Long-term without Project condition.  The intersection would increase in delay with
the addition of the proposed project and the project adds more than one percent of the volume to the
intersection.  This is a significant impact.

Mitigation 28

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
southbound approach should be restriped to be two southbound left turn lanes, a southbound
through lane, and a shared southbound through-right turn lane.  As shown in Table 22, the
proposed mitigation is anticipated to improve the operations at the Willow Pass Road/Olivera Road
intersection to an acceptable LOS D in the PM peak hour.  The intersection would meet the LOS
requirement of LOS D or better for a signalized intersection in the City of Concord in the PM peak
hour, and thereby would reduce the impact to less than significant.

Since the project did not trigger the unacceptable level of service (i.e. already operated at LOS F
without the project) and the proposed mitigation improves the intersection operations to better than
the without project conditions, the project shall be responsible for a proportionate share of the
mitigation costs.  Modifying the intersection would reduce the impact to less than significant.

Impact 29: Intersection Long-Term (2035) Plus Project (Intersection #35)

The Concord Boulevard/Bailey Road intersection will operate at LOS F during the AM and PM peak hours,
which is unacceptable under the Long-term without Project condition.  The intersection would increase in
delay with the addition of the proposed project and the project adds more than one percent of the volume
to the intersection.  This is a significant impact.

Mitigation 29

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
southbound approach should be widened and restriped to include a southbound left turn lane, a
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southbound through lane, and a southbound right turn lane.  In addition, the northbound approach
should be widened to be a northbound left turn lane and a shared through-right turn lane (same as
Mitigation #9).  As shown in Table 22, the proposed mitigation is anticipated to improve the
operations at the Concord Boulevard/Bailey Road intersection to LOS F in the AM and PM peak
hours.  Although, the intersection would not meet the LOS requirement of LOS D or better for a
signalized intersection in the City of Concord in the AM and PM peak hours, the intersection would
operate better than the without project conditions and thereby would reduce the impact to less than
significant.

Since the project did not trigger the unacceptable level of service (i.e. already operated at LOS F
without the project) and the proposed mitigation improves the intersection operations to better than
the without project conditions, the project shall be responsible for a proportionate share of the
mitigation costs.  Modifying the intersection would reduce the impact to less than significant.

Impact 30: Intersection Long-Term (2035) Plus Project (Intersection #36)

The Bailey Road/Myrtle Drive intersection will operate at LOS B for the worst approach in the AM peak hour
and LOS F in the PM peak hour, which is unacceptable in the PM peak hour under the Long-term without
Project condition.  The intersection would increase in delay with the addition of the proposed project and
the project adds more than one percent of the volume to the intersection.  This is a significant impact.

Mitigation 30

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
intersection should be signalized, a southbound left turn lane should be added, and the shared
southbound through-left lane should be restriped to be a through lane (same as Mitigation #10).
As shown in Table 22, the proposed mitigation is anticipated to improve the operations at the Bailey
Road/Myrtle Drive intersection to LOS F in the AM and PM peak hours.  Although, the intersection
would not meet the LOS requirement of LOS D or better for a signalized intersection in the City of
Concord in the AM and PM peak hours, the intersection would operate better than the without
project conditions in the PM peak hour and thereby would reduce the impact to less than significant.
However, in the AM peak hour, the intersection would still operate at a worse LOS F than the
without project, and therefore would remain an impact.

Similar to Mitigation #10, since the mitigation is already planned in the Concord CIP (Project 2049),
the project shall pay its fair-share fee. The funding identified for this project is from traffic mitigation
fees, grant funds, and Concord-owned ROW.  In addition, there is no timeframe for the completion
of this project.   Modifying the intersection would reduce the impact to less than significant in the
PM peak hour, but would remain Significant and Unavoidable in the AM peak hour.

Impact 31: Intersection Long-Term (2035) Plus Project (Intersection #39)

The Clayton Road/Treat Boulevard intersection will operate at LOS F during the AM and PM peak hours,
which is unacceptable under the Long-term without Project condition.  The intersection would increase in
delay with the addition of the proposed project and the project adds more than one percent of the volume
to the intersection.  This is a significant impact.
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Mitigation 31

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
intersection timing splits should be optimized.  As shown in Table 22, the proposed mitigation is
anticipated to improve the operations at the Clayton Road/Treat Boulevard intersection to LOS E
in the AM peak hour and LOS F in the PM peak hour.  Although, the intersection would not meet
the LOS requirement of LOS D or better for a signalized intersection in the City of Concord in the
AM and PM peak hours, the intersection would operate better than the without project conditions,
and thereby would reduce the impact to less than significant.

Since the project did not trigger the unacceptable level of service (i.e. already operated at LOS F
without the project) and the proposed mitigation improves the intersection operations to an
acceptable level of service, the project shall be responsible for a proportionate share of the
mitigation costs. Modifying the intersection would reduce the impact to less than significant.

Impact 32: Intersection Long-Term (2035) Plus Project (Intersection #40)

The Clayton Road/Bailey Road intersection will operate at LOS F during the AM peak hour, which is
unacceptable under the Long-term without Project condition.  The intersection would increase in delay with
the addition of the proposed project and the project adds more than one percent of the volume to the
intersection.  This is a significant impact.

Mitigation 32

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
southbound approach should be restriped to be a southbound left turn lane, a shared southbound
through-right turn lane, and a southbound right turn lane.  As shown in Table 22, the proposed
mitigation is anticipated to improve the operations at the Clayton Road/Bailey Road intersection to
LOS E in the AM peak hour.  Although, the intersection would not meet the LOS requirement of
LOS D or better for a signalized intersection in the City of Concord in the AM peak hour, the
intersection would operate better than the without project conditions, and thereby would reduce the
impact to less than significant.

Since the project did not trigger the unacceptable level of service (i.e. already operated at LOS F
without the project) and the proposed mitigation improves the intersection operations to an
acceptable level of service, the project shall be responsible for a proportionate share of the
mitigation costs. Modifying the intersection would reduce the impact to less than significant.

Impact 33: Intersection Long-Term (2035) Plus Project (Intersection #41)

The Cowell Road/Treat Boulevard intersection will operate at LOS F during the AM and PM peak hours,
which is unacceptable under the Long-term without Project condition.  The intersection would increase in
delay with the addition of the proposed project and the project adds more than one percent of the volume
to the intersection.  This is a significant impact.

Mitigation 33

To mitigate the project impacts expected to occur in the Long-term plus Project condition, an
eastbound right turn overlap phase should be implemented.  As shown in Table 22, the proposed
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mitigation is anticipated to improve the operations at the Cowell Road/Treat Boulevard intersection
to LOS F in the AM and PM peak hours.  Although, the intersection would not meet the LOS
requirement of LOS D or better for a signalized intersection in the City of Concord in the AM and
PM peak hours, the intersection would operate better than the without project conditions, and
thereby would reduce the impact to less than significant.

Since the project did not trigger the unacceptable level of service (i.e. already operated at LOS F
without the project) and the proposed mitigation improves the intersection operations to an
acceptable level of service, the project shall be responsible for a proportionate share of the
mitigation costs. Modifying the intersection would reduce the impact to less than significant.

Impact 34: Intersection Long-Term (2035) Plus Project (Intersection #43)

The Bailey Road/Project Entrance intersection will operate at LOS F during the AM peak hour, which is
unacceptable under the Long-term without Project condition.  The intersection would increase in delay with
the addition of the proposed project and the project adds more than one percent of the volume to the
intersection.  This is a significant impact.

Mitigation 34

To mitigate the project impacts expected to occur in the Long-term plus Project condition, Bailey
Road should be widened from two lanes to four lanes.  As shown in Table 22, the proposed
mitigation is anticipated to improve the operations at the Bailey Road/Project Entrance intersection
to an acceptable LOS C in the AM peak hour.  The intersection would meet the LOS requirement
of LOS D or better for a signalized intersection in the City of Concord in the AM peak hour, and
thereby would reduce the impact to less than significant.

Since the mitigation is included in the Pittsburg CIP (Project ST-27) as Bailey Road Operational
Safety Improvements, the project shall pay its fair-share fee.  There are no identified funding
sources for this project, but it is eligible for Measure J funding.  In addition, there is no timeframe
for the completion of this project.   Modifying the intersection would reduce the impact to less than
significant.

Impact 35: Intersection Long-Term (2035) Plus Project (Intersection #44)

The Treat Boulevard/Oak Grove Road intersection will operate at LOS F during the AM and PM peak hours,
which is unacceptable under the Long-term without Project condition.  The intersection would increase in
delay with the addition of the proposed project and the project adds more than one percent of the volume
to the intersection.  This is a significant impact.

Mitigation 35

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
intersection timing splits should be optimized.  As shown in Table 22, the proposed mitigation is
anticipated to improve the operations at the Treat Boulevard/Oak Grove Road intersection to LOS
F in the AM and PM peak hours.  Although, the intersection would not meet the LOS requirement
of LOS D or better for a signalized intersection in the City of Concord in the AM and PM peak hours,
the intersection would operate better than the without project conditions, and thereby would reduce
the impact to less than significant.
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Since the project did not trigger the unacceptable level of service (i.e. already operated at LOS F
without the project) and the proposed mitigation improves the intersection operations to an
acceptable level of service, the project shall be responsible for a proportionate share of the
mitigation costs. Modifying the intersection would reduce the impact to less than significant.

Impact 36: Intersection Long-Term (2035) Plus Project (Intersection #48)

The Concord Boulevard/Port Chicago Highway intersection will operate at LOS F during the AM peak hour,
which is unacceptable under the Long-term without Project condition.  The intersection would increase in
delay with the addition of the proposed project and the project adds more than one percent of the volume
to the intersection.  This is a significant impact.

Mitigation 36

To mitigate the project impacts expected to occur in the Long-term plus Project condition, the
intersection timing splits should be optimized.  As shown in Table 22, the proposed mitigation is
anticipated to improve the operations at the Concord Boulevard/Port Chicago Highway intersection
to an acceptable LOS C in the AM peak hour.  The intersection would meet the LOS requirement
of LOS D or better for a signalized intersection in the City of Concord in the AM peak hour, and
thereby would reduce the impact to less than significant.

Since the project did not trigger the unacceptable level of service (i.e. already operated at LOS F
without the project) and the proposed mitigation improves the intersection operations to an
acceptable level of service, the project shall be responsible for a proportionate share of the
mitigation costs. Modifying the intersection would reduce the impact to less than significant.
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Table 22 – Long-term (2035) Plus Project (Mitigated) Intersection Level of Service Summary

LOS Delay LOS Delay LOS Delay Δ Delay LOS Delay Δ Delay LOS Delay Δ Delay LOS Delay Δ Delay

1 Avila Road / Willow Pass Road E Signal C 25.5 F 104.6 C 30.0 4.5 F 121.7 17.1 0 0.0 -25.5 E 62.2 -42.4
2 EB SR-4 Ramps / Willow Pass Road E Signal B 11.7 C 24.9 B 12.0 0.3 C 26.3 1.4 0 0.0 -11.7 0 0.0 -24.9

3 WB SR-4 Ramps / Willow Pass Road E Signal F 343.6 B 15.9 F 358.2 14.6 B 16.6 0.7 F 102.6 -241.0 0 0.0 -15.9
4 Rio Verde Circle / San Marco Boulevard E AWSC D 32.3 A 9.2 F 67.4 35.1 B 13.8 4.6 E 38.8 6.5 0 0.0 -9.2

5 Santa Teresa Drive / San Marco Boulevard D Signal C 34.5 B 18.5 D 46.6 12.1 B 18.3 -0.2 0 0.0 -34.5 0 0.0 -18.5
6 Leland Road / San Marco Boulevard D Signal F 91.6 F 143.1 F 98.8 7.2 F 147.0 3.9 F 98.8 7.2 F 147.0 3.9
7 EB SR-4 Ramps / San Marco Boulevard D Signal D 47.6 E 56.3 E 62.3 14.7 E 78.6 22.3 B 13.6 -34.0 C 23.9 -32.4

8 WB SR-4 Ramps / San Marco Boulevard D Signal F 129.0 C 30.4 F 132.8 3.8 C 32.0 1.6 F 87.8 -41.2 0 0.0 -30.4
9 Willow Pass Road / Port Chicago Highway D Signal B 13.6 B 11.0 B 13.9 0.3 B 11.2 0.2 0 0.0 -13.6 0 0.0 -11.0

10 Willow Pass Road / Bailey Road D Signal F 146.6 F 110.6 F 146.9 0.3 F 111.6 1.0 F 145.6 -1.0 F 100.2 -10.4
11 Willow Pass Road / Loftus Road D Signal C 27.7 B 19.0 C 27.8 0.1 B 19.2 0.2 0 0.0 -27.7 0 0.0 -19.0

EB Willow Pass Road / Range Road A 6.9 A 9.1 A 7.2 0.3 A 9.3 0.2 0 0.0 -6.9 0 0.0 -9.1
Worst Approach B 12.4 B 14.0 B 12.7 0.3 B 14.3 0.3 0 0.0 -12.4 0 0.0 -14.0

WB Willow Pass Road / Range Road A 0.2 A 0.4 A 0.2 0.0 A 0.4 0.0 0 0.0 -0.2 0 0.0 -0.4

Worst Approach A 0.6 A 0.6 A 0.6 0.0 A 0.7 0.1 0 0.0 -0.6 0 0.0 -0.6
14 Willow Pass Road / Railroad Avenue D Signal E 58.0 C 31.4 E 58.2 0.2 C 31.9 0.5 E 57.9 -0.1 0 0.0 -31.4

15 Leland Road / Alves Ranch Drive D Signal C 32.5 C 22.0 C 32.7 0.2 C 22.1 0.1 0 0.0 -32.5 0 0.0 -22.0
16 Leland Road / Woodhill Drive D Signal B 13.5 B 12.1 B 13.6 0.1 B 12.2 0.1 0 0.0 -13.5 0 0.0 -12.1

17 Leland Road / Southwood Drive D Signal F 92.9 D 47.0 F 96.2 3.3 D 47.9 0.9 C 34.5 -58.4 0 0.0 -47.0
18 Leland Road / Bailey Road E Signal F 165.8 E 66.8 F 174.8 9.0 F 104.0 37.2 F 145.1 -20.7 E 75.4 8.6

19 Maylard Street / Bailey Road E Signal C 21.8 C 26.2 C 21.4 -0.4 C 26.5 0.3 0 0.0 -21.8 0 0.0 -26.2
20 EB SR-4 Ramps / Bailey Road E Signal C 24.9 D 41.6 C 24.6 -0.3 E 55.2 13.6 0 0.0 -24.9 0 0.0 -41.6
21 WB SR-4 Ramps / Bailey Road E Signal D 48.2 C 23.0 D 53.9 5.7 C 24.3 1.3 0 0.0 -48.2 0 0.0 -23.0

22 Canal Road / Bailey Road D Signal C 32.2 B 12.8 C 32.3 0.1 B 13.1 0.3 0 0.0 -32.2 0 0.0 -12.8
23 Leland Road / Chestnut Drive D Signal F 230.4 C 25.9 F 232.3 1.9 C 28.1 2.2 F 155.9 -74.5 0 0.0 -25.9

24 Leland Road / Jacqueline Drive D Signal F 179.7 C 27.6 F 182.1 2.4 C 27.3 -0.3 F 147.8 -31.9 0 0.0 -27.6
25 Leland Road / Montevideo Drive D Signal B 11.3 A 5.3 B 11.9 0.6 A 5.4 0.1 0 0.0 -11.3 0 0.0 -5.3

26 Leland Road / Range Road D Signal E 70.0 C 33.8 E 72.4 2.4 C 33.5 -0.3 E 64.8 -5.2 0 0.0 -33.8
27 Leland Road / Dover Way D Signal F 83.8 C 25.8 F 87.3 3.5 C 25.0 -0.8 D 37.8 -46.0 0 0.0 -25.8
28 Leland Road / Burton Avenue D Signal F 95.7 C 30.0 F 115.5 19.8 C 31.9 1.9 B 12.2 -83.5 0 0.0 -30.0

29 Leland Road / Crestview Drive D Signal F 202.7 E 60.2 F 208.3 5.6 E 64.0 3.8 E 58.1 -144.6 C 23.9 -36.3
30 Leland Road / Railroad Avenue D Signal F 183.8 F 172.8 F 165.7 -18.1 F 171.2 -1.6 0 0.0 -183.8 0 0.0 -172.8

31 EB SR-4 Ramps / Railroad Avenue D Signal C 27.6 F 94.8 C 27.9 0.3 F 94.7 -0.1 0 0.0 -27.6 0 0.0 -94.8
32 WB SR-4 Ramps / Railroad Avenue D Signal D 41.9 D 35.5 D 41.9 0.0 D 35.4 -0.1 0 0.0 -41.9 0 0.0 -35.5

33 Willow Pass Road / Olivera Road D Signal D 51.0 E 67.7 D 53.5 2.5 E 71.2 3.5 0 0.0 -51.0 D 48.6 -19.1
34 Concord Boulevard / Farm Bureau Road D Signal D 47.4 D 36.1 D 49.6 2.2 D 37.3 1.2 0 0.0 -47.4 0 0.0 -36.1
35 Concord Boulevard / Bailey Road D Signal F 204.7 F 120.8 F 251.4 46.7 F 157.5 36.7 F 177.8 -26.9 F 93.2 -27.6

Bailey Road / Myrtle Drive A 4.3 F 281.4 F 231.8 227.5 F 379.8 98.4 F 92.4 88.1 F 159.7 -121.7
Worst Approach B 10.4 F 1096.4 F 6648.8 6638.4 F 1630.1 533.7 0 0.0 -10.4 0 0.0 -1096.4

37 Clayton Road / Babel Lane D Signal C 31.1 C 31.3 C 31.2 0.1 C 31.6 0.3 0 0.0 -31.1 0 0.0 -31.3
38 Clayton Road / Farm Bureau Road D Signal F 90.1 F 87.3 F 92.1 2.0 F 86.8 -0.5 E 76.5 -13.6 0 0.0 -87.3

39 Clayton Road / Treat Boulevard D Signal F 83.5 F 102.2 F 89.0 5.5 F 122.7 20.5 E 72.3 -11.2 F 99.7 -2.5
40 Clayton Road / Bailey Road D Signal F 198.6 C 33.5 F 229.4 30.8 C 34.5 1.0 E 76.7 -121.9 0 0.0 -33.5
41 Cowell Road / Treat Boulevard D Signal F 89.8 F 124.5 F 96.0 6.2 F 129.0 4.5 F 88.5 -1.3 F 93.7 -30.8
42 Leland Road / Santa Teresa Drive D Signal A 9.2 A 7.1 B 12.2 3.0 A 8.1 1.0 0 0.0 -9.2 0 0.0 -7.1
43 Bailey Road / Project Entrance D Signal B 16.3 A 5.9 F 129.4 113.1 B 16.6 10.7 C 21.9 5.6 0 0.0 -5.9

44 Treat Boulevard / Oak Grove Road D Signal F 237.7 F 272.5 F 237.9 0.2 F 276.6 4.1 F 157.5 -80.2 F 216.0 -56.5
45 Willow Pass Road / Diamond Boulevard D Signal B 18.0 D 41.1 B 17.9 -0.1 D 41.2 0.1 0 0.0 -18.0 0 0.0 -41.1

46 Willow Pass Road / Market Street E Signal D 40.6 D 49.5 D 40.7 0.1 D 49.8 0.3 0 0.0 -40.6 0 0.0 -49.5
47 Willow Pass Road / Galindo Street E Signal D 54.7 F 111.7 D 54.4 -0.3 F 111.8 0.1 0 0.0 -54.7 F 89.1 -22.6
48 Concord Boulevard / Port Chicago Highway E Signal F 130.0 C 23.1 F 147.8 17.8 C 24.2 1.1 C 34.4 -95.6 0 0.0 -23.1

49 Kirker Pass Road / Oakhurst Drive/Concord Boulevard D Signal F 699.3 F 336.6 F 693.9 -5.4 F 334.5 -2.1 0 0.0 -699.3 0 0.0 -336.6
50 Ygnacio Valley Road / Clayton Road D Signal F 289.0 F 108.7 F 288.1 -0.9 F 110.2 1.5 0 0.0 -289.0 F 95.8 -12.9

2 Each study intersection is controlled by a traffic signal, a side-street stop-controlled (SSSC), or a all-way stop-controlled (AWSC).
Note:  Intersections that are operating below acceptable levels are shown in BOLD and significant impacts are highlighted.

Long-term (2035) + Project (Mitigated)

AM Peak PM Peak

36 E SSSC

1 For all intersections, the LOS criteria is based on seconds of delay.

12 E SSSC

13 E SSSC

# Intersection
V/C  or Delay

Criteria1

Intersection

Control2

Long-term (2035) Long-term (2035) + Project

AM Peak PM Peak AM Peak PM Peak
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FIGURE 2
PROJECT ANNEXATION EXHIBIT
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FIGURE 8
EXISTING (2017) PLUS PROJECT PEAK HOUR TURNING MOVEMENT VOLUMES (CONTINUED)
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CUMULATIVE (2035) LANE GEOMETRY AND TRAFFIC CONTROL
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Turning Movement Volumes





INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-001
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Willow Pass Rd

E/W Avila Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 242 1 10 0 0 1 69 0 0 0 0 323
715-730 0 302 0 4 0 0 1 114 0 0 0 0 421
730-745 0 319 3 2 0 0 0 143 0 0 0 0 467
745-800 0 276 0 4 0 0 0 163 0 0 0 0 443
800-815 0 264 0 5 0 0 0 150 0 0 0 0 419
815-830 0 244 0 6 0 0 0 140 0 0 0 0 390
830-845 0 247 1 1 0 0 0 145 0 0 0 0 394
845-900 0 223 4 2 0 0 0 117 0 0 0 0 346
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 1139 4 20 0 0 2 489 0 0 0 0 1654
715-815 0 1161 3 15 0 0 1 570 0 0 0 0 1750
730-830 0 1103 3 17 0 0 0 596 0 0 0 0 1719
745-845 0 1031 1 16 0 0 0 598 0 0 0 0 1646
800-900 0 978 5 14 0 0 0 552 0 0 0 0 1549

Peak Hour 715-815

0.90 15

0 1161 3 0 0.75

0

0

Avila Rd #DIV/0! 0 0 570 1
0.88

0 Willow Pass Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 0 0 0
715-730 0 0 0 0 0
730-745 0 0 0 0 0
745-800 0 0 0 0 0 Avila Rd 0
800-815 0 0 0 0 0

815-830 0 0 0 0 0 W 0 0 E
830-845 0 0 0 0 0

845-900 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 0 0 0 0
715-815 0 0 0 0 0
730-830 0 0 0 0 0 S Willow Pass Rd
745-845 0 0 0 0 0
800-900 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 1 1 0 0 0 0 0 2
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 0 0 0 0 0 0 0 0 0
715-815 0 0 0 0 0 0 0 0 0 0 0 0 0
730-830 0 0 0 0 0 0 0 0 0 0 0 0 0
745-845 0 0 0 0 0 1 1 0 0 0 0 0 2
800-900 0 0 0 0 0 1 1 0 0 0 0 0 2

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-001
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Willow Pass Rd

E/W Avila Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 89 4 4 0 1 0 338 0 0 0 0 436
1615-1630 0 95 9 9 0 0 1 402 0 0 0 0 516
1630-1645 0 105 5 6 0 1 0 370 0 0 0 0 487
1645-1700 0 97 2 8 0 0 2 378 0 0 0 0 487
1700-1715 0 98 1 2 0 2 2 381 0 0 0 0 486
1715-1730 0 104 4 0 0 0 0 389 0 0 0 0 497
1730-1745 0 107 0 2 0 0 0 384 0 0 0 0 493
1745-1800 0 90 0 1 0 0 0 398 0 0 0 0 489
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 386 20 27 0 2 3 1488 0 0 0 0 1926
1615-1715 0 395 17 25 0 3 5 1531 0 0 0 0 1976
1630-1730 0 404 12 16 0 3 4 1518 0 0 0 0 1957
1645-1745 0 406 7 12 0 2 4 1532 0 0 0 0 1963
1700-1800 0 399 5 5 0 2 2 1552 0 0 0 0 1965

Peak Hour 1615-1715

0.94 25

0 395 17 0 0.78

3

0

Avila Rd #DIV/0! 0 0 1531 5
0.95

0 Willow Pass Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 0 0 0 0
1630-1645 0 0 0 0 0
1645-1700 0 0 0 0 0 Avila Rd 0
1700-1715 0 0 0 0 0

1715-1730 0 0 0 0 0 W 0 0 E
1730-1745 0 0 0 0 0

1745-1800 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 0 0 0 0
1615-1715 0 0 0 0 0
1630-1730 0 0 0 0 0 S Willow Pass Rd
1645-1745 0 0 0 0 0
1700-1800 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 1 0 0 0 0 1
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1730 0 0 0 0 0 0 0 1 0 0 0 0 1
1645-1745 0 0 0 0 0 0 0 1 0 0 0 0 1
1700-1800 0 0 0 0 0 0 0 1 0 0 0 0 1

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-002
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Willow Pass Rd

E/W EB SR-4 Ramps
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 206 2 0 0 0 34 41 0 41 2 33 359
715-730 0 248 2 0 0 0 48 71 0 49 0 33 451
730-745 0 264 7 0 0 0 76 75 0 71 1 53 547
745-800 0 235 5 0 0 0 93 77 0 51 1 46 508
800-815 0 224 12 0 0 0 91 68 0 46 0 38 479
815-830 0 195 6 0 0 0 77 75 0 58 0 46 457
830-845 0 196 10 0 0 0 78 73 0 41 1 38 437
845-900 0 168 13 0 0 0 48 65 0 51 2 38 385
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 953 16 0 0 0 251 264 0 212 4 165 1865
715-815 0 971 26 0 0 0 308 291 0 217 2 170 1985
730-830 0 918 30 0 0 0 337 295 0 226 2 183 1991
745-845 0 850 33 0 0 0 339 293 0 196 2 168 1881
800-900 0 783 41 0 0 0 294 281 0 196 3 160 1758

Peak Hour 730-830

0.87 0

0 918 30 0 #DIV/0!

0

183

EB SR-4 Ramps 0.82 2 0 295 337
0.93

226 Willow Pass Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 0 0 0
715-730 0 0 0 0 0
730-745 0 0 0 0 0
745-800 0 0 0 0 0 EB SR-4 Ramps 0
800-815 0 0 0 0 0

815-830 0 0 0 0 0 W 0 0 E
830-845 0 0 0 0 0

845-900 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 0 0 0 0
715-815 0 0 0 0 0
730-830 0 0 0 0 0 S Willow Pass Rd
745-845 0 0 0 0 0
800-900 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 0 0 0 0 0 0 0 0 0
715-815 0 0 0 0 0 0 0 0 0 0 0 0 0
730-830 0 0 0 0 0 0 0 0 0 0 0 0 0
745-845 0 0 0 0 0 0 0 0 0 0 0 0 0
800-900 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-002
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Willow Pass Rd

E/W EB SR-4 Ramps
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 74 19 0 0 0 274 72 0 17 4 69 529
1615-1630 0 85 21 0 0 0 318 89 0 14 3 69 599
1630-1645 0 94 19 0 0 0 283 90 0 12 1 79 578
1645-1700 0 91 18 0 0 0 310 83 0 11 0 78 591
1700-1715 0 91 25 0 0 0 301 88 0 6 2 82 595
1715-1730 0 94 17 0 0 0 308 94 0 11 3 73 600
1730-1745 0 108 28 0 0 0 302 91 0 3 0 74 606
1745-1800 0 84 22 0 0 0 299 88 0 9 0 82 584
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 344 77 0 0 0 1185 334 0 54 8 295 2297
1615-1715 0 361 83 0 0 0 1212 350 0 43 6 308 2363
1630-1730 0 370 79 0 0 0 1202 355 0 40 6 312 2364
1645-1745 0 384 88 0 0 0 1221 356 0 31 5 307 2392
1700-1800 0 377 92 0 0 0 1210 361 0 29 5 311 2385

Peak Hour 1645-1745

0.87 0

0 384 88 0 #DIV/0!

0

307

EB SR-4 Ramps 0.95 5 0 356 1221
0.98

31 Willow Pass Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 1 0 0 1
1615-1630 0 0 0 0 0
1630-1645 0 0 0 0 0
1645-1700 0 0 0 0 0 EB SR-4 Ramps 0
1700-1715 0 0 0 0 0

1715-1730 0 0 0 0 0 W 0 0 E
1730-1745 0 0 0 0 0

1745-1800 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 1 0 0 1
1615-1715 0 0 0 0 0
1630-1730 0 0 0 0 0 S Willow Pass Rd
1645-1745 0 0 0 0 0
1700-1800 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 1 0 0 0 0 1
1730-1745 0 0 0 0 0 0 0 0 0 0 0 1 1
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1730 0 0 0 0 0 0 0 1 0 0 0 0 1
1645-1745 0 0 0 0 0 0 0 1 0 0 0 1 2
1700-1800 0 0 0 0 0 0 0 1 0 0 0 1 2

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-003
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Willow Pass Rd

E/W WB SR-4 Ramps
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 220 53 0 35 25 152 0 46 33 0 0 0 564
715-730 218 80 0 21 32 173 0 48 51 0 0 0 623
730-745 202 78 0 30 17 189 0 66 58 0 0 0 640
745-800 202 59 0 28 36 186 0 59 60 0 0 0 630
800-815 211 60 0 29 23 173 0 61 48 0 0 0 605
815-830 137 55 0 24 35 143 0 66 51 0 0 0 511
830-845 130 45 0 19 27 164 0 61 55 0 0 0 501
845-900 114 39 0 23 10 149 0 44 56 0 0 0 435
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 842 270 0 114 110 700 0 219 202 0 0 0 2457
715-815 833 277 0 108 108 721 0 234 217 0 0 0 2498
730-830 752 252 0 111 111 691 0 252 217 0 0 0 2386
745-845 680 219 0 100 121 666 0 247 214 0 0 0 2247
800-900 592 199 0 95 95 629 0 232 210 0 0 0 2052

Peak Hour 715-815

0.93 108

833 277 0 108 0.94

721

0

WB SR-4 Ramps #DIV/0! 0 217 234 0
0.91

0 Willow Pass Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 0 0 0
715-730 0 0 0 0 0
730-745 0 0 0 0 0
745-800 0 1 0 1 2 WB SR-4 Ramps 0
800-815 0 0 0 0 0

815-830 0 0 0 0 0 W 1 1 E
830-845 0 0 0 0 0

845-900 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 1 0 1 2
715-815 0 1 0 1 2
730-830 0 1 0 1 2 S Willow Pass Rd
745-845 0 1 0 1 2
800-900 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 1 0 0 0 0 0 0 0 0 0 0 0 1
730-745 0 0 0 0 1 0 0 0 0 0 0 0 1
745-800 1 0 0 0 0 0 0 0 0 0 0 0 1
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 2 0 0 0 1 0 0 0 0 0 0 0 3
715-815 2 0 0 0 1 0 0 0 0 0 0 0 3
730-830 1 0 0 0 1 0 0 0 0 0 0 0 2
745-845 1 0 0 0 0 0 0 0 0 0 0 0 1
800-900 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-003
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Willow Pass Rd

E/W WB SR-4 Ramps
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 54 34 0 17 0 61 0 100 43 0 0 0 309
1615-1630 53 41 0 17 2 63 0 108 49 0 0 0 333
1630-1645 59 34 0 15 1 78 0 117 55 0 0 0 359
1645-1700 66 35 0 19 0 70 0 114 42 0 0 0 346
1700-1715 74 40 0 10 1 78 0 134 40 0 0 0 377
1715-1730 69 37 0 21 0 76 0 129 38 0 0 0 370
1730-1745 75 43 0 16 1 89 0 121 39 0 0 0 384
1745-1800 50 37 0 11 1 65 0 134 44 0 0 0 342
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 232 144 0 68 3 272 0 439 189 0 0 0 1347
1615-1715 252 150 0 61 4 289 0 473 186 0 0 0 1415
1630-1730 268 146 0 65 2 302 0 494 175 0 0 0 1452
1645-1745 284 155 0 66 2 313 0 498 159 0 0 0 1477
1700-1800 268 157 0 58 3 308 0 518 161 0 0 0 1473

Peak Hour 1645-1745

0.93 66

284 155 0 2 0.90

313

0

WB SR-4 Ramps #DIV/0! 0 159 498 0
0.94

0 Willow Pass Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 0 0 0 0
1630-1645 0 0 0 0 0
1645-1700 0 0 0 0 0 WB SR-4 Ramps 0
1700-1715 0 0 0 0 0

1715-1730 0 0 0 0 0 W 0 0 E
1730-1745 0 0 0 0 0

1745-1800 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 0 0 0 0
1615-1715 0 0 0 0 0
1630-1730 0 0 0 0 0 S Willow Pass Rd
1645-1745 0 0 0 0 0
1700-1800 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 1 0 0 0 0 0 1
1730-1745 0 0 0 0 0 0 1 0 0 0 0 0 1
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1730 0 0 0 0 0 0 1 0 0 0 0 0 1
1645-1745 0 0 0 0 0 0 2 0 0 0 0 0 2
1700-1800 0 0 0 0 0 0 2 0 0 0 0 0 2

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-004
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S San Marco Blvd

E/W Rio Verde Circle
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 26 1 1 12 2 0 0 3 0 0 0 19 64
715-730 45 1 2 13 4 0 0 4 0 1 3 26 99
730-745 127 5 1 8 10 2 0 3 2 0 3 36 197
745-800 88 1 8 7 19 0 0 5 2 1 15 77 223
800-815 21 3 5 5 3 0 0 3 0 0 5 18 63
815-830 14 2 2 5 1 0 0 3 0 0 0 10 37
830-845 7 7 4 3 1 0 0 2 0 0 0 6 30
845-900 5 0 2 5 0 0 0 4 0 0 1 7 24
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 286 8 12 40 35 2 0 15 4 2 21 158 583
715-815 281 10 16 33 36 2 0 15 4 2 26 157 582
730-830 250 11 16 25 33 2 0 14 4 1 23 141 520
745-845 130 13 19 20 24 0 0 13 2 1 20 111 353
800-900 47 12 13 18 5 0 0 12 0 0 6 41 154

Peak Hour 700-800

0.58 40

286 8 12 35 0.74

2

158

Rio Verde Circle 0.49 21 4 15 0
0.68

2 San Marco Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 4 2 2 1 9
715-730 1 0 0 2 3
730-745 5 0 5 0 10
745-800 6 2 1 7 16 Rio Verde Circle 16
800-815 1 1 0 1 3

815-830 2 0 0 2 4 W 10 4 E
830-845 0 0 0 1 1

845-900 2 0 0 0 2 8
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 16 4 8 10 38
715-815 13 3 6 10 32
730-830 14 3 6 10 33 S San Marco Blvd
745-845 9 3 1 11 24
800-900 5 1 0 4 10

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 1 0 0 0 0 0 0 0 1
745-800 0 0 0 0 1 0 0 0 0 0 1 0 2
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 2 0 0 0 0 0 1 0 3
715-815 0 0 0 0 2 0 0 0 0 0 1 0 3
730-830 0 0 0 0 2 0 0 0 0 0 1 0 3
745-845 0 0 0 0 1 0 0 0 0 0 1 0 2
800-900 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-004
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S San Marco Blvd

E/W Rio Verde Circle
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 2 6 8 2 0 0 0 2 0 0 0 4 24
1615-1630 3 1 9 1 0 1 0 1 0 0 0 6 22
1630-1645 8 4 3 0 0 0 0 1 0 0 0 3 19
1645-1700 6 1 3 2 1 0 1 4 1 1 1 4 25
1700-1715 7 1 9 6 3 0 1 1 0 0 1 4 33
1715-1730 21 1 13 4 0 0 1 0 1 0 0 10 51
1730-1745 30 2 10 7 1 0 0 0 0 0 1 30 81
1745-1800 24 3 12 5 2 0 0 2 1 0 1 30 80
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 19 12 23 5 1 1 1 8 1 1 1 17 90
1615-1715 24 7 24 9 4 1 2 7 1 1 2 17 99
1630-1730 42 7 28 12 4 0 3 6 2 1 2 21 128
1645-1745 64 5 35 19 5 0 3 5 2 1 3 48 190
1700-1800 82 7 44 22 6 0 2 3 2 0 3 74 245

Peak Hour 1700-1800

0.79 22

82 7 44 6 0.78

0

74

Rio Verde Circle 0.62 3 2 3 2
0.58

0 San Marco Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 0 0 0 0
1630-1645 0 0 0 0 0
1645-1700 1 0 0 1 2 Rio Verde Circle 7
1700-1715 3 1 0 0 4

1715-1730 3 0 0 0 3 W 0 1 E
1730-1745 0 0 1 0 1

1745-1800 1 0 0 0 1 1
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 1 0 0 1 2
1615-1715 4 1 0 1 6
1630-1730 7 1 0 1 9 S San Marco Blvd
1645-1745 7 1 1 1 10
1700-1800 7 1 1 0 9

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1800 0 0 0 0 0 0 0 0 0 0 0 0 0

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-005
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S San Marco Blvd

E/W Santa Teresa Dr
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 24 32 2 7 0 0 1 34 0 0 1 65 166
715-730 29 46 2 8 0 1 1 43 0 0 0 75 205
730-745 52 123 0 9 2 3 1 47 1 1 0 109 348
745-800 35 94 4 10 0 2 0 91 1 3 3 129 372
800-815 30 26 5 5 0 1 0 28 0 1 0 45 141
815-830 38 19 3 6 0 0 0 19 0 0 0 39 124
830-845 36 17 0 5 0 0 0 11 1 0 0 53 123
845-900 28 14 4 7 0 0 0 18 0 0 1 41 113
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 140 295 8 34 2 6 3 215 2 4 4 378 1091
715-815 146 289 11 32 2 7 2 209 2 5 3 358 1066
730-830 155 262 12 30 2 6 1 185 2 5 3 322 985
745-845 139 156 12 26 0 3 0 149 2 4 3 266 760
800-900 132 76 12 23 0 1 0 76 1 1 1 178 501

Peak Hour 700-800

0.63 34

140 295 8 2 0.75

6

378

Santa Teresa Dr 0.71 4 2 215 3
0.60

4 San Marco Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 1 1 0 2
715-730 1 0 0 0 1
730-745 0 0 0 0 0
745-800 0 1 0 0 1 Santa Teresa Dr 1
800-815 0 1 1 1 3

815-830 1 3 2 0 6 W 0 2 E
830-845 0 1 0 1 2

845-900 1 1 1 0 3 1
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 1 2 1 0 4
715-815 1 2 1 1 5
730-830 1 5 3 1 10 S San Marco Blvd
745-845 1 6 3 2 12
800-900 2 6 4 2 14

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 1 1
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 0 0 0 0 0 0 0 1 1
715-815 0 0 0 0 0 0 0 0 0 0 0 1 1
730-830 0 0 0 0 0 0 0 0 0 0 0 1 1
745-845 0 0 0 0 0 0 0 0 0 0 0 0 0
800-900 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-005
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S San Marco Blvd

E/W Santa Teresa Dr
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 40 16 5 1 0 0 0 8 0 0 1 39 110
1615-1630 41 13 10 3 0 0 0 8 0 0 0 26 101
1630-1645 40 15 6 8 1 0 0 5 0 1 0 34 110
1645-1700 33 9 11 6 0 0 0 9 0 1 1 22 92
1700-1715 36 17 2 8 0 0 0 11 1 0 0 33 108
1715-1730 47 34 8 7 1 0 0 14 0 1 2 30 144
1730-1745 47 41 5 7 0 1 1 35 0 0 0 38 175
1745-1800 52 39 5 3 1 0 0 37 0 1 2 40 180
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 154 53 32 18 1 0 0 30 0 2 2 121 413
1615-1715 150 54 29 25 1 0 0 33 1 2 1 115 411
1630-1730 156 75 27 29 2 0 0 39 1 3 3 119 454
1645-1745 163 101 26 28 1 1 1 69 1 2 3 123 519
1700-1800 182 131 20 25 2 1 1 97 1 2 4 141 607

Peak Hour 1700-1800

0.87 25

182 131 20 2 0.88

1

141

Santa Teresa Dr 0.85 4 1 97 1
0.67

2 San Marco Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 1 0 0 1 2
1615-1630 0 0 0 0 0
1630-1645 1 0 0 0 1
1645-1700 0 1 2 0 3 Santa Teresa Dr 0
1700-1715 0 1 1 0 2

1715-1730 0 0 0 0 0 W 0 2 E
1730-1745 0 0 0 0 0

1745-1800 0 1 0 0 1 1
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 2 1 2 1 6
1615-1715 1 2 3 0 6
1630-1730 1 2 3 0 6 S San Marco Blvd
1645-1745 0 2 3 0 5
1700-1800 0 2 1 0 3

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1800 0 0 0 0 0 0 0 0 0 0 0 0 0

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services
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 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-006
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S San Marco Blvd

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 3 33 39 192 28 34 29 99 2 3 16 52 530
715-730 4 36 52 173 36 53 25 118 5 6 13 72 593
730-745 6 56 62 173 36 124 38 133 7 14 8 58 715
745-800 4 42 74 172 30 63 85 140 28 16 17 47 718
800-815 3 33 60 151 16 27 43 48 4 2 9 51 447
815-830 9 37 40 136 28 27 17 51 2 3 13 41 404
830-845 7 36 54 171 18 23 10 74 4 3 10 61 471
845-900 5 26 47 88 12 21 19 60 3 2 8 32 323
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 17 167 227 710 130 274 177 490 42 39 54 229 2556
715-815 17 167 248 669 118 267 191 439 44 38 47 228 2473
730-830 22 168 236 632 110 241 183 372 41 35 47 197 2284
745-845 23 148 228 630 92 140 155 313 38 24 49 200 2040
800-900 24 132 201 546 74 98 89 233 13 10 40 185 1645

Peak Hour 700-800

0.83 710

17 167 227 130 0.84

274

229

Leland Rd 0.88 54 42 490 177
0.70

39 San Marco Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 0 2 2
715-730 0 0 0 0 0
730-745 0 1 0 0 1
745-800 0 0 0 0 0 Leland Rd 0
800-815 0 0 0 0 0

815-830 0 3 0 0 3 W 2 1 E
830-845 0 1 0 0 1

845-900 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 1 0 2 3
715-815 0 1 0 0 1
730-830 0 4 0 0 4 S San Marco Blvd
745-845 0 4 0 0 4
800-900 0 4 0 0 4

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 1 0 0 0 0 0 0 0 0 0 1
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 1 0 0 0 0 0 1
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 1 0 0 0 1 0 0 0 0 0 2
715-815 0 0 0 0 0 0 1 0 0 0 0 0 1
730-830 0 0 0 0 0 0 1 0 0 0 0 0 1
745-845 0 0 0 0 0 0 0 0 0 0 0 0 0
800-900 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-006
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S San Marco Blvd

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 22 56 100 74 18 17 16 35 6 8 18 32 402
1615-1630 18 61 108 78 18 21 5 33 4 0 15 35 396
1630-1645 22 55 106 75 18 15 15 39 4 2 21 50 422
1645-1700 13 44 108 49 15 22 12 28 4 6 20 36 357
1700-1715 17 59 127 65 12 15 16 40 3 0 21 29 404
1715-1730 23 71 121 81 20 36 21 36 6 10 19 24 468
1730-1745 21 64 125 86 28 39 36 52 4 11 22 44 532
1745-1800 23 70 143 82 18 36 34 57 3 6 28 36 536
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 75 216 422 276 69 75 48 135 18 16 74 153 1577
1615-1715 70 219 449 267 63 73 48 140 15 8 77 150 1579
1630-1730 75 229 462 270 65 88 64 143 17 18 81 139 1651
1645-1745 74 238 481 281 75 112 85 156 17 27 82 133 1761
1700-1800 84 264 516 314 78 126 107 185 16 27 90 133 1940

Peak Hour 1700-1800

0.92 314

84 264 516 78 0.85

126

133

Leland Rd 0.81 90 16 185 107
0.82

27 San Marco Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 0 0 0 0
1630-1645 0 0 1 1 2
1645-1700 1 0 2 0 3 Leland Rd 0
1700-1715 0 1 0 1 2

1715-1730 0 0 1 2 3 W 4 1 E
1730-1745 0 0 1 1 2

1745-1800 0 0 0 0 0 2
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 1 0 3 1 5
1615-1715 1 1 3 2 7
1630-1730 1 1 4 4 10 S San Marco Blvd
1645-1745 1 1 4 4 10
1700-1800 0 1 2 4 7

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 1 0 0 0 0 0 0 0 0 0 0 1
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 1 0 0 0 0 0 0 0 0 0 0 1
1630-1730 0 1 0 0 0 0 0 0 0 0 0 0 1
1645-1745 0 1 0 0 0 0 0 0 0 0 0 0 1
1700-1800 0 1 0 0 0 0 0 0 0 0 0 0 1

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-007
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S San Marco Blvd

E/W EB SR-4 Ramps
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 46 41 0 0 0 0 15 346 0 39 0 39 526
715-730 55 59 0 0 0 0 31 365 0 43 1 60 614
730-745 70 87 0 0 0 0 24 359 0 48 0 51 639
745-800 82 73 0 0 0 0 47 340 0 67 0 69 678
800-815 66 42 0 0 0 0 23 233 0 68 0 98 530
815-830 37 38 0 0 0 0 19 214 0 65 1 80 454
830-845 58 49 0 0 0 0 28 289 0 52 0 61 537
845-900 52 51 0 0 0 0 20 156 0 36 1 59 375
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 253 260 0 0 0 0 117 1410 0 197 1 219 2457
715-815 273 261 0 0 0 0 125 1297 0 226 1 278 2461
730-830 255 240 0 0 0 0 113 1146 0 248 1 298 2301
745-845 243 202 0 0 0 0 117 1076 0 252 1 308 2199
800-900 213 180 0 0 0 0 90 892 0 221 2 298 1896

Peak Hour 715-815

0.85 0

273 261 0 0 #DIV/0!

0

278

EB SR-4 Ramps 0.76 1 0 1297 125
0.90

226 San Marco Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 1 0 0 1
715-730 0 0 0 0 0
730-745 0 1 0 0 1
745-800 0 0 0 0 0 EB SR-4 Ramps 0
800-815 0 0 0 0 0

815-830 0 0 0 0 0 W 0 1 E
830-845 0 0 0 0 0

845-900 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 2 0 0 2
715-815 0 1 0 0 1
730-830 0 1 0 0 1 S San Marco Blvd
745-845 0 0 0 0 0
800-900 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 1 0 0 0 0 1
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 0 0 0 1 0 0 0 0 1
715-815 0 0 0 0 0 0 0 0 0 0 0 0 0
730-830 0 0 0 0 0 0 0 0 0 0 0 0 0
745-845 0 0 0 0 0 0 0 0 0 0 0 0 0
800-900 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-007
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S San Marco Blvd

E/W EB SR-4 Ramps
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 51 74 0 0 0 0 23 114 0 131 1 210 604
1615-1630 51 73 0 0 0 0 32 121 0 136 1 194 608
1630-1645 67 80 0 0 0 0 34 133 0 127 0 219 660
1645-1700 49 47 0 0 0 0 20 91 0 145 2 225 579
1700-1715 56 63 0 0 0 0 19 118 0 164 1 208 629
1715-1730 61 75 0 0 0 0 22 121 0 173 0 188 640
1730-1745 50 88 0 0 0 0 24 156 0 172 1 178 669
1745-1800 44 67 0 0 0 0 32 143 0 171 1 210 668
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 218 274 0 0 0 0 109 459 0 539 4 848 2451
1615-1715 223 263 0 0 0 0 105 463 0 572 4 846 2476
1630-1730 233 265 0 0 0 0 95 463 0 609 3 840 2508
1645-1745 216 273 0 0 0 0 85 486 0 654 4 799 2517
1700-1800 211 293 0 0 0 0 97 538 0 680 3 784 2606

Peak Hour 1700-1800

0.91 0

211 293 0 0 #DIV/0!

0

784

EB SR-4 Ramps 0.96 3 0 538 97
0.88

680 San Marco Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 0 0 0 0
1630-1645 0 0 0 0 0
1645-1700 0 0 0 0 0 EB SR-4 Ramps 0
1700-1715 0 2 0 0 2

1715-1730 0 0 0 0 0 W 0 2 E
1730-1745 0 0 0 0 0

1745-1800 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 0 0 0 0
1615-1715 0 2 0 0 2
1630-1730 0 2 0 0 2 S San Marco Blvd
1645-1745 0 2 0 0 2
1700-1800 0 2 0 0 2

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 1 0 0 0 0 0 0 0 0 0 0 1
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 1 0 0 0 0 0 0 0 0 0 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 1 0 0 0 0 0 0 0 0 0 0 1
1630-1730 0 1 0 0 0 0 0 0 0 0 0 0 1
1645-1745 0 1 0 0 0 0 0 0 0 0 0 0 1
1700-1800 0 2 0 0 0 0 0 0 0 0 0 0 2

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-008
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S San Marco Blvd

E/W WB SR-4 Ramps
CITY: Bay Point

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 37 430 0 0 5 4 0 47 75 72 0 5 675
715-730 37 415 0 6 4 3 0 91 87 75 0 12 730
730-745 35 456 0 5 7 4 0 85 69 81 0 4 746
745-800 48 397 0 5 4 4 0 110 114 80 0 3 765
800-815 30 317 0 7 17 7 0 116 53 48 0 7 602
815-830 58 282 0 9 12 7 0 98 49 40 0 3 558
830-845 29 241 0 16 13 17 0 81 65 39 0 4 505
845-900 13 193 0 20 19 12 0 74 29 54 0 15 429
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 157 1698 0 16 20 15 0 333 345 308 0 24 2916
715-815 150 1585 0 23 32 18 0 402 323 284 0 26 2843
730-830 171 1452 0 26 40 22 0 409 285 249 0 17 2671
745-845 165 1237 0 37 46 35 0 405 281 207 0 17 2430
800-900 130 1033 0 52 61 43 0 369 196 181 0 29 2094

Peak Hour 700-800

0.94 16

157 1698 0 20 0.80

15

24

WB SR-4 Ramps 0.95 0 345 333 0
0.76

308 San Marco Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 0 0 0
715-730 0 0 0 0 0
730-745 0 0 0 0 0
745-800 0 0 0 0 0 WB SR-4 Ramps 0
800-815 1 0 0 1 2

815-830 0 0 0 0 0 W 0 0 E
830-845 1 0 0 1 2

845-900 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 0 0 0 0
715-815 1 0 0 1 2
730-830 1 0 0 1 2 S San Marco Blvd
745-845 2 0 0 2 4
800-900 2 0 0 2 4

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 1 0 0 1
715-730 0 1 0 0 0 0 0 0 0 0 0 0 1
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 1 0 0 0 0 0 0 0 1 0 0 2
715-815 0 1 0 0 0 0 0 0 0 0 0 0 1
730-830 0 0 0 0 0 0 0 0 0 0 0 0 0
745-845 0 0 0 0 0 0 0 0 0 0 0 0 0
800-900 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-008
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S San Marco Blvd

E/W WB SR-4 Ramps
CITY: Bay Point

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 7 155 0 45 20 32 0 230 24 29 0 8 550
1615-1630 6 151 0 46 15 35 0 218 37 38 0 8 554
1630-1645 11 188 0 47 19 27 0 223 39 36 0 17 607
1645-1700 11 181 0 60 24 23 0 215 34 29 0 14 591
1700-1715 8 169 0 50 17 30 0 228 29 31 0 13 575
1715-1730 4 186 0 60 23 25 0 220 36 31 0 12 597
1730-1745 12 168 0 54 25 28 0 211 23 43 0 17 581
1745-1800 7 164 0 57 21 22 0 235 42 32 0 16 596
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 35 675 0 198 78 117 0 886 134 132 0 47 2302
1615-1715 36 689 0 203 75 115 0 884 139 134 0 52 2327
1630-1730 34 724 0 217 83 105 0 886 138 127 0 56 2370
1645-1745 35 704 0 224 89 106 0 874 122 134 0 56 2344
1700-1800 31 687 0 221 86 105 0 894 130 137 0 58 2349

Peak Hour 1630-1730

0.95 217

34 724 0 83 0.94

105

56

WB SR-4 Ramps 0.86 0 138 886 0
0.98

127 San Marco Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 0 0 1 1
1630-1645 0 0 1 0 1
1645-1700 0 0 0 0 0 WB SR-4 Ramps 1
1700-1715 1 1 0 0 2

1715-1730 0 0 0 0 0 W 0 1 E
1730-1745 0 0 0 0 0

1745-1800 0 0 0 2 2 1
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 0 1 1 2
1615-1715 1 1 1 1 4
1630-1730 1 1 1 0 3 S San Marco Blvd
1645-1745 1 1 0 0 2
1700-1800 1 1 0 2 4

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 1 0 0 0 0 1
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1730 0 0 0 0 0 0 0 1 0 0 0 0 1
1645-1745 0 0 0 0 0 0 0 1 0 0 0 0 1
1700-1800 0 0 0 0 0 0 0 1 0 0 0 0 1

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-009
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Port Chicago Hwy

E/W Willow Pass Rd
CITY: Bay Point

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 140 0 27 61 337 0 0 0 0 0 34 27 626
715-730 160 0 55 100 313 0 0 0 0 0 52 54 734
730-745 159 0 67 142 280 0 0 0 0 0 42 68 758
745-800 142 0 92 110 255 0 0 0 0 0 51 52 702
800-815 99 0 66 57 257 0 0 0 0 0 69 58 606
815-830 86 1 40 54 235 0 0 0 0 0 55 56 527
830-845 87 0 39 22 165 0 0 0 0 0 51 50 414
845-900 74 0 22 35 129 0 0 0 0 0 64 45 369
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 601 0 241 413 1185 0 0 0 0 0 179 201 2820
715-815 560 0 280 409 1105 0 0 0 0 0 214 232 2800
730-830 486 1 265 363 1027 0 0 0 0 0 217 234 2593
745-845 414 1 237 243 912 0 0 0 0 0 226 216 2249
800-900 346 1 167 168 786 0 0 0 0 0 239 209 1916

Peak Hour 700-800

0.90 413

601 0 241 1185 0.95

0

201

Willow Pass Rd 0.86 179 0 0 0
#DIV/0!

0 Port Chicago Hwy

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 0 2 2
715-730 0 0 0 6 6
730-745 3 0 0 0 3
745-800 0 0 0 3 3 Willow Pass Rd 3
800-815 0 0 0 0 0

815-830 0 0 0 0 0 W 11 0 E
830-845 0 0 0 0 0

845-900 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 3 0 0 11 14
715-815 3 0 0 9 12
730-830 3 0 0 3 6 S Port Chicago Hwy
745-845 0 0 0 3 3
800-900 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 3 0 0 0 0 0 0 0 3
715-730 0 0 0 0 2 0 0 0 0 0 0 0 2
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 1 0 0 0 0 0 0 0 0 0 1
845-900 0 0 0 0 0 0 0 0 0 0 1 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 5 0 0 0 0 0 0 0 5
715-815 0 0 0 0 2 0 0 0 0 0 0 0 2
730-830 0 0 0 0 0 0 0 0 0 0 0 0 0
745-845 0 0 1 0 0 0 0 0 0 0 0 0 1
800-900 0 0 1 0 0 0 0 0 0 0 1 0 2

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-009
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Port Chicago Hwy

E/W Willow Pass Rd
CITY: Bay Point

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 74 0 56 45 86 0 0 0 0 0 149 152 562
1615-1630 79 0 68 47 93 0 0 0 0 0 149 115 551
1630-1645 94 0 59 60 107 0 0 0 0 0 158 135 613
1645-1700 97 0 50 77 90 0 0 0 0 0 167 126 607
1700-1715 94 0 56 43 89 0 0 0 0 0 149 145 576
1715-1730 91 0 55 54 83 0 0 0 0 0 130 150 563
1730-1745 84 0 65 61 79 0 0 0 0 0 167 121 577
1745-1800 97 0 58 55 86 0 0 0 0 0 175 129 600
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 344 0 233 229 376 0 0 0 0 0 623 528 2333
1615-1715 364 0 233 227 379 0 0 0 0 0 623 521 2347
1630-1730 376 0 220 234 369 0 0 0 0 0 604 556 2359
1645-1745 366 0 226 235 341 0 0 0 0 0 613 542 2323
1700-1800 366 0 234 213 337 0 0 0 0 0 621 545 2316

Peak Hour 1630-1730

0.97 234

376 0 220 369 0.90

0

556

Willow Pass Rd 0.99 604 0 0 0
#DIV/0!

0 Port Chicago Hwy

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 1 1
1615-1630 0 0 0 3 3
1630-1645 2 0 0 0 2
1645-1700 0 0 0 0 0 Willow Pass Rd 2
1700-1715 0 0 0 0 0

1715-1730 0 0 0 0 0 W 0 0 E
1730-1745 0 0 0 2 2

1745-1800 0 0 0 2 2 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 2 0 0 4 6
1615-1715 2 0 0 3 5
1630-1730 2 0 0 0 2 S Port Chicago Hwy
1645-1745 0 0 0 2 2
1700-1800 0 0 0 4 4

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 5 0 2 0 0 0 0 0 0 0 7
1700-1715 0 0 0 0 1 0 0 0 0 0 0 0 1
1715-1730 0 0 0 0 1 0 0 0 0 0 1 0 2
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 1 1 0 0 0 0 0 0 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 5 0 2 0 0 0 0 0 0 0 7
1615-1715 0 0 5 0 3 0 0 0 0 0 0 0 8
1630-1730 0 0 5 0 4 0 0 0 0 0 1 0 10
1645-1745 0 0 5 0 4 0 0 0 0 0 1 0 10
1700-1800 0 0 0 1 3 0 0 0 0 0 1 0 5

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-010
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Bailey Rd

E/W Willow Pass Rd
CITY: Bay Point

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 3 7 1 0 241 49 34 3 67 27 36 1 469
715-730 3 4 0 1 254 74 38 1 68 31 63 1 538
730-745 2 4 3 0 271 53 40 4 86 44 56 1 564
745-800 2 2 5 2 214 64 44 4 75 48 50 2 512
800-815 2 7 1 2 208 60 55 6 69 37 50 1 498
815-830 3 4 6 4 159 44 53 6 70 27 33 4 413
830-845 4 4 4 2 115 41 45 3 58 42 31 4 353
845-900 4 3 0 2 83 43 35 2 43 33 44 0 292
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 10 17 9 3 980 240 156 12 296 150 205 5 2083
715-815 9 17 9 5 947 251 177 15 298 160 219 5 2112
730-830 9 17 15 8 852 221 192 20 300 156 189 8 1987
745-845 11 17 16 10 696 209 197 19 272 154 164 11 1776
800-900 13 18 11 10 565 188 188 17 240 139 158 9 1556

Peak Hour 715-815

0.88 5

9 17 9 947 0.91

251

5

Willow Pass Rd 0.95 219 298 15 177
0.94

160 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 1 2 0 4 7
715-730 1 2 1 1 5
730-745 0 3 0 1 4
745-800 0 1 4 0 5 Willow Pass Rd 3
800-815 2 1 1 3 7

815-830 3 2 0 2 7 W 5 7 E
830-845 2 0 1 2 5

845-900 4 0 1 2 7 6
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 2 8 5 6 21
715-815 3 7 6 5 21
730-830 5 7 5 6 23 S Bailey Rd
745-845 7 4 6 7 24
800-900 11 3 3 9 26

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 4 0 0 0 0 0 0 0 4
715-730 0 0 0 0 1 0 0 0 0 0 1 0 2
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 1 0 0 0 0 0 0 0 1
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 1 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 6 0 0 0 0 0 1 0 7
715-815 0 0 0 0 2 0 0 0 0 0 1 0 3
730-830 0 0 0 0 1 0 0 0 0 0 0 0 1
745-845 0 0 0 0 1 0 0 0 0 0 0 0 1
800-900 0 0 0 0 0 0 0 0 0 0 1 0 1

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-010
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Bailey Rd

E/W Willow Pass Rd
CITY: Bay Point

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 5 6 3 3 66 51 91 8 72 47 81 4 437
1615-1630 11 6 4 3 68 48 117 12 65 61 120 9 524
1630-1645 9 3 9 5 85 60 100 9 69 61 108 4 522
1645-1700 5 7 5 4 92 49 83 4 61 54 131 3 498
1700-1715 4 2 11 7 61 63 86 6 67 54 113 8 482
1715-1730 12 2 6 3 82 73 95 4 52 65 97 10 501
1730-1745 4 5 2 2 74 61 112 5 64 53 117 4 503
1745-1800 8 4 6 4 74 65 110 9 67 50 131 8 536
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 30 22 21 15 311 208 391 33 267 223 440 20 1981
1615-1715 29 18 29 19 306 220 386 31 262 230 472 24 2026
1630-1730 30 14 31 19 320 245 364 23 249 234 449 25 2003
1645-1745 25 16 24 16 309 246 376 19 244 226 458 25 1984
1700-1800 28 13 25 16 291 262 403 24 250 222 458 30 2022

Peak Hour 1615-1715

0.90 19

29 18 29 306 0.91

220

24

Willow Pass Rd 0.96 472 262 31 386
0.88

230 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 4 3 1 6 14
1615-1630 5 2 3 9 19
1630-1645 5 0 2 6 13
1645-1700 2 3 2 2 9 Willow Pass Rd 13
1700-1715 1 5 1 4 11

1715-1730 5 3 0 6 14 W 21 10 E
1730-1745 2 1 5 4 12

1745-1800 4 3 0 3 10 8
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 16 8 8 23 55
1615-1715 13 10 8 21 52
1630-1730 13 11 5 18 47 S Bailey Rd
1645-1745 10 12 8 16 46
1700-1800 12 12 6 17 47

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 1 0 0 0 0 0 0 1
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 1 0 0 0 0 0 0 1 1 3
1645-1700 0 0 0 0 1 0 0 0 0 0 1 0 2
1700-1715 0 0 0 0 0 0 0 0 0 0 1 0 1
1715-1730 0 0 0 0 0 0 0 1 0 0 0 0 1
1730-1745 1 0 0 0 0 0 0 1 0 0 1 0 3
1745-1800 1 0 0 0 1 0 0 0 0 0 0 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 1 1 1 0 0 0 0 2 1 6
1615-1715 0 0 0 1 1 0 0 0 0 0 3 1 6
1630-1730 0 0 0 1 1 0 0 1 0 0 3 1 7
1645-1745 1 0 0 0 1 0 0 2 0 0 3 0 7
1700-1800 2 0 0 0 1 0 0 2 0 0 2 0 7

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-011
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Loftus Rd

E/W Willow Pass Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 12 2 3 0 220 6 6 3 8 7 59 1 327
715-730 4 8 13 1 212 3 20 4 16 16 76 0 373
730-745 7 12 15 1 207 4 46 1 13 15 62 1 384
745-800 8 2 7 2 182 5 30 3 24 8 70 2 343
800-815 4 0 2 1 208 7 13 2 14 3 56 1 311
815-830 5 0 4 0 157 4 9 3 9 6 51 2 250
830-845 5 0 6 2 100 7 9 1 3 7 58 1 199
845-900 1 1 3 1 92 9 5 0 8 8 46 4 178
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 31 24 38 4 821 18 102 11 61 46 267 4 1427
715-815 23 22 37 5 809 19 109 10 67 42 264 4 1411
730-830 24 14 28 4 754 20 98 9 60 32 239 6 1288
745-845 22 2 19 5 647 23 61 9 50 24 235 6 1103
800-900 15 1 15 4 557 27 36 6 34 24 211 8 938

Peak Hour 700-800

0.68 4

31 24 38 821 0.93

18

4

Willow Pass Rd 0.86 267 61 11 102
0.73

46 Loftus Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 1 1 4 0 6
715-730 4 8 1 0 13
730-745 0 1 1 0 2
745-800 0 1 1 0 2 Willow Pass Rd 5
800-815 0 1 0 0 1

815-830 1 0 1 0 2 W 0 11 E
830-845 2 2 2 0 6

845-900 0 0 2 0 2 7
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 5 11 7 0 23
715-815 4 11 3 0 18
730-830 1 3 3 0 7 S Loftus Rd
745-845 3 4 4 0 11
800-900 3 3 5 0 11

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 1 0 0 0 0 0 0 0 1
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 1 0 1
745-800 0 0 0 0 0 0 0 0 0 0 1 0 1
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 1 0 0 0 0 0 0 0 1
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 1 0 0 0 0 0 2 0 3
715-815 0 0 0 0 0 0 0 0 0 0 2 0 2
730-830 0 0 0 0 0 0 0 0 0 0 2 0 2
745-845 0 0 0 0 1 0 0 0 0 0 1 0 2
800-900 0 0 0 0 1 0 0 0 0 0 0 0 1

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-011
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Loftus Rd

E/W Willow Pass Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 1 1 1 2 91 4 7 7 5 9 107 2 237
1615-1630 0 2 2 1 89 1 18 3 5 9 146 3 279
1630-1645 2 3 0 2 103 3 8 1 14 11 146 1 294
1645-1700 2 0 3 5 104 4 11 4 9 9 145 3 299
1700-1715 2 1 3 1 98 3 14 4 7 11 146 3 293
1715-1730 4 2 1 0 86 3 11 2 7 7 127 2 252
1730-1745 3 1 4 0 96 4 9 4 5 15 162 3 306
1745-1800 4 2 3 6 80 2 7 5 8 6 147 4 274
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 5 6 6 10 387 12 44 15 33 38 544 9 1109
1615-1715 6 6 8 9 394 11 51 12 35 40 583 10 1165
1630-1730 10 6 7 8 391 13 44 11 37 38 564 9 1138
1645-1745 11 4 11 6 384 14 45 14 28 42 580 11 1150
1700-1800 13 6 11 7 360 12 41 15 27 39 582 12 1125

Peak Hour 1615-1715

0.83 9

6 6 8 394 0.92

11

10

Willow Pass Rd 0.99 583 35 12 51
0.94

40 Loftus Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 1 0 0 1
1615-1630 2 0 1 0 3
1630-1645 0 1 0 0 1
1645-1700 0 1 0 0 1 Willow Pass Rd 2
1700-1715 0 0 0 0 0

1715-1730 2 0 4 0 6 W 0 2 E
1730-1745 1 1 1 0 3

1745-1800 1 1 2 0 4 1
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 2 3 1 0 6
1615-1715 2 2 1 0 5
1630-1730 2 2 4 0 8 S Loftus Rd
1645-1745 3 2 5 0 10
1700-1800 4 2 7 0 13

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 1 0 0 0 1
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 1 0 0 0 0 0 1 0 2
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 1 0 0 0 1
1615-1715 0 0 0 0 0 0 0 0 1 0 0 0 1
1630-1730 0 0 0 0 0 0 0 0 1 0 0 0 1
1645-1745 0 0 0 0 1 0 0 0 1 0 1 0 3
1700-1800 0 0 0 0 1 0 0 0 0 0 1 0 2

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-012
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Range Rd

E/W EB Willow Pass Rd/Parkside Dr
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 34 1 0 0 0 1 14 0 7 0 19 76
715-730 0 27 1 0 0 0 2 15 0 16 0 40 101
730-745 0 31 2 0 0 0 6 15 0 12 0 32 98
745-800 0 9 1 0 0 0 5 16 0 6 1 35 73
800-815 0 10 0 0 0 0 0 10 0 3 0 31 54
815-830 0 8 0 0 0 0 3 8 0 6 0 20 45
830-845 0 1 0 0 0 0 1 7 0 5 0 19 33
845-900 0 7 0 0 0 0 3 7 0 2 0 22 41
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 101 5 0 0 0 14 60 0 41 1 126 348
715-815 0 77 4 0 0 0 13 56 0 37 1 138 326
730-830 0 58 3 0 0 0 14 49 0 27 1 118 270
745-845 0 28 1 0 0 0 9 41 0 20 1 105 205
800-900 0 26 0 0 0 0 7 32 0 16 0 92 173

Peak Hour 700-800

0.76 0

0 101 5 0 #DIV/0!

0

126

EB Willow Pass Rd/Parkside Dr 0.75 1 0 60 14
0.88

41 Range Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 0 0 0
715-730 0 0 0 0 0
730-745 0 0 0 0 0
745-800 0 0 0 0 0 EB Willow Pass Rd/Parkside Dr 0
800-815 0 0 0 0 0

815-830 0 0 0 0 0 W 0 0 E
830-845 0 0 0 0 0

845-900 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 0 0 0 0
715-815 0 0 0 0 0
730-830 0 0 0 0 0 S Range Rd
745-845 0 0 0 0 0
800-900 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 0 0 0 0 0 0 0 0 0
715-815 0 0 0 0 0 0 0 0 0 0 0 0 0
730-830 0 0 0 0 0 0 0 0 0 0 0 0 0
745-845 0 0 0 0 0 0 0 0 0 0 0 0 0
800-900 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-012
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Range Rd

E/W EB Willow Pass Rd/Parkside Dr
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 11 3 0 0 0 3 16 0 10 0 38 81
1615-1630 0 4 1 0 0 0 0 18 0 8 0 50 81
1630-1645 0 10 0 0 0 0 4 27 0 8 0 59 108
1645-1700 0 11 2 0 0 0 4 26 0 12 0 44 99
1700-1715 0 12 0 0 0 0 2 23 0 12 0 49 98
1715-1730 0 15 1 0 0 0 2 22 0 8 0 39 87
1730-1745 0 13 2 0 0 0 6 38 0 11 0 56 126
1745-1800 0 12 2 0 0 0 4 30 0 12 0 51 111
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 36 6 0 0 0 11 87 0 38 0 191 369
1615-1715 0 37 3 0 0 0 10 94 0 40 0 202 386
1630-1730 0 48 3 0 0 0 12 98 0 40 0 191 392
1645-1745 0 51 5 0 0 0 14 109 0 43 0 188 410
1700-1800 0 52 5 0 0 0 14 113 0 43 0 195 422

Peak Hour 1700-1800

0.89 0

0 52 5 0 #DIV/0!

0

195

EB Willow Pass Rd/Parkside Dr 0.89 0 0 113 14
0.72

43 Range Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 0 0 0 0
1630-1645 0 0 0 0 0
1645-1700 0 0 0 0 0 EB Willow Pass Rd/Parkside Dr 0
1700-1715 0 0 0 0 0

1715-1730 0 0 0 0 0 W 0 0 E
1730-1745 0 0 0 0 0

1745-1800 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 0 0 0 0
1615-1715 0 0 0 0 0
1630-1730 0 0 0 0 0 S Range Rd
1645-1745 0 0 0 0 0
1700-1800 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 1 1
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 1 0 0 0 1 2
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 0 0 0 0 0 0 1 1
1630-1730 0 0 0 0 0 0 0 0 0 0 0 1 1
1645-1745 0 0 0 0 0 0 0 1 0 0 0 2 3
1700-1800 0 0 0 0 0 0 0 1 0 0 0 2 3

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-013
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Range Rd

E/W WB Willow Pass Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 76 30 0 0 0 0 0 30 5 0 0 0 141
715-730 95 30 0 0 0 0 0 47 4 0 0 0 176
730-745 89 34 0 0 0 0 0 45 3 0 0 0 171
745-800 77 13 0 0 0 0 0 48 8 0 0 0 146
800-815 83 9 0 0 0 0 0 37 4 0 0 0 133
815-830 59 7 0 0 0 0 0 26 2 0 0 0 94
830-845 44 3 0 0 0 0 0 21 2 0 0 0 70
845-900 53 6 0 0 0 0 0 32 1 0 0 0 92
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 337 107 0 0 0 0 0 170 20 0 0 0 634
715-815 344 86 0 0 0 0 0 177 19 0 0 0 626
730-830 308 63 0 0 0 0 0 156 17 0 0 0 544
745-845 263 32 0 0 0 0 0 132 16 0 0 0 443
800-900 239 25 0 0 0 0 0 116 9 0 0 0 389

Peak Hour 700-800

0.89 0

337 107 0 0 #DIV/0!

0

0

WB Willow Pass Rd #DIV/0! 0 20 170 0
0.85

0 Range Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 0 0 0
715-730 0 0 0 0 0
730-745 0 0 0 0 0
745-800 0 0 0 0 0 WB Willow Pass Rd 0
800-815 0 0 0 0 0

815-830 0 0 0 0 0 W 0 0 E
830-845 0 0 0 0 0

845-900 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 0 0 0 0
715-815 0 0 0 0 0
730-830 0 0 0 0 0 S Range Rd
745-845 0 0 0 0 0
800-900 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 1 0 0 0 0 0 0 0 0 0 0 0 1
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 1 0 0 0 0 0 0 0 0 0 0 0 1
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 1 0 0 0 0 0 0 0 0 0 0 0 1
715-815 0 0 0 0 0 0 0 0 0 0 0 0 0
730-830 1 0 0 0 0 0 0 0 0 0 0 0 1
745-845 1 0 0 0 0 0 0 0 0 0 0 0 1
800-900 1 0 0 0 0 0 0 0 0 0 0 0 1

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-013
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Range Rd

E/W WB Willow Pass Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 54 15 0 0 0 0 0 54 3 0 0 0 126
1615-1630 39 5 0 0 0 0 0 55 7 0 0 0 106
1630-1645 34 10 0 0 0 0 0 79 5 0 0 0 128
1645-1700 44 13 0 0 0 0 0 64 10 0 0 0 131
1700-1715 33 10 0 0 0 0 0 73 5 0 0 0 121
1715-1730 47 18 0 0 0 0 0 52 7 0 0 0 124
1730-1745 31 15 0 0 0 0 0 81 12 0 0 0 139
1745-1800 24 13 0 0 0 0 0 71 6 0 0 0 114
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 171 43 0 0 0 0 0 252 25 0 0 0 491
1615-1715 150 38 0 0 0 0 0 271 27 0 0 0 486
1630-1730 158 51 0 0 0 0 0 268 27 0 0 0 504
1645-1745 155 56 0 0 0 0 0 270 34 0 0 0 515
1700-1800 135 56 0 0 0 0 0 277 30 0 0 0 498

Peak Hour 1645-1745

0.81 0

155 56 0 0 #DIV/0!

0

0

WB Willow Pass Rd #DIV/0! 0 34 270 0
0.82

0 Range Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 0 0 0 0
1630-1645 0 0 0 0 0
1645-1700 0 0 0 0 0 WB Willow Pass Rd 0
1700-1715 0 0 0 0 0

1715-1730 0 0 0 0 0 W 0 0 E
1730-1745 0 0 0 0 0

1745-1800 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 0 0 0 0
1615-1715 0 0 0 0 0
1630-1730 0 0 0 0 0 S Range Rd
1645-1745 0 0 0 0 0
1700-1800 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 1 0 0 0 0 1
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 2 0 0 0 0 2
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 0 0 1 0 0 0 0 1
1630-1730 0 0 0 0 0 0 0 1 0 0 0 0 1
1645-1745 0 0 0 0 0 0 0 3 0 0 0 0 3
1700-1800 0 0 0 0 0 0 0 3 0 0 0 0 3
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-014
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Railroad Ave

E/W E 10th St
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 5 35 6 4 57 13 7 25 19 39 21 0 231
715-730 16 35 14 17 71 7 15 27 27 39 25 0 293
730-745 15 36 47 14 70 21 10 43 31 40 45 2 374
745-800 30 35 41 17 78 24 19 41 47 36 48 5 421
800-815 20 53 34 18 75 13 10 25 35 34 34 3 354
815-830 2 28 14 8 54 16 15 33 35 31 28 3 267
830-845 7 35 5 7 47 15 17 36 38 45 26 1 279
845-900 2 48 15 12 36 19 19 29 35 56 25 1 297
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 66 141 108 52 276 65 51 136 124 154 139 7 1319
715-815 81 159 136 66 294 65 54 136 140 149 152 10 1442
730-830 67 152 136 57 277 74 54 142 148 141 155 13 1416
745-845 59 151 94 50 254 68 61 135 155 146 136 12 1321
800-900 31 164 68 45 212 63 61 123 143 166 113 8 1197

Peak Hour 715-815

0.88 66

81 159 136 294 0.89

65

10

E 10th St 0.87 152 140 136 54
0.77

149 Railroad Ave

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 1 3 0 0 4
715-730 5 6 0 0 11
730-745 2 7 0 1 10
745-800 1 7 1 1 10 E 10th St 10
800-815 2 5 0 0 7

815-830 0 1 0 0 1 W 2 25 E
830-845 2 1 0 0 3

845-900 3 1 0 0 4 1
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 9 23 1 2 35
715-815 10 25 1 2 38
730-830 5 20 1 2 28 S Railroad Ave
745-845 5 14 1 1 21
800-900 7 8 0 0 15

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 1 0 0 0 0 0 1
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 1 0 2 0 0 0 0 0 0 0 3
745-800 0 0 0 0 0 0 0 0 0 0 0 1 1
800-815 0 0 0 0 1 0 0 0 0 0 0 0 1
815-830 0 0 0 0 1 0 0 0 0 0 0 0 1
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 1 0 2 0 1 0 0 0 0 1 5
715-815 0 0 1 0 3 0 0 0 0 0 0 1 5
730-830 0 0 1 0 4 0 0 0 0 0 0 1 6
745-845 0 0 0 0 2 0 0 0 0 0 0 1 3
800-900 0 0 0 0 2 0 0 0 0 0 0 0 2
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 PEDESTRIAN COUNTS
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National Data and Surveying Services
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-014
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Railroad Ave

E/W E 10th St
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 4 53 13 12 39 29 20 48 37 44 44 5 348
1615-1630 3 50 9 18 43 31 26 45 44 45 25 6 345
1630-1645 3 34 16 13 49 31 16 46 37 44 45 1 335
1645-1700 2 55 6 18 40 27 27 49 37 49 34 6 350
1700-1715 3 63 12 14 46 23 25 51 48 58 41 5 389
1715-1730 2 36 10 9 64 25 23 53 53 48 44 5 372
1730-1745 3 38 8 6 63 28 22 58 45 45 39 10 365
1745-1800 4 56 6 8 56 26 21 61 50 43 43 1 375
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 12 192 44 61 171 118 89 188 155 182 148 18 1378
1615-1715 11 202 43 63 178 112 94 191 166 196 145 18 1419
1630-1730 10 188 44 54 199 106 91 199 175 199 164 17 1446
1645-1745 10 192 36 47 213 103 97 211 183 200 158 26 1476
1700-1800 12 193 36 37 229 102 91 223 196 194 167 21 1501

Peak Hour 1700-1800

0.77 37

12 193 36 229 0.94

102

21

E 10th St 0.92 167 196 223 91
0.97

194 Railroad Ave

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 3 1 1 1 6
1615-1630 1 0 1 1 3
1630-1645 3 3 0 0 6
1645-1700 3 2 1 0 6 E 10th St 4
1700-1715 2 0 3 0 5

1715-1730 1 0 0 8 9 W 9 0 E
1730-1745 1 0 1 1 3

1745-1800 0 0 0 0 0 4
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 10 6 3 2 21
1615-1715 9 5 5 1 20
1630-1730 9 5 4 8 26 S Railroad Ave
1645-1745 7 2 5 9 23
1700-1800 4 0 4 9 17

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 1 0 0 0 1 1 2 0 0 5
1645-1700 0 0 0 0 0 0 0 0 1 0 0 0 1
1700-1715 1 0 0 0 1 0 0 0 0 0 2 0 4
1715-1730 0 0 0 1 1 0 0 0 0 0 0 1 3
1730-1745 0 0 0 0 0 0 0 0 0 0 1 0 1
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 1 0 0 0 1 2 2 0 0 6
1615-1715 1 0 0 1 1 0 0 1 2 2 2 0 10
1630-1730 1 0 0 2 2 0 0 1 2 2 2 1 13
1645-1745 1 0 0 1 2 0 0 0 1 0 3 1 9
1700-1800 1 0 0 1 2 0 0 0 0 0 3 1 8
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-015
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Alves Ranch Rd

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 2 269 7 25 0 28 2 69 0 402
715-730 1 0 1 1 260 13 22 0 33 3 91 0 425
730-745 0 0 0 0 301 8 22 0 40 9 96 2 478
745-800 0 0 0 0 213 12 16 0 19 17 144 2 423
800-815 0 0 0 0 172 12 14 0 17 10 96 2 323
815-830 0 0 0 0 171 7 14 0 15 5 56 4 272
830-845 0 0 0 0 188 11 13 0 20 4 67 2 305
845-900 0 0 0 0 92 1 9 0 15 6 61 2 186
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 1 0 1 3 1043 40 85 0 120 31 400 4 1728
715-815 1 0 1 1 946 45 74 0 109 39 427 6 1649
730-830 0 0 0 0 857 39 66 0 91 41 392 10 1496
745-845 0 0 0 0 744 42 57 0 71 36 363 10 1323
800-900 0 0 0 0 623 31 50 0 67 25 280 10 1086

Peak Hour 700-800

0.25 3

1 0 1 1043 0.88

40

4

Leland Rd 0.67 400 120 0 85
0.83

31 Alves Ranch Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 1 0 1
715-730 0 0 1 0 1
730-745 0 0 1 0 1
745-800 0 0 4 0 4 Leland Rd 0
800-815 0 0 0 0 0

815-830 0 0 1 0 1 W 0 0 E
830-845 0 0 2 0 2

845-900 0 0 4 0 4 7
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 0 7 0 7
715-815 0 0 6 0 6
730-830 0 0 6 0 6 S Alves Ranch Rd
745-845 0 0 7 0 7
800-900 0 0 7 0 7

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 1 0 1
715-730 0 0 0 0 0 1 1 0 0 0 0 0 2
730-745 0 0 0 0 0 0 0 0 0 0 1 0 1
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 1 0 0 0 0 0 1
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 0 1 1 0 0 0 2 0 4
715-815 0 0 0 0 0 1 2 0 0 0 1 0 4
730-830 0 0 0 0 0 0 1 0 0 0 1 0 2
745-845 0 0 0 0 0 0 1 0 0 0 0 0 1
800-900 0 0 0 0 0 0 1 0 0 0 0 0 1

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-015
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Alves Ranch Rd

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 106 17 4 0 9 13 114 0 263
1615-1630 0 0 0 0 97 15 12 0 15 10 102 1 252
1630-1645 0 0 0 0 97 12 9 0 14 8 119 0 259
1645-1700 0 0 0 0 79 17 10 0 7 11 123 0 247
1700-1715 0 0 0 0 78 16 9 0 10 11 124 1 249
1715-1730 0 0 0 0 137 32 13 0 14 19 133 0 348
1730-1745 0 0 0 0 124 15 10 0 13 15 149 2 328
1745-1800 0 0 0 0 127 25 13 0 12 26 154 0 357
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 379 61 35 0 45 42 458 1 1021
1615-1715 0 0 0 0 351 60 40 0 46 40 468 2 1007
1630-1730 0 0 0 0 391 77 41 0 45 49 499 1 1103
1645-1745 0 0 0 0 418 80 42 0 44 56 529 3 1172
1700-1800 0 0 0 0 466 88 45 0 49 71 560 3 1282

Peak Hour 1700-1800

#DIV/0! 0

0 0 0 466 0.82

88

3

Leland Rd 0.88 560 49 0 45
0.87

71 Alves Ranch Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 3 0 3
1615-1630 0 0 3 0 3
1630-1645 0 0 3 0 3
1645-1700 0 0 1 0 1 Leland Rd 1
1700-1715 0 0 4 0 4

1715-1730 0 0 1 0 1 W 0 0 E
1730-1745 1 0 2 0 3

1745-1800 0 0 6 0 6 13
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 0 10 0 10
1615-1715 0 0 11 0 11
1630-1730 0 0 9 0 9 S Alves Ranch Rd
1645-1745 1 0 8 0 9
1700-1800 1 0 13 0 14

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 1 0 0 0 0 0 0 0 1
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1730 0 0 0 0 1 0 0 0 0 0 0 0 1
1645-1745 0 0 0 0 1 0 0 0 0 0 0 0 1
1700-1800 0 0 0 0 1 0 0 0 0 0 0 0 1
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-016
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Woodhill Dr

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 250 4 9 0 37 3 85 0 388
715-730 0 0 0 0 237 3 14 0 42 6 114 0 416
730-745 0 0 0 0 240 4 13 0 57 7 97 0 418
745-800 0 0 0 0 195 2 12 0 30 27 137 0 403
800-815 0 0 0 0 175 4 7 0 16 16 103 0 321
815-830 0 0 0 0 158 5 4 0 21 8 61 0 257
830-845 0 0 0 0 160 6 9 0 32 11 67 0 285
845-900 0 0 0 0 90 5 13 0 10 8 68 0 194
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 922 13 48 0 166 43 433 0 1625
715-815 0 0 0 0 847 13 46 0 145 56 451 0 1558
730-830 0 0 0 0 768 15 36 0 124 58 398 0 1399
745-845 0 0 0 0 688 17 32 0 99 62 368 0 1266
800-900 0 0 0 0 583 20 33 0 79 43 299 0 1057

Peak Hour 700-800

#DIV/0! 0

0 0 0 922 0.92

13

0

Leland Rd 0.73 433 166 0 48
0.76

43 Woodhill Dr

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 1 0 1
715-730 0 0 7 0 7
730-745 0 0 2 0 2
745-800 0 0 3 0 3 Leland Rd 0
800-815 0 0 4 0 4

815-830 0 0 1 0 1 W 0 0 E
830-845 0 0 3 0 3

845-900 0 0 9 0 9 13
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 0 13 0 13
715-815 0 0 16 0 16
730-830 0 0 10 0 10 S Woodhill Dr
745-845 0 0 11 0 11
800-900 0 0 17 0 17

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 1 0 1
715-730 0 0 0 0 1 0 0 0 0 0 1 0 2
730-745 0 0 0 0 0 0 0 0 0 0 1 0 1
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 1 0 1
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 1 0 0 0 0 0 3 0 4
715-815 0 0 0 0 1 0 0 0 0 0 3 0 4
730-830 0 0 0 0 0 0 0 0 0 0 2 0 2
745-845 0 0 0 0 0 0 0 0 0 0 1 0 1
800-900 0 0 0 0 0 0 0 0 0 0 1 0 1

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-016
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Woodhill Dr

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 111 8 4 0 13 16 120 0 272
1615-1630 0 0 0 0 101 6 7 0 13 18 96 0 241
1630-1645 0 0 0 0 87 9 8 0 18 18 100 0 240
1645-1700 0 0 0 0 90 9 7 0 8 24 112 0 250
1700-1715 0 0 0 0 82 9 9 0 13 23 109 0 245
1715-1730 0 0 0 0 153 16 8 0 9 26 128 0 340
1730-1745 0 0 0 0 122 14 6 0 19 23 132 0 316
1745-1800 0 0 0 0 142 9 9 0 14 25 138 0 337
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 389 32 26 0 52 76 428 0 1003
1615-1715 0 0 0 0 360 33 31 0 52 83 417 0 976
1630-1730 0 0 0 0 412 43 32 0 48 91 449 0 1075
1645-1745 0 0 0 0 447 48 30 0 49 96 481 0 1151
1700-1800 0 0 0 0 499 48 32 0 55 97 507 0 1238

Peak Hour 1700-1800

#DIV/0! 0

0 0 0 499 0.81

48

0

Leland Rd 0.93 507 55 0 32
0.87

97 Woodhill Dr

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 1 0 1
1615-1630 0 0 1 0 1
1630-1645 0 0 0 0 0
1645-1700 0 0 4 0 4 Leland Rd 0
1700-1715 0 0 2 0 2

1715-1730 0 0 0 0 0 W 0 0 E
1730-1745 0 0 6 0 6

1745-1800 0 0 9 0 9 17
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 0 6 0 6
1615-1715 0 0 7 0 7
1630-1730 0 0 6 0 6 S Woodhill Dr
1645-1745 0 0 12 0 12
1700-1800 0 0 17 0 17

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 1 0 0 0 0 0 0 0 1
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 2 0 0 0 0 0 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1730 0 0 0 0 1 0 0 0 0 0 0 0 1
1645-1745 0 0 0 0 1 0 0 0 0 0 0 0 1
1700-1800 0 0 0 0 1 2 0 0 0 0 0 0 3
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-017
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Southwood Dr

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 234 14 24 0 38 5 91 0 406
715-730 0 0 0 0 188 8 22 0 41 9 110 0 378
730-745 0 0 0 0 212 13 31 0 43 11 117 0 427
745-800 0 0 0 0 162 13 23 0 25 29 116 0 368
800-815 0 0 0 0 151 17 15 0 20 17 88 0 308
815-830 0 0 0 0 150 12 19 0 18 10 59 0 268
830-845 0 0 0 0 146 10 18 0 24 11 68 0 277
845-900 0 0 0 0 69 12 16 0 15 5 70 0 187
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 796 48 100 0 147 54 434 0 1579
715-815 0 0 0 0 713 51 91 0 129 66 431 0 1481
730-830 0 0 0 0 675 55 88 0 106 67 380 0 1371
745-845 0 0 0 0 609 52 75 0 87 67 331 0 1221
800-900 0 0 0 0 516 51 68 0 77 43 285 0 1040

Peak Hour 700-800

#DIV/0! 0

0 0 0 796 0.85

48

0

Leland Rd 0.84 434 147 0 100
0.83

54 Southwood Dr

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 1 0 1
715-730 0 1 5 0 6
730-745 0 0 5 0 5
745-800 0 0 3 1 4 Leland Rd 0
800-815 0 0 6 0 6

815-830 0 1 2 0 3 W 1 1 E
830-845 0 0 3 1 4

845-900 0 0 5 0 5 14
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 1 14 1 16
715-815 0 1 19 1 21
730-830 0 1 16 1 18 S Southwood Dr
745-845 0 1 14 2 17
800-900 0 1 16 1 18

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 1 0 1
715-730 0 0 0 0 1 0 1 0 0 1 0 0 3
730-745 0 0 0 0 0 0 0 0 0 0 1 0 1
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 1 0 1
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 1 0 1 0 0 1 2 0 5
715-815 0 0 0 0 1 0 1 0 0 1 2 0 5
730-830 0 0 0 0 0 0 0 0 0 0 2 0 2
745-845 0 0 0 0 0 0 0 0 0 0 1 0 1
800-900 0 0 0 0 0 0 0 0 0 0 1 0 1

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-017
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Southwood Dr

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 96 19 16 0 13 29 95 0 268
1615-1630 0 0 0 0 98 17 15 0 11 24 82 0 247
1630-1645 0 0 0 0 88 17 17 0 10 19 89 0 240
1645-1700 0 0 0 0 90 19 13 0 7 23 101 0 253
1700-1715 0 0 0 0 70 25 19 0 16 22 97 0 249
1715-1730 0 0 0 0 163 26 18 0 13 20 106 0 346
1730-1745 0 0 0 0 124 38 30 0 14 25 118 0 349
1745-1800 0 0 0 0 128 35 21 0 25 29 125 0 363
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 372 72 61 0 41 95 367 0 1008
1615-1715 0 0 0 0 346 78 64 0 44 88 369 0 989
1630-1730 0 0 0 0 411 87 67 0 46 84 393 0 1088
1645-1745 0 0 0 0 447 108 80 0 50 90 422 0 1197
1700-1800 0 0 0 0 485 124 88 0 68 96 446 0 1307

Peak Hour 1700-1800

#DIV/0! 0

0 0 0 485 0.81

124

0

Leland Rd 0.88 446 68 0 88
0.85

96 Southwood Dr

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 2 0 2
1615-1630 0 0 2 0 2
1630-1645 0 0 2 0 2
1645-1700 0 0 4 0 4 Leland Rd 0
1700-1715 0 0 1 0 1

1715-1730 0 0 5 0 5 W 0 0 E
1730-1745 0 0 4 0 4

1745-1800 0 0 5 0 5 15
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 0 10 0 10
1615-1715 0 0 9 0 9
1630-1730 0 0 12 0 12 S Southwood Dr
1645-1745 0 0 14 0 14
1700-1800 0 0 15 0 15

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 1 0 0 0 0 0 0 0 1
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 2 0 1 0 0 0 0 0 3
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1730 0 0 0 0 1 0 0 0 0 0 0 0 1
1645-1745 0 0 0 0 1 0 0 0 0 0 0 0 1
1700-1800 0 0 0 0 3 0 1 0 0 0 0 0 4

 PEDESTRIAN COUNTS

BICYCLE COUNTS
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-018
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Bailey Rd

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 33 96 27 165 236 98 2 30 6 76 33 47 849
715-730 35 119 25 193 245 74 7 44 12 96 39 44 933
730-745 27 100 40 161 209 58 5 48 5 108 33 62 856
745-800 32 99 60 152 173 34 9 65 28 75 31 65 823
800-815 37 84 81 120 134 55 9 54 28 59 40 35 736
815-830 29 77 58 108 142 22 8 61 25 33 37 30 630
830-845 35 70 47 80 104 27 5 52 30 30 27 38 545
845-900 24 69 30 77 58 18 7 49 17 30 46 39 464
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 127 414 152 671 863 264 23 187 51 355 136 218 3461
715-815 131 402 206 626 761 221 30 211 73 338 143 206 3348
730-830 125 360 239 541 658 169 31 228 86 275 141 192 3045
745-845 133 330 246 460 553 138 31 232 111 197 135 168 2734
800-900 125 300 216 385 438 122 29 216 100 152 150 142 2375

Peak Hour 700-800

0.91 671

127 414 152 863 0.88

264

218

Leland Rd 0.87 136 51 187 23
0.64

355 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 3 5 0 0 8
715-730 3 2 0 0 5
730-745 4 4 0 0 8
745-800 5 1 1 0 7 Leland Rd 15
800-815 6 3 1 0 10

815-830 7 4 0 0 11 W 0 12 E
830-845 4 1 0 0 5

845-900 4 3 0 0 7 1
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 15 12 1 0 28
715-815 18 10 2 0 30
730-830 22 12 2 0 36 S Bailey Rd
745-845 22 9 2 0 33
800-900 21 11 1 0 33

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 2 0 0 0 0 0 0 0 2
715-730 0 0 0 0 1 0 0 0 0 0 0 0 1
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 1 0 0 0 0 0 0 0 0 0 1
815-830 0 0 0 0 0 0 0 0 0 0 1 0 1
830-845 0 0 0 0 1 0 0 0 0 0 0 0 1
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 3 0 0 0 0 0 0 0 3
715-815 0 0 1 0 1 0 0 0 0 0 0 0 2
730-830 0 0 1 0 0 0 0 0 0 0 1 0 2
745-845 0 0 1 0 1 0 0 0 0 0 1 0 3
800-900 0 0 1 0 1 0 0 0 0 0 1 0 3

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-018
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Bailey Rd

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 52 37 131 56 35 6 29 76 38 12 69 43 584
1615-1630 50 49 116 60 42 8 26 86 25 12 86 35 595
1630-1645 60 46 107 75 60 8 39 84 50 32 73 37 671
1645-1700 44 44 102 63 43 8 37 81 41 8 74 53 598
1700-1715 63 56 121 67 71 9 43 91 44 14 68 33 680
1715-1730 67 48 105 59 57 7 48 111 56 23 96 56 733
1730-1745 58 49 134 62 52 8 40 101 58 25 135 73 795
1745-1800 53 42 143 68 53 5 52 87 47 17 146 63 776
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 206 176 456 254 180 30 131 327 154 64 302 168 2448
1615-1715 217 195 446 265 216 33 145 342 160 66 301 158 2544
1630-1730 234 194 435 264 231 32 167 367 191 77 311 179 2682
1645-1745 232 197 462 251 223 32 168 384 199 70 373 215 2806
1700-1800 241 195 503 256 233 29 183 390 205 79 445 225 2984

Peak Hour 1700-1800

0.97 256

241 195 503 233 0.88

29

225

Leland Rd 0.80 445 205 390 183
0.90

79 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 2 1 1 0 4
1615-1630 6 3 1 1 11
1630-1645 3 1 0 0 4
1645-1700 1 1 0 3 5 Leland Rd 7
1700-1715 0 0 0 2 2

1715-1730 4 3 0 0 7 W 3 4 E
1730-1745 2 1 0 0 3

1745-1800 1 0 0 1 2 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 12 6 2 4 24
1615-1715 10 5 1 6 22
1630-1730 8 5 0 5 18 S Bailey Rd
1645-1745 7 5 0 5 17
1700-1800 7 4 0 3 14

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 1 0 0 0 1 0 2
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 1 0 0 0 1 0 2
1615-1715 0 0 0 0 0 0 1 0 0 0 1 0 2
1630-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-019
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Bailey Rd

E/W Maylard St
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 14 157 0 2 0 0 2 239 7 5 0 20 446
715-730 23 163 1 6 0 1 1 271 1 6 0 34 507
730-745 16 163 3 14 0 1 1 280 0 7 0 37 522
745-800 30 181 5 6 0 1 0 283 8 7 2 30 553
800-815 39 200 3 1 0 0 0 207 4 6 1 33 494
815-830 28 156 2 0 0 0 0 188 3 6 0 39 422
830-845 23 147 6 2 0 0 1 172 5 8 0 39 403
845-900 37 136 4 2 0 0 1 161 6 5 0 29 381
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 83 664 9 28 0 3 4 1073 16 25 2 121 2028
715-815 108 707 12 27 0 3 2 1041 13 26 3 134 2076
730-830 113 700 13 21 0 2 1 958 15 26 3 139 1991
745-845 120 684 16 9 0 1 1 850 20 27 3 141 1872
800-900 127 639 15 5 0 0 2 728 18 25 1 140 1700

Peak Hour 715-815

0.85 27

108 707 12 0 0.50

3

134

Maylard St 0.93 3 13 1041 2
0.91

26 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 3 3 3 0 9
715-730 0 1 3 4 8
730-745 0 4 3 0 7
745-800 0 0 0 1 1 Maylard St 0
800-815 0 1 1 2 4

815-830 0 0 0 1 1 W 7 6 E
830-845 0 1 0 0 1

845-900 0 1 1 0 2 7
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 3 8 9 5 25
715-815 0 6 7 7 20
730-830 0 5 4 4 13 S Bailey Rd
745-845 0 2 1 4 7
800-900 0 3 2 3 8

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 1 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 0 0 0 0 0 0 0 0 0
715-815 0 0 0 0 0 0 0 0 0 0 0 0 0
730-830 0 0 0 0 0 0 0 0 0 0 0 0 0
745-845 0 0 0 0 0 0 0 0 0 0 0 0 0
800-900 0 0 0 0 0 0 0 0 0 0 0 1 1

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-019
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Bailey Rd

E/W Maylard St
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 41 183 31 5 0 1 1 152 3 17 1 74 509
1615-1630 48 174 33 8 0 0 2 176 6 14 0 62 523
1630-1645 56 211 6 4 1 1 1 190 9 14 1 70 564
1645-1700 61 192 8 8 0 0 1 204 6 16 1 59 556
1700-1715 69 217 13 10 0 0 1 180 3 17 0 87 597
1715-1730 71 215 7 6 0 0 1 208 9 20 2 74 613
1730-1745 72 221 14 16 1 2 0 214 6 30 0 83 659
1745-1800 75 219 10 14 2 3 0 229 8 29 1 90 680
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 206 760 78 25 1 2 5 722 24 61 3 265 2152
1615-1715 234 794 60 30 1 1 5 750 24 61 2 278 2240
1630-1730 257 835 34 28 1 1 4 782 27 67 4 290 2330
1645-1745 273 845 42 40 1 2 3 806 24 83 3 303 2425
1700-1800 287 872 44 46 3 5 2 831 26 96 3 334 2549

Peak Hour 1700-1800

0.98 46

287 872 44 3 0.71

5

334

Maylard St 0.90 3 26 831 2
0.91

96 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 2 6 1 9
1615-1630 0 2 2 3 7
1630-1645 0 0 1 2 3
1645-1700 1 5 4 3 13 Maylard St 0
1700-1715 0 1 0 4 5

1715-1730 0 2 3 5 10 W 11 11 E
1730-1745 0 4 3 2 9

1745-1800 0 4 0 0 4 6
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 1 9 13 9 32
1615-1715 1 8 7 12 28
1630-1730 1 8 8 14 31 S Bailey Rd
1645-1745 1 12 10 14 37
1700-1800 0 11 6 11 28

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 1 0 0 0 0 1
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 1 0 0 0 0 1 0 0 0 0 2
1745-1800 1 1 0 0 0 0 0 0 0 0 0 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 1 0 0 0 0 1
1615-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1745 0 0 1 0 0 0 0 1 0 0 0 0 2
1700-1800 1 1 1 0 0 0 0 1 0 0 0 0 4

 PEDESTRIAN COUNTS

BICYCLE COUNTS
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-020
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Bailey Rd

E/W EB SR-4 Ramps
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 90 148 30 51 0 0 45 201 0 37 69 34 705
715-730 96 168 32 48 0 0 51 263 0 26 61 29 774
730-745 71 152 61 58 0 0 70 263 1 35 56 25 792
745-800 58 187 62 62 0 0 80 214 0 43 46 19 771
800-815 63 205 75 60 0 0 72 183 0 53 34 16 761
815-830 64 151 61 54 0 0 70 175 0 46 39 15 675
830-845 55 149 63 38 0 0 79 143 0 44 40 23 634
845-900 39 113 73 36 0 0 65 153 0 45 27 10 561
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 315 655 185 219 0 0 246 941 1 141 232 107 3042
715-815 288 712 230 228 0 0 273 923 1 157 197 89 3098
730-830 256 695 259 234 0 0 292 835 1 177 175 75 2999
745-845 240 692 261 214 0 0 301 715 0 186 159 73 2841
800-900 221 618 272 188 0 0 286 654 0 188 140 64 2631

Peak Hour 715-815

0.90 228

288 712 230 0 0.92

0

89

EB SR-4 Ramps 0.95 197 1 923 273
0.90

157 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 3 7 14 24
715-730 0 0 6 9 15
730-745 0 2 4 5 11
745-800 0 1 0 3 4 EB SR-4 Ramps 0
800-815 0 1 0 5 6

815-830 0 1 0 4 5 W 22 4 E
830-845 0 2 1 5 8

845-900 0 0 1 3 4 10
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 6 17 31 54
715-815 0 4 10 22 36
730-830 0 5 4 17 26 S Bailey Rd
745-845 0 5 1 17 23
800-900 0 4 2 17 23

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 2 0 0 0 0 0 0 0 0 0 0 1 3
715-730 1 0 0 0 0 0 0 0 0 0 1 0 2
730-745 0 0 0 0 0 0 0 0 0 0 2 1 3
745-800 0 0 0 0 0 0 0 0 0 0 1 0 1
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 1 0 0 1 1 3
830-845 0 0 0 1 0 0 0 0 0 0 0 1 2
845-900 1 0 0 0 0 0 0 0 0 0 0 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 3 0 0 0 0 0 0 0 0 0 4 2 9
715-815 1 0 0 0 0 0 0 0 0 0 4 1 6
730-830 0 0 0 0 0 0 0 1 0 0 4 2 7
745-845 0 0 0 1 0 0 0 1 0 0 2 2 6
800-900 1 0 0 1 0 0 0 1 0 0 1 2 6

Peak Hour 700-800

BICYCLE COUNTS
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-020
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Bailey Rd

E/W EB SR-4 Ramps
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 40 154 52 126 0 0 77 173 0 110 124 18 874
1615-1630 49 158 59 141 0 0 79 175 0 109 76 22 868
1630-1645 49 183 77 160 0 0 82 205 0 97 40 11 904
1645-1700 56 163 61 149 0 0 83 187 0 111 115 25 950
1700-1715 73 208 74 160 0 0 70 201 0 99 10 9 904
1715-1730 87 213 70 136 0 0 118 194 0 94 132 18 1062
1730-1745 84 212 65 150 0 0 134 204 0 108 167 36 1160
1745-1800 77 197 66 177 0 0 110 214 0 128 129 36 1134
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 194 658 249 576 0 0 321 740 0 427 355 76 3596
1615-1715 227 712 271 610 0 0 314 768 0 416 241 67 3626
1630-1730 265 767 282 605 0 0 353 787 0 401 297 63 3820
1645-1745 300 796 270 595 0 0 405 786 0 412 424 88 4076
1700-1800 321 830 275 623 0 0 432 813 0 429 438 99 4260

Peak Hour 1700-1800

0.96 623

321 830 275 0 0.88

0

99

EB SR-4 Ramps 0.78 438 0 813 432
0.92

429 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 2 3 16 21
1615-1630 0 0 2 9 11
1630-1645 0 2 1 4 7
1645-1700 0 0 9 18 27 EB SR-4 Ramps 0
1700-1715 0 1 2 2 5

1715-1730 0 1 22 34 57 W 68 4 E
1730-1745 0 1 10 23 34

1745-1800 0 1 4 9 14 38
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 4 15 47 66
1615-1715 0 3 14 33 50
1630-1730 0 4 34 58 96 S Bailey Rd
1645-1745 0 3 43 77 123
1700-1800 0 4 38 68 110

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 1 1 0 0 1 0 0 0 0 0 0 0 3
1615-1630 0 1 0 0 0 0 0 1 0 0 0 0 2
1630-1645 0 0 0 0 0 0 0 2 0 0 0 2 4
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 2 2
1715-1730 0 0 0 0 1 0 0 0 0 1 3 2 7
1730-1745 0 0 0 0 0 0 0 0 0 0 0 3 3
1745-1800 0 0 0 0 0 0 0 0 0 0 0 1 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 1 2 0 0 1 0 0 3 0 0 0 2 9
1615-1715 0 1 0 0 0 0 0 3 0 0 0 4 8
1630-1730 0 0 0 0 1 0 0 2 0 1 3 6 13
1645-1745 0 0 0 0 1 0 0 0 0 1 3 7 12
1700-1800 0 0 0 0 1 0 0 0 0 1 3 8 13
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-021
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Bailey Rd

E/W WB SR-4 Ramp
CITY: Bay Point

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 156 0 34 0 0 0 280 0 100 0 0 570
715-730 0 188 0 32 0 0 0 339 0 120 0 0 679
730-745 0 210 0 39 0 0 0 346 0 72 0 0 667
745-800 0 221 0 64 0 0 0 299 0 89 0 0 673
800-815 0 235 0 56 0 0 0 259 0 110 0 0 660
815-830 0 153 0 73 0 0 0 245 0 118 0 0 589
830-845 0 167 0 41 0 0 0 215 0 106 0 0 529
845-900 0 144 0 35 0 0 0 200 0 80 0 0 459
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 775 0 169 0 0 0 1264 0 381 0 0 2589
715-815 0 854 0 191 0 0 0 1243 0 391 0 0 2679
730-830 0 819 0 232 0 0 0 1149 0 389 0 0 2589
745-845 0 776 0 234 0 0 0 1018 0 423 0 0 2451
800-900 0 699 0 205 0 0 0 919 0 414 0 0 2237

Peak Hour 715-815

0.91 191

0 854 0 0 0.75

0

0

WB SR-4 Ramp 0.81 0 0 1243 0
0.90

391 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 4 0 8 12
715-730 0 1 1 8 10
730-745 0 2 0 8 10
745-800 1 2 0 5 8 WB SR-4 Ramp 1
800-815 0 2 0 9 11

815-830 0 1 0 9 10 W 30 7 E
830-845 0 2 0 7 9

845-900 0 0 0 3 3 1
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 1 9 1 29 40
715-815 1 7 1 30 39
730-830 1 7 0 31 39 S Bailey Rd
745-845 1 7 0 30 38
800-900 0 5 0 28 33

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 2 0 0 0 0 0 1 0 0 0 0 3
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 1 0 0 0 0 0 0 0 0 0 0 1
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 1 0 0 0 0 1
830-845 0 0 0 0 0 0 0 1 0 0 0 0 1
845-900 0 0 0 0 0 0 0 1 0 0 0 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 3 0 0 0 0 0 1 0 0 0 0 4
715-815 0 1 0 0 0 0 0 0 0 0 0 0 1
730-830 0 1 0 0 0 0 0 1 0 0 0 0 2
745-845 0 0 0 0 0 0 0 2 0 0 0 0 2
800-900 0 0 0 0 0 0 0 3 0 0 0 0 3

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-021
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Bailey Rd

E/W WB SR-4 Ramp
CITY: Bay Point

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 149 0 78 0 0 0 316 0 105 0 0 648
1615-1630 0 151 0 79 0 0 0 337 0 104 0 0 671
1630-1645 0 191 0 81 0 0 0 391 0 116 0 0 779
1645-1700 0 162 0 75 0 0 0 364 0 120 0 0 721
1700-1715 0 209 0 80 0 0 0 381 0 160 0 0 830
1715-1730 0 201 0 98 0 0 0 332 0 160 0 0 791
1730-1745 0 201 0 81 0 0 0 395 0 159 0 0 836
1745-1800 0 194 0 65 0 0 0 437 0 131 0 0 827
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 653 0 313 0 0 0 1408 0 445 0 0 2819
1615-1715 0 713 0 315 0 0 0 1473 0 500 0 0 3001
1630-1730 0 763 0 334 0 0 0 1468 0 556 0 0 3121
1645-1745 0 773 0 334 0 0 0 1472 0 599 0 0 3178
1700-1800 0 805 0 324 0 0 0 1545 0 610 0 0 3284

Peak Hour 1700-1800

0.96 324

0 805 0 0 0.83

0

0

WB SR-4 Ramp 0.95 0 0 1545 0
0.88

610 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 7 0 8 15
1615-1630 0 2 0 15 17
1630-1645 0 2 0 3 5
1645-1700 1 1 0 11 13 WB SR-4 Ramp 1
1700-1715 0 1 0 2 3

1715-1730 1 2 0 14 17 W 40 11 E
1730-1745 0 2 0 15 17

1745-1800 0 6 1 9 16 1
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 1 12 0 37 50
1615-1715 1 6 0 31 38
1630-1730 2 6 0 30 38 S Bailey Rd
1645-1745 2 6 0 42 50
1700-1800 1 11 1 40 53

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 1 0 0 1
1615-1630 0 0 0 0 0 0 0 1 0 0 0 0 1
1630-1645 0 0 0 0 0 0 0 1 1 0 0 0 2
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 1 1 0 0 0 2
1715-1730 0 0 0 0 0 0 0 3 0 0 0 0 3
1730-1745 0 0 0 0 0 0 0 4 0 0 0 0 4
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 2 1 1 0 0 4
1615-1715 0 0 0 0 0 0 0 3 2 0 0 0 5
1630-1730 0 0 0 0 0 0 0 5 2 0 0 0 7
1645-1745 0 0 0 0 0 0 0 8 1 0 0 0 9
1700-1800 0 0 0 0 0 0 0 8 1 0 0 0 9

 PEDESTRIAN COUNTS

BICYCLE COUNTS
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-022
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Bailey Rd

E/W Canal Rd North
CITY: Bay Point

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 10 102 0 0 0 0 0 101 50 32 0 6 301
715-730 16 111 0 0 0 0 0 114 67 47 0 5 360
730-745 7 119 0 0 0 0 0 116 68 71 0 8 389
745-800 13 116 0 0 0 0 0 125 76 58 0 11 399
800-815 4 113 0 0 0 0 0 137 63 55 0 8 380
815-830 3 80 0 0 0 0 0 122 55 41 0 10 311
830-845 8 103 0 0 0 0 0 85 37 22 0 9 264
845-900 7 83 0 0 0 0 0 84 41 15 0 5 235
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 46 448 0 0 0 0 0 456 261 208 0 30 1449
715-815 40 459 0 0 0 0 0 492 274 231 0 32 1528
730-830 27 428 0 0 0 0 0 500 262 225 0 37 1479
745-845 28 412 0 0 0 0 0 469 231 176 0 38 1354
800-900 22 379 0 0 0 0 0 428 196 133 0 32 1190

Peak Hour 715-815

0.97 0

40 459 0 0 #DIV/0!

0

32

Canal Rd North 0.83 0 274 492 0
0.95

231 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 2 14 16
715-730 0 0 0 3 3
730-745 0 0 0 6 6
745-800 0 0 0 4 4 Canal Rd North 0
800-815 0 0 1 7 8

815-830 0 0 0 5 5 W 20 0 E
830-845 0 0 0 1 1

845-900 0 0 1 1 2 1
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 0 2 27 29
715-815 0 0 1 20 21
730-830 0 0 1 22 23 S Bailey Rd
745-845 0 0 1 17 18
800-900 0 0 2 14 16

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 1 0 0 0 0 0 0 0 0 0 0 1
745-800 0 1 0 0 0 0 0 0 0 0 0 0 1
800-815 0 0 0 0 0 0 0 1 0 0 0 0 1
815-830 0 0 0 0 0 0 0 1 0 0 0 0 1
830-845 0 1 0 0 0 0 0 1 0 0 0 0 2
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 2 0 0 0 0 0 0 0 0 0 0 2
715-815 0 2 0 0 0 0 0 1 0 0 0 0 3
730-830 0 2 0 0 0 0 0 2 0 0 0 0 4
745-845 0 2 0 0 0 0 0 3 0 0 0 0 5
800-900 0 1 0 0 0 0 0 3 0 0 0 0 4

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-022
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Bailey Rd

E/W Canal Rd North
CITY: Bay Point

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 6 100 0 0 0 0 0 174 52 31 0 6 369
1615-1630 8 125 0 0 0 0 0 203 51 32 0 8 427
1630-1645 4 131 0 0 0 0 0 187 65 37 0 6 430
1645-1700 9 128 0 0 0 0 0 152 59 35 0 10 393
1700-1715 7 135 0 0 0 0 0 174 53 34 0 7 410
1715-1730 6 141 0 0 0 0 0 159 75 34 0 3 418
1730-1745 8 137 0 0 0 0 0 197 69 51 0 5 467
1745-1800 6 121 0 0 0 0 0 219 81 43 0 7 477
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 27 484 0 0 0 0 0 716 227 135 0 30 1619
1615-1715 28 519 0 0 0 0 0 716 228 138 0 31 1660
1630-1730 26 535 0 0 0 0 0 672 252 140 0 26 1651
1645-1745 30 541 0 0 0 0 0 682 256 154 0 25 1688
1700-1800 27 534 0 0 0 0 0 749 278 162 0 22 1772

Peak Hour 1700-1800

0.95 0

27 534 0 0 #DIV/0!

0

22

Canal Rd North 0.82 0 278 749 0
0.86

162 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 2 5 7
1615-1630 0 0 2 7 9
1630-1645 0 0 0 4 4
1645-1700 0 0 0 5 5 Canal Rd North 0
1700-1715 0 0 1 3 4

1715-1730 0 0 2 4 6 W 21 0 E
1730-1745 0 0 2 7 9

1745-1800 0 0 4 7 11 9
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 0 4 21 25
1615-1715 0 0 3 19 22
1630-1730 0 0 3 16 19 S Bailey Rd
1645-1745 0 0 5 19 24
1700-1800 0 0 9 21 30

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 1 0 0 0 0 0 0 0 0 0 0 1
1630-1645 1 0 0 0 0 0 0 3 0 0 0 0 4
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 1 0 0 0 0 1
1715-1730 0 0 0 0 0 0 0 3 0 0 0 0 3
1730-1745 0 0 0 0 0 0 0 3 0 0 0 0 3
1745-1800 0 1 0 0 0 0 0 2 0 0 0 0 3
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 1 1 0 0 0 0 0 3 0 0 0 0 5
1615-1715 1 1 0 0 0 0 0 4 0 0 0 0 6
1630-1730 1 0 0 0 0 0 0 7 0 0 0 0 8
1645-1745 0 0 0 0 0 0 0 7 0 0 0 0 7
1700-1800 0 1 0 0 0 0 0 9 0 0 0 0 10

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-023
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Chestnut Dr

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 1 0 0 1 480 1 1 0 18 1 54 1 558
715-730 5 0 0 0 492 1 1 0 26 0 68 2 595
730-745 1 0 1 0 396 0 2 0 12 1 75 0 488
745-800 2 0 1 1 333 2 0 0 6 1 91 0 437
800-815 2 0 0 1 280 1 0 0 7 1 118 0 410
815-830 3 0 1 1 263 1 1 0 8 3 97 2 380
830-845 0 0 0 0 200 2 0 0 5 1 69 1 278
845-900 2 0 0 0 140 1 3 0 9 6 74 0 235
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 9 0 2 2 1701 4 4 0 62 3 288 3 2078
715-815 10 0 2 2 1501 4 3 0 51 3 352 2 1930
730-830 8 0 3 3 1272 4 3 0 33 6 381 2 1715
745-845 7 0 2 3 1076 6 1 0 26 6 375 3 1505
800-900 7 0 1 2 883 5 4 0 29 11 358 3 1303

Peak Hour 700-800

0.55 2

9 0 2 1701 0.87

4

3

Leland Rd 0.80 288 62 0 4
0.61

3 Chestnut Dr

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 1 0 1 2 4
715-730 1 0 0 0 1
730-745 0 0 0 1 1
745-800 0 0 4 0 4 Leland Rd 2
800-815 1 0 0 0 1

815-830 0 0 1 3 4 W 3 0 E
830-845 0 0 3 1 4

845-900 0 0 0 1 1 5
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 2 0 5 3 10
715-815 2 0 4 1 7
730-830 1 0 5 4 10 S Chestnut Dr
745-845 1 0 8 4 13
800-900 1 0 4 5 10

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 1 0 0 0 0 0 0 0 1
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 1 0 1
815-830 0 0 0 0 0 0 0 0 0 0 1 0 1
830-845 0 0 0 0 1 0 0 0 0 0 0 0 1
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 1 0 0 0 0 0 0 0 1
715-815 0 0 0 0 0 0 0 0 0 0 1 0 1
730-830 0 0 0 0 0 0 0 0 0 0 2 0 2
745-845 0 0 0 0 1 0 0 0 0 0 2 0 3
800-900 0 0 0 0 1 0 0 0 0 0 2 0 3

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-023
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Chestnut Dr

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 1 93 1 1 0 1 6 212 2 317
1615-1630 2 0 0 0 106 1 1 0 4 5 213 0 332
1630-1645 0 0 1 1 146 1 2 0 5 3 209 0 368
1645-1700 2 0 0 0 93 1 3 0 7 11 195 1 313
1700-1715 1 0 1 0 137 1 0 0 9 5 226 0 380
1715-1730 2 0 0 1 110 0 2 0 5 2 229 5 356
1730-1745 2 0 1 0 112 0 1 0 1 6 294 2 419
1745-1800 2 0 3 1 116 0 0 0 3 10 328 0 463
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 4 0 1 2 438 4 7 0 17 25 829 3 1330
1615-1715 5 0 2 1 482 4 6 0 25 24 843 1 1393
1630-1730 5 0 2 2 486 3 7 0 26 21 859 6 1417
1645-1745 7 0 2 1 452 2 6 0 22 24 944 8 1468
1700-1800 7 0 5 2 475 1 3 0 18 23 1077 7 1618

Peak Hour 1700-1800

0.60 2

7 0 5 475 0.87

1

7

Leland Rd 0.82 1077 18 0 3
0.58

23 Chestnut Dr

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 1 0 1
1615-1630 0 0 2 0 2
1630-1645 2 0 0 0 2
1645-1700 0 0 0 0 0 Leland Rd 1
1700-1715 0 0 1 0 1

1715-1730 1 1 0 0 2 W 0 1 E
1730-1745 0 0 0 0 0

1745-1800 0 0 0 0 0 1
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 2 0 3 0 5
1615-1715 2 0 3 0 5
1630-1730 3 1 1 0 5 S Chestnut Dr
1645-1745 1 1 1 0 3
1700-1800 1 1 1 0 3

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 2 0 2
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 1 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 2 0 2
1615-1715 0 0 0 0 0 0 0 0 0 0 2 0 2
1630-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1800 0 0 0 0 0 0 0 0 0 0 1 0 1

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-024
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Jacqueline Dr

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 6 0 2 2 451 0 2 0 18 4 46 1 532
715-730 2 0 7 3 446 0 3 0 24 3 61 1 550
730-745 6 0 7 2 365 0 7 1 11 4 66 0 469
745-800 2 0 7 5 301 3 4 0 20 6 86 1 435
800-815 5 0 7 1 253 0 7 0 14 9 95 1 392
815-830 4 0 5 2 233 5 3 0 19 5 105 1 382
830-845 3 0 2 5 178 2 6 0 12 5 60 1 274
845-900 4 0 4 3 117 1 3 0 14 4 61 5 216
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 16 0 23 12 1563 3 16 1 73 17 259 3 1986
715-815 15 0 28 11 1365 3 21 1 69 22 308 3 1846
730-830 17 0 26 10 1152 8 21 1 64 24 352 3 1678
745-845 14 0 21 13 965 10 20 0 65 25 346 4 1483
800-900 16 0 18 11 781 8 19 0 59 23 321 8 1264

Peak Hour 700-800

0.75 12

16 0 23 1563 0.87

3

3

Leland Rd 0.75 259 73 1 16
0.83

17 Jacqueline Dr

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 0 0 0
715-730 0 0 0 0 0
730-745 0 0 0 0 0
745-800 0 1 0 0 1 Leland Rd 0
800-815 0 0 0 0 0

815-830 0 0 0 0 0 W 0 1 E
830-845 0 0 0 1 1

845-900 0 3 2 0 5 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 1 0 0 1
715-815 0 1 0 0 1
730-830 0 1 0 0 1 S Jacqueline Dr
745-845 0 1 0 1 2
800-900 0 3 2 1 6

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 1 0 0 0 0 0 0 0 1
715-730 0 0 0 0 1 0 0 0 0 0 0 0 1
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 2 0 2
830-845 0 0 0 0 1 0 0 0 0 0 0 0 1
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 2 0 0 0 0 0 0 0 2
715-815 0 0 0 0 1 0 0 0 0 0 0 0 1
730-830 0 0 0 0 0 0 0 0 0 0 2 0 2
745-845 0 0 0 0 1 0 0 0 0 0 2 0 3
800-900 0 0 0 0 1 0 0 0 0 0 2 0 3

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-024
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Jacqueline Dr

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 1 0 2 0 84 1 5 0 8 18 166 5 290
1615-1630 3 0 4 1 93 4 6 0 5 24 181 2 323
1630-1645 1 1 0 3 117 0 3 0 13 14 175 4 331
1645-1700 3 0 2 3 83 3 2 0 9 14 179 2 300
1700-1715 4 0 2 2 119 9 5 0 9 23 166 4 343
1715-1730 2 0 1 2 81 3 0 0 17 25 200 3 334
1730-1745 4 0 6 2 94 2 7 0 11 18 248 6 398
1745-1800 4 0 2 2 99 3 6 0 9 21 282 4 432
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 8 1 8 7 377 8 16 0 35 70 701 13 1244
1615-1715 11 1 8 9 412 16 16 0 36 75 701 12 1297
1630-1730 10 1 5 10 400 15 10 0 48 76 720 13 1308
1645-1745 13 0 11 9 377 17 14 0 46 80 793 15 1375
1700-1800 14 0 11 8 393 17 18 0 46 87 896 17 1507

Peak Hour 1700-1800

0.63 8

14 0 11 393 0.80

17

17

Leland Rd 0.81 896 46 0 18
0.89

87 Jacqueline Dr

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 0 0 0 0
1630-1645 0 0 1 0 1
1645-1700 0 0 1 0 1 Leland Rd 1
1700-1715 0 0 2 0 2

1715-1730 1 0 0 1 2 W 1 1 E
1730-1745 0 1 0 0 1

1745-1800 0 0 0 0 0 2
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 0 2 0 2
1615-1715 0 0 4 0 4
1630-1730 1 0 4 1 6 S Jacqueline Dr
1645-1745 1 1 3 1 6
1700-1800 1 1 2 1 5

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 1 0 1
1615-1630 0 0 0 0 0 0 0 0 0 0 1 0 1
1630-1645 0 0 0 0 0 0 0 0 0 0 1 0 1
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 3 0 3
1615-1715 0 0 0 0 0 0 0 0 0 0 2 0 2
1630-1730 0 0 0 0 0 0 0 0 0 0 1 0 1
1645-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1800 0 0 0 0 0 0 0 0 0 0 0 0 0

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-025
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Montevideo Dr

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 430 1 5 0 6 0 58 0 500
715-730 0 0 0 0 455 1 8 0 8 1 84 0 557
730-745 0 0 0 0 355 5 6 0 7 1 86 0 460
745-800 0 0 0 0 306 4 9 0 4 2 102 0 427
800-815 0 0 0 0 254 10 6 0 5 3 120 0 398
815-830 0 0 0 0 243 3 5 0 2 2 122 0 377
830-845 0 0 0 0 174 3 2 0 4 3 70 0 256
845-900 0 0 0 0 121 3 4 0 1 0 78 0 207
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 1546 11 28 0 25 4 330 0 1944
715-815 0 0 0 0 1370 20 29 0 24 7 392 0 1842
730-830 0 0 0 0 1158 22 26 0 18 8 430 0 1662
745-845 0 0 0 0 977 20 22 0 15 10 414 0 1458
800-900 0 0 0 0 792 19 17 0 12 8 390 0 1238

Peak Hour 700-800

#DIV/0! 0

0 0 0 1546 0.85

11

0

Leland Rd 0.80 330 25 0 28
0.83

4 Montevideo Dr

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 1 0 1
715-730 0 1 1 0 2
730-745 0 0 0 0 0
745-800 0 0 0 0 0 Leland Rd 0
800-815 0 3 1 0 4

815-830 0 0 0 0 0 W 0 1 E
830-845 0 0 1 0 1

845-900 0 3 0 0 3 2
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 1 2 0 3
715-815 0 4 2 0 6
730-830 0 3 1 0 4 S Montevideo Dr
745-845 0 3 2 0 5
800-900 0 6 2 0 8

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 2 0 0 0 0 0 0 0 2
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 2 0 2
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 2 0 0 0 0 0 0 0 2
715-815 0 0 0 0 0 0 0 0 0 0 0 0 0
730-830 0 0 0 0 0 0 0 0 0 0 2 0 2
745-845 0 0 0 0 0 0 0 0 0 0 2 0 2
800-900 0 0 0 0 0 0 0 0 0 0 2 0 2

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-025
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Montevideo Dr

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 91 2 1 0 1 7 171 0 273
1615-1630 0 0 0 0 104 5 3 0 4 10 182 0 308
1630-1645 0 0 0 0 127 2 7 0 5 5 179 0 325
1645-1700 0 0 0 0 97 3 2 0 2 7 167 0 278
1700-1715 0 0 0 0 124 4 2 0 7 5 168 0 310
1715-1730 0 0 0 0 97 5 1 0 1 8 178 0 290
1730-1745 0 0 0 0 97 4 4 0 4 7 251 0 367
1745-1800 0 0 0 0 104 5 7 0 4 9 282 0 411
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 419 12 13 0 12 29 699 0 1184
1615-1715 0 0 0 0 452 14 14 0 18 27 696 0 1221
1630-1730 0 0 0 0 445 14 12 0 15 25 692 0 1203
1645-1745 0 0 0 0 415 16 9 0 14 27 764 0 1245
1700-1800 0 0 0 0 422 18 14 0 16 29 879 0 1378

Peak Hour 1700-1800

#DIV/0! 0

0 0 0 422 0.86

18

0

Leland Rd 0.78 879 16 0 14
0.68

29 Montevideo Dr

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 4 0 0 4
1615-1630 0 0 0 0 0
1630-1645 0 0 0 0 0
1645-1700 0 0 0 0 0 Leland Rd 0
1700-1715 0 1 2 0 3

1715-1730 0 1 0 0 1 W 0 3 E
1730-1745 0 0 2 0 2

1745-1800 0 1 0 0 1 4
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 4 0 0 4
1615-1715 0 1 2 0 3
1630-1730 0 2 2 0 4 S Montevideo Dr
1645-1745 0 2 4 0 6
1700-1800 0 3 4 0 7

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 1 0 1
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 1 0 1
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 1 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 2 0 2
1615-1715 0 0 0 0 0 0 0 0 0 0 1 0 1
1630-1730 0 0 0 0 0 0 0 0 0 0 1 0 1
1645-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1800 0 0 0 0 0 0 0 0 0 0 1 0 1

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-026
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Range Rd

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 48 0 22 5 377 1 0 0 0 1 56 13 523
715-730 51 1 41 4 393 1 1 1 1 4 55 25 578
730-745 40 0 54 13 314 4 4 0 0 2 66 24 521
745-800 48 1 82 19 263 2 1 0 2 2 68 35 523
800-815 62 1 104 38 208 3 3 0 1 3 67 43 533
815-830 67 0 83 25 164 2 1 0 1 3 84 47 477
830-845 35 0 29 22 140 4 3 0 3 3 54 15 308
845-900 22 0 27 14 98 2 2 0 1 3 69 10 248
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 187 2 199 41 1347 8 6 1 3 9 245 97 2145
715-815 201 3 281 74 1178 10 9 1 4 11 256 127 2155
730-830 217 2 323 95 949 11 9 0 4 10 285 149 2054
745-845 212 2 298 104 775 11 8 0 7 11 273 140 1841
800-900 186 1 243 99 610 11 9 0 6 12 274 115 1566

Peak Hour 715-815

0.73 74

201 3 281 1178 0.79

10

127

Leland Rd 0.87 256 4 1 9
0.88

11 Range Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 2 3 0 0 5
715-730 0 1 2 0 3
730-745 1 4 1 0 6
745-800 1 2 4 0 7 Leland Rd 3
800-815 1 2 1 0 4

815-830 0 1 1 0 2 W 0 9 E
830-845 1 3 2 0 6

845-900 0 2 0 1 3 8
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 4 10 7 0 21
715-815 3 9 8 0 20
730-830 3 9 7 0 19 S Range Rd
745-845 3 8 8 0 19
800-900 2 8 4 1 15

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 1 0 0 0 0 0 0 0 1
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 2 0 0 0 0 0 0 0 0 0 2
745-800 0 0 1 0 0 0 0 0 0 0 0 0 1
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 1 0 1
830-845 0 0 0 0 0 0 0 0 0 0 1 0 1
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 3 0 1 0 0 0 0 0 0 0 4
715-815 0 0 3 0 0 0 0 0 0 0 0 0 3
730-830 0 0 3 0 0 0 0 0 0 0 1 0 4
745-845 0 0 1 0 0 0 0 0 0 0 2 0 3
800-900 0 0 0 0 0 0 0 0 0 0 2 0 2

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-026
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Range Rd

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 25 0 10 22 71 2 1 0 0 3 134 31 299
1615-1630 15 0 20 19 86 1 1 0 2 0 153 23 320
1630-1645 16 0 18 20 110 1 0 0 2 2 161 25 355
1645-1700 10 0 19 19 92 0 0 0 0 2 138 26 306
1700-1715 16 2 17 30 100 0 5 1 3 1 139 29 343
1715-1730 13 1 18 26 85 4 4 2 2 3 135 35 328
1730-1745 18 0 16 28 95 1 0 0 6 4 224 34 426
1745-1800 15 0 18 22 105 1 3 1 2 2 251 36 456
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 66 0 67 80 359 4 2 0 4 7 586 105 1280
1615-1715 57 2 74 88 388 2 6 1 7 5 591 103 1324
1630-1730 55 3 72 95 387 5 9 3 7 8 573 115 1332
1645-1745 57 3 70 103 372 5 9 3 11 10 636 124 1403
1700-1800 62 3 69 106 385 6 12 4 13 10 749 134 1553

Peak Hour 1700-1800

0.96 106

62 3 69 385 0.96

6

134

Leland Rd 0.77 749 13 4 12
0.81

10 Range Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 1 0 0 1
1615-1630 0 0 0 0 0
1630-1645 0 0 0 0 0
1645-1700 0 0 0 0 0 Leland Rd 3
1700-1715 1 1 0 1 3

1715-1730 1 0 2 4 7 W 5 2 E
1730-1745 0 0 2 0 2

1745-1800 1 1 0 0 2 4
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 1 0 0 1
1615-1715 1 1 0 1 3
1630-1730 2 1 2 5 10 S Range Rd
1645-1745 2 1 4 5 12
1700-1800 3 2 4 5 14

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 1 0 0 0 0 0 0 0 1 0 2
1615-1630 0 0 0 1 0 0 0 0 0 0 0 0 1
1630-1645 0 0 0 0 3 0 0 0 0 0 1 0 4
1645-1700 0 0 0 1 0 0 0 0 0 0 1 0 2
1700-1715 0 0 0 0 0 0 0 0 0 0 3 0 3
1715-1730 0 0 2 1 0 0 0 0 0 0 0 0 3
1730-1745 0 0 1 0 0 0 0 0 0 0 0 0 1
1745-1800 0 0 0 1 0 0 0 0 0 0 2 0 3
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 1 2 3 0 0 0 0 0 3 0 9
1615-1715 0 0 0 2 3 0 0 0 0 0 5 0 10
1630-1730 0 0 2 2 3 0 0 0 0 0 5 0 12
1645-1745 0 0 3 2 0 0 0 0 0 0 4 0 9
1700-1800 0 0 3 2 0 0 0 0 0 0 5 0 10

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-027
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Dover Way

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 12 0 6 0 360 2 3 0 20 2 73 1 479
715-730 6 1 1 1 366 0 0 0 35 6 90 1 507
730-745 4 0 4 1 357 1 3 0 22 10 109 0 511
745-800 6 0 2 3 288 0 0 0 30 9 151 0 489
800-815 15 0 5 5 281 1 6 0 29 15 147 6 510
815-830 6 0 6 4 237 2 0 0 25 18 146 5 449
830-845 6 0 5 0 142 4 2 0 20 8 78 2 267
845-900 4 1 5 0 125 1 5 1 9 9 81 1 242
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 28 1 13 5 1371 3 6 0 107 27 423 2 1986
715-815 31 1 12 10 1292 2 9 0 116 40 497 7 2017
730-830 31 0 17 13 1163 4 9 0 106 52 553 11 1959
745-845 33 0 18 12 948 7 8 0 104 50 522 13 1715
800-900 31 1 21 9 785 8 13 1 83 50 452 14 1468

Peak Hour 715-815

0.55 10

31 1 12 1292 0.89

2

7

Leland Rd 0.81 497 116 0 9
0.89

40 Dover Way

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 2 0 0 0 2
715-730 1 1 0 1 3
730-745 0 0 6 1 7
745-800 7 0 0 0 7 Leland Rd 12
800-815 4 0 0 0 4

815-830 3 0 0 0 3 W 2 1 E
830-845 0 0 0 0 0

845-900 1 1 0 0 2 6
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 10 1 6 2 19
715-815 12 1 6 2 21
730-830 14 0 6 1 21 S Dover Way
745-845 14 0 0 0 14
800-900 8 1 0 0 9

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 1 0 0 0 0 0 0 0 1
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 1 1
830-845 0 0 0 0 0 0 0 0 0 0 0 1 1
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 1 0 0 0 0 0 0 0 1
715-815 0 0 0 0 0 0 0 0 0 0 0 0 0
730-830 0 0 0 0 0 0 0 0 0 0 0 1 1
745-845 0 0 0 0 0 0 0 0 0 0 0 2 2
800-900 0 0 0 0 0 0 0 0 0 0 0 2 2

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-027
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Dover Way

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 1 0 2 3 90 1 2 0 5 19 119 2 244
1615-1630 1 1 2 3 101 2 2 0 10 14 156 4 296
1630-1645 2 0 0 1 117 3 2 0 6 26 157 2 316
1645-1700 1 0 2 2 101 3 1 0 12 16 135 4 277
1700-1715 2 0 4 5 122 1 1 1 7 15 141 5 304
1715-1730 2 0 3 1 104 1 2 0 13 13 148 2 289
1730-1745 3 0 3 1 109 3 0 0 8 20 202 0 349
1745-1800 7 0 1 3 112 2 0 0 13 27 243 3 411
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 5 1 6 9 409 9 7 0 33 75 567 12 1133
1615-1715 6 1 8 11 441 9 6 1 35 71 589 15 1193
1630-1730 7 0 9 9 444 8 6 1 38 70 581 13 1186
1645-1745 8 0 12 9 436 8 4 1 40 64 626 11 1219
1700-1800 14 0 11 10 447 7 3 1 41 75 734 10 1353

Peak Hour 1700-1800

0.78 10

14 0 11 447 0.91

7

10

Leland Rd 0.75 734 41 1 3
0.75

75 Dover Way

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 1 0 0 0 1
1615-1630 1 0 1 0 2
1630-1645 0 0 0 0 0
1645-1700 0 0 0 1 1 Leland Rd 2
1700-1715 0 4 0 0 4

1715-1730 2 0 0 3 5 W 3 8 E
1730-1745 0 0 0 0 0

1745-1800 0 4 2 0 6 2
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 2 0 1 1 4
1615-1715 1 4 1 1 7
1630-1730 2 4 0 4 10 S Dover Way
1645-1745 2 4 0 4 10
1700-1800 2 8 2 3 15

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 1 0 1
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 3 0 0 0 0 0 0 0 3
1645-1700 0 0 0 0 0 0 0 0 0 0 1 0 1
1700-1715 0 0 0 0 0 0 0 0 0 0 3 0 3
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 1 1 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 3 0 0 0 0 0 2 0 5
1615-1715 0 0 0 0 3 0 0 0 0 0 4 0 7
1630-1730 0 0 0 0 3 0 0 0 0 0 4 0 7
1645-1745 0 0 0 0 0 0 0 0 0 0 4 0 4
1700-1800 0 0 0 0 0 0 0 0 0 0 4 1 5

Peak Hour 1615-1715

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-028
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Burton Ave

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 10 1 8 5 346 0 2 0 6 2 87 5 472
715-730 14 2 9 10 357 1 0 0 16 4 102 6 521
730-745 8 3 17 23 320 0 0 4 10 6 112 4 507
745-800 10 5 16 44 284 0 1 21 9 15 124 19 548
800-815 19 13 42 54 216 0 0 35 10 31 100 16 536
815-830 16 10 50 30 182 1 0 23 3 16 122 30 483
830-845 6 3 25 13 124 0 0 3 7 4 91 8 284
845-900 3 2 13 13 100 1 2 0 3 1 97 9 244
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 42 11 50 82 1307 1 3 25 41 27 425 34 2048
715-815 51 23 84 131 1177 1 1 60 45 56 438 45 2112
730-830 53 31 125 151 1002 1 1 83 32 68 458 69 2074
745-845 51 31 133 141 806 1 1 82 29 66 437 73 1851
800-900 44 28 130 110 622 2 2 61 23 52 410 63 1547

Peak Hour 715-815

0.53 131

51 23 84 1177 0.89

1

45

Leland Rd 0.85 438 45 60 1
0.59

56 Burton Ave

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 1 0 1 2 4
715-730 1 0 0 3 4
730-745 4 0 3 13 20
745-800 0 0 3 0 3 Leland Rd 9
800-815 4 0 4 9 17

815-830 5 0 4 8 17 W 25 0 E
830-845 0 0 0 1 1

845-900 0 0 1 0 1 10
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 6 0 7 18 31
715-815 9 0 10 25 44
730-830 13 0 14 30 57 S Burton Ave
745-845 9 0 11 18 38
800-900 9 0 9 18 36

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 1 0 0 0 0 0 0 0 1
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 1 0 1
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 1 0 0 0 0 0 0 0 1
715-815 0 0 0 0 0 0 0 0 0 0 0 0 0
730-830 0 0 0 0 0 0 0 0 0 0 0 0 0
745-845 0 0 0 0 0 0 0 0 0 0 1 0 1
800-900 0 0 0 0 0 0 0 0 0 0 1 0 1

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-028
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Burton Ave

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 5 1 8 6 110 1 2 0 5 7 115 7 267
1615-1630 6 0 3 10 118 0 2 0 3 13 142 10 307
1630-1645 4 3 4 3 115 1 1 0 2 13 153 4 303
1645-1700 9 4 6 3 114 1 0 1 3 11 142 5 299
1700-1715 8 0 4 5 127 0 2 1 2 11 132 10 302
1715-1730 2 0 8 5 115 0 2 0 2 8 147 12 301
1730-1745 5 2 2 8 126 1 2 2 3 13 184 16 364
1745-1800 4 0 8 5 121 1 5 2 5 8 234 12 405
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 24 8 21 22 457 3 5 1 13 44 552 26 1176
1615-1715 27 7 17 21 474 2 5 2 10 48 569 29 1211
1630-1730 23 7 22 16 471 2 5 2 9 43 574 31 1205
1645-1745 24 6 20 21 482 2 6 4 10 43 605 43 1266
1700-1800 19 2 22 23 489 2 11 5 12 40 697 50 1372

Peak Hour 1700-1800

0.90 23

19 2 22 489 0.95

2

50

Leland Rd 0.77 697 12 5 11
0.58

40 Burton Ave

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 3 0 0 1 4
1615-1630 3 0 0 0 3
1630-1645 0 0 1 1 2
1645-1700 0 0 0 0 0 Leland Rd 1
1700-1715 0 0 0 0 0

1715-1730 0 0 0 1 1 W 4 0 E
1730-1745 0 0 0 3 3

1745-1800 1 0 0 0 1 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 6 0 1 2 9
1615-1715 3 0 1 1 5
1630-1730 0 0 1 2 3 S Burton Ave
1645-1745 0 0 0 4 4
1700-1800 1 0 0 4 5

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 1 0 0 0 0 0 0 0 0 1 0 1 3
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 1 0 1
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 1 0 0 0 0 0 0 0 0 1 0 1 3
1615-1715 0 0 0 0 0 0 0 0 0 0 1 0 1
1630-1730 0 0 0 0 0 0 0 0 0 0 1 0 1
1645-1745 0 0 0 0 0 0 0 0 0 0 1 0 1
1700-1800 0 0 0 0 0 0 0 0 0 0 1 0 1
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-029
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Crestview Dr

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 10 2 17 6 331 7 22 2 26 11 99 2 535
715-730 10 4 24 8 360 5 28 0 25 12 114 0 590
730-745 8 8 32 16 269 13 34 2 48 13 134 1 578
745-800 18 6 15 13 300 13 13 2 41 18 135 6 580
800-815 19 2 8 20 232 16 13 3 34 15 122 12 496
815-830 16 0 16 4 179 12 18 1 16 18 153 10 443
830-845 7 3 12 8 119 17 21 3 20 9 104 3 326
845-900 4 1 13 6 86 13 27 1 21 7 116 0 295
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 46 20 88 43 1260 38 97 6 140 54 482 9 2283
715-815 55 20 79 57 1161 47 88 7 148 58 505 19 2244
730-830 61 16 71 53 980 54 78 8 139 64 544 29 2097
745-845 60 11 51 45 830 58 65 9 111 60 514 31 1845
800-900 46 6 49 38 616 58 79 8 91 49 495 25 1560

Peak Hour 700-800

0.80 43

46 20 88 1260 0.90

38

9

Leland Rd 0.86 482 140 6 97
0.72

54 Crestview Dr

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 1 0 1
715-730 0 1 0 2 3
730-745 1 2 0 0 3
745-800 0 2 4 0 6 Leland Rd 1
800-815 0 2 1 5 8

815-830 3 0 0 0 3 W 2 5 E
830-845 0 0 0 0 0

845-900 0 1 1 0 2 5
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 1 5 5 2 13
715-815 1 7 5 7 20
730-830 4 6 5 5 20 S Crestview Dr
745-845 3 4 5 5 17
800-900 3 3 2 5 13

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 1 0 0 0 0 0 0 0 1
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 1 0 0 1
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 1 0 1 0 2
845-900 0 0 0 0 0 0 0 0 0 0 1 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 1 0 0 0 0 0 0 0 1
715-815 0 0 0 0 0 0 0 0 0 1 0 0 1
730-830 0 0 0 0 0 0 0 0 0 1 0 0 1
745-845 0 0 0 0 0 0 0 0 1 1 1 0 3
800-900 0 0 0 0 0 0 0 0 1 1 2 0 4

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-029
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Crestview Dr

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 7 3 25 16 110 28 15 4 24 22 110 3 367
1615-1630 10 3 16 22 116 12 14 0 14 19 145 4 375
1630-1645 2 1 15 12 110 24 17 4 26 18 128 7 364
1645-1700 1 2 18 22 123 26 20 4 19 17 124 6 382
1700-1715 2 3 18 16 123 24 15 0 25 26 135 3 390
1715-1730 6 3 15 21 119 20 19 7 19 20 126 4 379
1730-1745 5 3 18 22 121 25 17 6 14 33 177 4 445
1745-1800 6 5 15 19 113 35 20 6 26 26 213 5 489
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 20 9 74 72 459 90 66 12 83 76 507 20 1488
1615-1715 15 9 67 72 472 86 66 8 84 80 532 20 1511
1630-1730 11 9 66 71 475 94 71 15 89 81 513 20 1515
1645-1745 14 11 69 81 486 95 71 17 77 96 562 17 1596
1700-1800 19 14 66 78 476 104 71 19 84 105 651 16 1703

Peak Hour 1700-1800

0.95 78

19 14 66 476 0.98

104

16

Leland Rd 0.79 651 84 19 71
0.84

105 Crestview Dr

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 2 1 0 1 4
1615-1630 3 3 0 0 6
1630-1645 1 1 1 0 3
1645-1700 0 1 0 2 3 Leland Rd 1
1700-1715 0 2 0 0 2

1715-1730 0 2 1 0 3 W 0 4 E
1730-1745 1 0 0 0 1

1745-1800 0 0 3 0 3 4
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 6 6 1 3 16
1615-1715 4 7 1 2 14
1630-1730 1 6 2 2 11 S Crestview Dr
1645-1745 1 5 1 2 9
1700-1800 1 4 4 0 9

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 1 0 0 1 0 0 1 0 0 0 0 3
1630-1645 0 0 0 0 0 0 0 1 0 0 0 0 1
1645-1700 0 0 0 1 0 0 0 0 0 0 0 0 1
1700-1715 0 1 0 0 0 0 1 0 0 0 0 0 2
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 1 0 0 0 0 0 0 0 0 0 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 1 0 1 1 0 0 2 0 0 0 0 5
1615-1715 0 2 0 1 1 0 1 2 0 0 0 0 7
1630-1730 0 1 0 1 0 0 1 1 0 0 0 0 4
1645-1745 0 1 0 1 0 0 1 0 0 0 0 0 3
1700-1800 0 2 0 0 0 0 1 0 0 0 0 0 3

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services
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 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-030
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Railroad Ave

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 81 125 20 24 244 27 6 103 40 18 54 52 794
715-730 89 143 30 18 239 14 10 120 35 23 93 68 882
730-745 93 163 37 38 184 13 25 138 49 25 120 60 945
745-800 122 184 42 37 179 28 25 158 49 19 114 62 1019
800-815 113 162 23 33 129 28 28 169 37 27 59 50 858
815-830 62 132 45 52 108 29 15 124 37 35 106 67 812
830-845 41 120 37 35 84 18 21 146 29 17 67 61 676
845-900 45 120 39 47 52 22 17 138 20 17 101 68 686
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 385 615 129 117 846 82 66 519 173 85 381 242 3640
715-815 417 652 132 126 731 83 88 585 170 94 386 240 3704
730-830 390 641 147 160 600 98 93 589 172 106 399 239 3634
745-845 338 598 147 157 500 103 89 597 152 98 346 240 3365
800-900 261 534 144 167 373 97 81 577 123 96 333 246 3032

Peak Hour 715-815

0.86 126

417 652 132 731 0.87

83

240

Leland Rd 0.88 386 170 585 88
0.90

94 Railroad Ave

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 3 0 1 4
715-730 3 2 0 2 7
730-745 0 1 0 2 3
745-800 2 0 0 2 4 Leland Rd 7
800-815 2 5 0 3 10

815-830 0 0 1 1 2 W 9 8 E
830-845 1 3 2 6 12

845-900 0 0 1 0 1 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 5 6 0 7 18
715-815 7 8 0 9 24
730-830 4 6 1 8 19 S Railroad Ave
745-845 5 8 3 12 28
800-900 3 8 4 10 25

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 0 0 0 2 0 0 0 0 2
730-745 0 0 0 0 0 0 0 1 0 0 0 0 1
745-800 0 0 0 0 0 0 0 1 0 0 0 0 1
800-815 0 0 0 0 0 0 0 1 0 0 0 0 1
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 1 0 0 0 1 0 2
845-900 0 0 0 0 0 1 0 1 0 0 0 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 0 0 0 4 0 0 0 0 4
715-815 0 0 0 0 0 0 0 5 0 0 0 0 5
730-830 0 0 0 0 0 0 0 3 0 0 0 0 3
745-845 0 0 0 0 0 0 1 2 0 0 1 0 4
800-900 0 0 0 0 0 1 1 2 0 0 1 0 5

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-030
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Railroad Ave

E/W Leland Rd
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 54 163 41 48 78 24 35 194 31 25 89 52 834
1615-1630 65 166 42 36 80 21 36 209 35 35 103 46 874
1630-1645 52 171 41 46 84 21 38 228 35 20 100 52 888
1645-1700 66 201 47 52 86 20 27 212 39 25 118 41 934
1700-1715 56 167 48 49 94 26 25 230 35 39 86 46 901
1715-1730 65 198 47 46 88 20 35 198 32 31 96 56 912
1730-1745 78 160 46 59 74 24 33 202 35 35 126 61 933
1745-1800 77 192 48 34 78 28 25 174 31 36 153 60 936
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 237 701 171 182 328 86 136 843 140 105 410 191 3530
1615-1715 239 705 178 183 344 88 126 879 144 119 407 185 3597
1630-1730 239 737 183 193 352 87 125 868 141 115 400 195 3635
1645-1745 265 726 188 206 342 90 120 842 141 130 426 204 3680
1700-1800 276 717 189 188 334 98 118 804 133 141 461 223 3682

Peak Hour 1700-1800

0.93 188

276 717 189 334 0.92

98

223

Leland Rd 0.83 461 133 804 118
0.91

141 Railroad Ave

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 3 2 0 0 5
1615-1630 0 0 2 5 7
1630-1645 2 4 2 1 9
1645-1700 3 0 0 3 6 Leland Rd 3
1700-1715 1 2 0 5 8

1715-1730 0 2 1 0 3 W 11 7 E
1730-1745 1 1 1 3 6

1745-1800 1 2 8 3 14 10
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 8 6 4 9 27
1615-1715 6 6 4 14 30
1630-1730 6 8 3 9 26 S Railroad Ave
1645-1745 5 5 2 11 23
1700-1800 3 7 10 11 31

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 1 1 0 0 0 0 1 0 0 1 0 4
1615-1630 0 2 0 0 1 0 0 2 0 0 0 0 5
1630-1645 0 0 0 0 0 0 0 0 0 0 1 0 1
1645-1700 0 1 0 0 0 1 0 0 0 0 0 1 3
1700-1715 0 0 0 0 0 0 1 0 0 0 0 0 1
1715-1730 0 1 0 0 0 0 0 0 0 0 0 0 1
1730-1745 0 1 2 0 0 0 0 1 1 0 0 0 5
1745-1800 0 2 0 0 0 0 0 0 0 0 0 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 4 1 0 1 1 0 3 0 0 2 1 13
1615-1715 0 3 0 0 1 1 1 2 0 0 1 1 10
1630-1730 0 2 0 0 0 1 1 0 0 0 1 1 6
1645-1745 0 3 2 0 0 1 1 1 1 0 0 1 10
1700-1800 0 4 2 0 0 0 1 1 1 0 0 0 9

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-031
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Railroad Ave

E/W EB SR-4 Ramps
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 185 39 0 0 0 58 114 0 59 2 48 505
715-730 0 179 57 0 0 0 71 148 0 74 0 57 586
730-745 0 191 65 0 0 0 87 180 0 96 0 70 689
745-800 0 231 44 0 0 0 91 188 0 127 0 72 753
800-815 0 205 65 0 0 0 74 165 0 105 0 61 675
815-830 0 161 65 0 0 0 72 168 0 94 1 57 618
830-845 0 124 67 0 0 0 66 158 0 86 0 63 564
845-900 0 123 68 0 0 0 79 164 0 91 0 85 610
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 786 205 0 0 0 307 630 0 356 2 247 2533
715-815 0 806 231 0 0 0 323 681 0 402 0 260 2703
730-830 0 788 239 0 0 0 324 701 0 422 1 260 2735
745-845 0 721 241 0 0 0 303 679 0 412 1 253 2610
800-900 0 613 265 0 0 0 291 655 0 376 1 266 2467

Peak Hour 730-830

0.93 0

0 788 239 0 #DIV/0!

0

260

EB SR-4 Ramps 0.86 1 0 701 324
0.92

422 Railroad Ave

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 2 3 5
715-730 0 0 0 1 1
730-745 0 0 2 4 6
745-800 0 1 1 0 2 EB SR-4 Ramps 0
800-815 0 0 0 2 2

815-830 0 0 0 3 3 W 9 1 E
830-845 0 0 0 0 0

845-900 0 0 0 3 3 3
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 1 5 8 14
715-815 0 1 3 7 11
730-830 0 1 3 9 13 S Railroad Ave
745-845 0 1 1 5 7
800-900 0 0 0 8 8

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 1 0 0 0 0 0 0 0 0 0 0 1
715-730 0 1 0 0 0 0 0 0 0 0 0 0 1
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 1 0 0 0 0 0 0 0 0 0 0 1
815-830 0 1 0 0 0 0 0 2 0 0 0 0 3
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 2 0 0 0 0 0 0 0 0 0 0 2
715-815 0 2 0 0 0 0 0 0 0 0 0 0 2
730-830 0 2 0 0 0 0 0 2 0 0 0 0 4
745-845 0 2 0 0 0 0 0 2 0 0 0 0 4
800-900 0 2 0 0 0 0 0 2 0 0 0 0 4

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-031
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Railroad Ave

E/W EB SR-4 Ramps
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 174 74 0 0 0 97 188 0 93 2 122 750
1615-1630 0 162 76 0 0 0 110 203 0 99 2 116 768
1630-1645 0 166 72 0 0 0 115 205 0 128 1 125 812
1645-1700 0 190 75 0 0 0 98 200 0 158 1 132 854
1700-1715 0 163 76 0 0 0 118 220 0 123 0 120 820
1715-1730 0 190 66 0 0 0 101 217 0 91 0 134 799
1730-1745 0 182 59 0 0 0 99 222 0 113 0 98 773
1745-1800 0 209 62 0 0 0 93 198 0 120 0 112 794
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 692 297 0 0 0 420 796 0 478 6 495 3184
1615-1715 0 681 299 0 0 0 441 828 0 508 4 493 3254
1630-1730 0 709 289 0 0 0 432 842 0 500 2 511 3285
1645-1745 0 725 276 0 0 0 416 859 0 485 1 484 3246
1700-1800 0 744 263 0 0 0 411 857 0 447 0 464 3186

Peak Hour 1630-1730

0.94 0

0 709 289 0 #DIV/0!

0

511

EB SR-4 Ramps 0.87 2 0 842 432
0.94

500 Railroad Ave

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 6 6
1615-1630 0 1 1 6 8
1630-1645 0 1 0 6 7
1645-1700 0 0 0 7 7 EB SR-4 Ramps 0
1700-1715 0 0 0 3 3

1715-1730 0 0 1 14 15 W 30 1 E
1730-1745 0 0 0 9 9

1745-1800 0 0 0 6 6 1
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 2 1 25 28
1615-1715 0 2 1 22 25
1630-1730 0 1 1 30 32 S Railroad Ave
1645-1745 0 0 1 33 34
1700-1800 0 0 1 32 33

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 2 0 0 0 0 2
1615-1630 0 1 0 0 0 1 0 0 0 0 0 0 2
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 2 0 0 0 0 0 2 0 0 0 0 4
1700-1715 0 0 0 0 0 0 0 1 0 0 0 0 1
1715-1730 1 0 0 0 0 0 0 1 0 0 0 0 2
1730-1745 1 0 0 0 0 0 0 0 0 0 0 0 1
1745-1800 0 0 0 0 0 0 0 1 0 0 0 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 3 0 0 0 1 0 4 0 0 0 0 8
1615-1715 0 3 0 0 0 1 0 3 0 0 0 0 7
1630-1730 1 2 0 0 0 0 0 4 0 0 0 0 7
1645-1745 2 2 0 0 0 0 0 4 0 0 0 0 8
1700-1800 2 0 0 0 0 0 0 3 0 0 0 0 5

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-032
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Railroad Ave

E/W WB SR-4 Ramps
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 41 164 13 95 35 71 18 123 29 0 0 0 589
715-730 31 142 19 92 31 82 19 148 49 0 0 0 613
730-745 39 214 21 74 27 56 33 183 50 0 0 0 697
745-800 39 209 22 103 30 78 44 169 38 0 0 0 732
800-815 49 222 36 102 39 57 22 133 50 0 0 0 710
815-830 30 137 20 89 39 52 17 149 71 0 0 0 604
830-845 50 159 16 69 33 43 13 142 59 0 0 0 584
845-900 47 168 17 99 56 38 14 168 78 0 0 0 685
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 150 729 75 364 123 287 114 623 166 0 0 0 2631
715-815 158 787 98 371 127 273 118 633 187 0 0 0 2752
730-830 157 782 99 368 135 243 116 634 209 0 0 0 2743
745-845 168 727 94 363 141 230 96 593 218 0 0 0 2630
800-900 176 686 89 359 167 190 66 592 258 0 0 0 2583

Peak Hour 715-815

0.85 371

158 787 98 127 0.91

273

0

WB SR-4 Ramps #DIV/0! 0 187 633 118
0.88

0 Railroad Ave

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 1 0 0 16 17
715-730 1 0 0 10 11
730-745 4 0 0 21 25
745-800 2 0 0 15 17 WB SR-4 Ramps 7
800-815 0 0 0 6 6

815-830 0 0 0 18 18 W 52 0 E
830-845 0 0 0 7 7

845-900 0 0 0 7 7 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 8 0 0 62 70
715-815 7 0 0 52 59
730-830 6 0 0 60 66 S Railroad Ave
745-845 2 0 0 46 48
800-900 0 0 0 38 38

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 1 0 0 0 0 0 0 0 0 0 0 1
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 1 0 0 0 0 0 1 0 0 0 0 2
815-830 0 0 1 0 0 0 0 0 0 0 0 0 1
830-845 0 1 0 0 0 0 0 0 0 0 0 0 1
845-900 0 0 0 0 0 1 0 0 1 0 0 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 1 0 0 0 0 0 0 0 0 0 0 1
715-815 0 2 0 0 0 0 0 1 0 0 0 0 3
730-830 0 2 1 0 0 0 0 1 0 0 0 0 4
745-845 0 2 1 0 0 0 0 1 0 0 0 0 4
800-900 0 2 1 0 0 1 0 1 1 0 0 0 6

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-032
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Railroad Ave

E/W WB SR-4 Ramps
CITY: Pittsburg

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 76 188 21 96 43 50 31 185 111 0 0 0 801
1615-1630 65 186 22 82 50 36 29 214 97 0 0 0 781
1630-1645 80 185 16 67 53 40 35 209 105 0 0 0 790
1645-1700 71 225 18 70 43 52 42 220 89 0 0 0 830
1700-1715 108 215 23 82 63 38 30 209 107 0 0 0 875
1715-1730 75 197 27 67 53 77 29 205 105 0 0 0 835
1730-1745 75 176 18 58 39 50 26 189 77 0 0 0 708
1745-1800 57 235 21 77 32 53 36 164 86 0 0 0 761
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 292 784 77 315 189 178 137 828 402 0 0 0 3202
1615-1715 324 811 79 301 209 166 136 852 398 0 0 0 3276
1630-1730 334 822 84 286 212 207 136 843 406 0 0 0 3330
1645-1745 329 813 86 277 198 217 127 823 378 0 0 0 3248
1700-1800 315 823 89 284 187 218 121 767 375 0 0 0 3179

Peak Hour 1630-1730

0.90 286

334 822 84 212 0.89

207

0

WB SR-4 Ramps #DIV/0! 0 406 843 136
0.99

0 Railroad Ave

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 1 0 5 6
1615-1630 0 0 0 8 8
1630-1645 0 0 0 5 5
1645-1700 0 1 0 3 4 WB SR-4 Ramps 0
1700-1715 0 0 0 4 4

1715-1730 0 0 0 1 1 W 13 1 E
1730-1745 0 0 0 0 0

1745-1800 3 0 0 6 9 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 2 0 21 23
1615-1715 0 1 0 20 21
1630-1730 0 1 0 13 14 S Railroad Ave
1645-1745 0 1 0 8 9
1700-1800 3 0 0 11 14

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 1 0 1 0 0 0 1 0 0 0 0 3
1615-1630 0 1 0 0 0 0 0 1 0 0 0 0 2
1630-1645 0 2 0 0 0 0 0 0 0 0 0 0 2
1645-1700 0 1 0 0 0 0 0 0 1 0 0 0 2
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 2 0 0 0 0 2
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 2 0 0 0 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 5 0 1 0 0 0 2 1 0 0 0 9
1615-1715 0 4 0 0 0 0 0 1 1 0 0 0 6
1630-1730 0 3 0 0 0 0 0 2 1 0 0 0 6
1645-1745 0 1 0 0 0 0 0 2 1 0 0 0 4
1700-1800 0 0 0 0 0 0 0 4 0 0 0 0 4

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-033
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Olivera Rd

E/W Willow Pass Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 3 19 10 25 190 21 13 57 19 4 27 0 388
715-730 1 27 10 26 206 12 12 65 25 3 33 3 423
730-745 8 30 12 32 224 15 15 63 28 6 39 2 474
745-800 7 23 13 24 220 16 18 39 24 4 58 3 449
800-815 6 30 17 19 192 12 11 58 20 5 51 6 427
815-830 6 50 12 30 199 15 15 45 16 4 37 2 431
830-845 3 44 17 16 168 14 16 63 20 11 52 3 427
845-900 2 38 9 21 195 19 9 40 23 9 29 2 396
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 19 99 45 107 840 64 58 224 96 17 157 8 1734
715-815 22 110 52 101 842 55 56 225 97 18 181 14 1773
730-830 27 133 54 105 835 58 59 205 88 19 185 13 1781
745-845 22 147 59 89 779 57 60 205 80 24 198 14 1734
800-900 17 162 55 86 754 60 51 206 79 29 169 13 1681

Peak Hour 730-830

0.79 105

27 133 54 835 0.92

58

13

Willow Pass Rd 0.83 185 88 205 59
0.83

19 Olivera Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 1 3 0 4
715-730 0 0 2 0 2
730-745 0 0 1 0 1
745-800 0 0 1 0 1 Willow Pass Rd 0
800-815 0 0 3 0 3

815-830 0 1 1 1 3 W 1 1 E
830-845 0 0 0 0 0

845-900 0 0 2 1 3 6
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 1 7 0 8
715-815 0 0 7 0 7
730-830 0 1 6 1 8 S Olivera Rd
745-845 0 1 5 1 7
800-900 0 1 6 2 9

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 0 0 0 0 0 0 1 0 1
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 1 0 1
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 1 0 0 0 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 0 0 0 0 0 0 1 0 1
715-815 0 0 0 0 0 0 0 0 0 0 2 0 2
730-830 0 0 0 0 0 0 0 0 0 0 1 0 1
745-845 0 0 0 0 0 0 0 0 0 0 1 0 1
800-900 0 0 0 0 0 0 0 1 0 0 1 0 2

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-033
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Olivera Rd

E/W Willow Pass Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 5 80 92 11 71 13 24 22 11 18 295 2 644
1615-1630 9 68 84 14 59 19 29 54 11 13 288 2 650
1630-1645 4 86 76 9 80 11 29 43 11 19 302 3 673
1645-1700 4 84 75 13 70 27 33 39 12 9 327 0 693
1700-1715 6 75 88 14 62 22 34 49 15 18 310 4 697
1715-1730 2 84 63 12 65 18 30 50 20 13 319 3 679
1730-1745 9 78 88 25 77 11 31 54 13 15 322 2 725
1745-1800 2 53 65 15 54 23 45 57 17 16 307 8 662
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 22 318 327 47 280 70 115 158 45 59 1212 7 2660
1615-1715 23 313 323 50 271 79 125 185 49 59 1227 9 2713
1630-1730 16 329 302 48 277 78 126 181 58 59 1258 10 2742
1645-1745 21 321 314 64 274 78 128 192 60 55 1278 9 2794
1700-1800 19 290 304 66 258 74 140 210 65 62 1258 17 2763

Peak Hour 1645-1745

0.94 64

21 321 314 274 0.92

78

9

Willow Pass Rd 0.99 1278 60 192 128
0.95

55 Olivera Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 0 1 1 2
1630-1645 0 0 1 0 1
1645-1700 0 0 4 2 6 Willow Pass Rd 1
1700-1715 0 0 0 0 0

1715-1730 0 1 0 0 1 W 4 2 E
1730-1745 1 1 2 2 6

1745-1800 2 2 1 2 7 6
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 0 6 3 9
1615-1715 0 0 6 3 9
1630-1730 0 1 5 2 8 S Olivera Rd
1645-1745 1 2 6 4 13
1700-1800 3 4 3 4 14

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 2 0 2
1615-1630 0 0 1 0 0 0 0 0 0 0 0 0 1
1630-1645 0 0 2 0 0 0 0 0 0 0 0 0 2
1645-1700 0 0 0 2 0 0 0 0 0 0 0 0 2
1700-1715 0 1 0 0 0 0 0 0 0 0 1 0 2
1715-1730 0 0 0 0 2 0 0 0 0 0 0 0 2
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 1 0 0 0 0 0 0 0 1 0 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 3 2 0 0 0 0 0 0 2 0 7
1615-1715 0 1 3 2 0 0 0 0 0 0 1 0 7
1630-1730 0 1 2 2 2 0 0 0 0 0 1 0 8
1645-1745 0 1 0 2 2 0 0 0 0 0 1 0 6
1700-1800 0 2 0 0 2 0 0 0 0 1 1 0 6

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-034
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Farm Bureau Rd

E/W Concord Blvd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 14 38 23 29 245 6 2 32 13 8 52 11 473
715-730 17 54 36 40 257 5 8 44 14 6 74 5 560
730-745 10 42 51 41 250 6 15 73 20 7 104 3 622
745-800 13 48 27 41 221 11 17 73 31 23 112 10 627
800-815 15 42 45 43 204 7 10 61 33 9 79 3 551
815-830 11 44 27 48 240 9 4 51 25 13 64 9 545
830-845 10 31 18 36 200 10 5 42 20 4 54 3 433
845-900 15 39 24 31 166 6 6 36 15 7 56 7 408
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 54 182 137 151 973 28 42 222 78 44 342 29 2282
715-815 55 186 159 165 932 29 50 251 98 45 369 21 2360
730-830 49 176 150 173 915 33 46 258 109 52 359 25 2345
745-845 49 165 117 168 865 37 36 227 109 49 309 25 2156
800-900 51 156 114 158 810 32 25 190 93 33 253 22 1937

Peak Hour 715-815

0.93 165

55 186 159 932 0.93

29

21

Concord Blvd 0.75 369 98 251 50
0.82

45 Farm Bureau Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 0 0 0
715-730 1 0 0 0 1
730-745 0 0 0 0 0
745-800 0 0 0 0 0 Concord Blvd 1
800-815 0 0 0 0 0

815-830 1 0 0 0 1 W 0 0 E
830-845 0 0 0 0 0

845-900 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 1 0 0 0 1
715-815 1 0 0 0 1
730-830 1 0 0 0 1 S Farm Bureau Rd
745-845 1 0 0 0 1
800-900 1 0 0 0 1

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 1 0 0 0 0 0 0 0 0 0 0 0 1
715-730 0 0 0 0 0 0 0 0 0 0 0 1 1
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 1 0 0 1 0 0 2 0 4
800-815 0 0 0 0 1 0 0 0 0 0 0 0 1
815-830 1 0 0 0 2 0 0 0 0 0 0 0 3
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 1 2 0 0 0 0 0 0 0 3
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 1 0 0 0 1 0 0 1 0 0 2 1 6
715-815 0 0 0 0 2 0 0 1 0 0 2 1 6
730-830 1 0 0 0 4 0 0 1 0 0 2 0 8
745-845 1 0 0 0 4 0 0 1 0 0 2 0 8
800-900 1 0 0 1 5 0 0 0 0 0 0 0 7

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-034
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Farm Bureau Rd

E/W Concord Blvd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 9 33 44 17 93 13 23 37 19 20 185 12 505
1615-1630 5 43 71 13 95 5 11 35 18 17 189 11 513
1630-1645 10 41 54 14 89 7 16 43 14 15 215 16 534
1645-1700 7 45 47 26 96 13 12 43 12 15 212 18 546
1700-1715 9 52 53 26 124 10 20 41 10 19 255 19 638
1715-1730 9 49 77 21 117 13 22 44 6 11 221 20 610
1730-1745 5 43 39 22 118 11 14 35 9 35 240 26 597
1745-1800 4 40 66 29 102 10 13 34 8 9 235 12 562
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 31 162 216 70 373 38 62 158 63 67 801 57 2098
1615-1715 31 181 225 79 404 35 59 162 54 66 871 64 2231
1630-1730 35 187 231 87 426 43 70 171 42 60 903 73 2328
1645-1745 30 189 216 95 455 47 68 163 37 80 928 83 2391
1700-1800 27 184 235 98 461 44 69 154 33 74 951 77 2407

Peak Hour 1700-1800

0.83 98

27 184 235 461 0.94

44

77

Concord Blvd 0.92 951 33 154 69
0.89

74 Farm Bureau Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 0 0 1 1
1630-1645 2 0 0 0 2
1645-1700 0 0 0 0 0 Concord Blvd 1
1700-1715 0 0 0 0 0

1715-1730 0 0 0 0 0 W 0 0 E
1730-1745 0 0 0 0 0

1745-1800 1 0 0 0 1 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 2 0 0 1 3
1615-1715 2 0 0 1 3
1630-1730 2 0 0 0 2 S Farm Bureau Rd
1645-1745 0 0 0 0 0
1700-1800 1 0 0 0 1

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 1 0 0 0 0 0 0 0 0 0 0 1
1630-1645 0 0 0 0 1 0 0 0 0 0 0 0 1
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 1 0 1
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 1 0 1
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 1 0 0 1 0 0 0 0 0 0 0 2
1615-1715 0 1 0 0 1 0 0 0 0 0 1 0 3
1630-1730 0 0 0 0 1 0 0 0 0 0 1 0 2
1645-1745 0 0 0 0 0 0 0 0 0 0 2 0 2
1700-1800 0 0 0 0 0 0 0 0 0 0 2 0 2

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-035
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Bailey Rd

E/W Concord Blvd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 153 86 19 7 269 20 1 18 11 1 34 16 635
715-730 156 64 25 6 331 27 3 27 5 6 42 26 718
730-745 160 76 21 5 280 37 2 32 13 7 65 37 735
745-800 116 70 21 18 231 34 6 36 4 11 68 36 651
800-815 100 54 31 16 173 11 7 37 6 8 96 46 585
815-830 58 56 33 19 216 23 8 36 16 9 73 23 570
830-845 52 60 22 14 169 4 10 26 14 13 65 15 464
845-900 40 45 23 6 151 14 4 24 5 9 69 17 407
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 585 296 86 36 1111 118 12 113 33 25 209 115 2739
715-815 532 264 98 45 1015 109 18 132 28 32 271 145 2689
730-830 434 256 106 58 900 105 23 141 39 35 302 142 2541
745-845 326 240 107 67 789 72 31 135 40 41 302 120 2270
800-900 250 215 109 55 709 52 29 123 41 39 303 101 2026

Peak Hour 700-800

0.94 36

585 296 86 1111 0.87

118

115

Concord Blvd 0.76 209 33 113 12
0.84

25 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 1 0 0 1 2
715-730 0 0 0 0 0
730-745 0 0 0 1 1
745-800 0 0 0 0 0 Concord Blvd 1
800-815 0 0 0 0 0

815-830 0 0 0 0 0 W 2 0 E
830-845 0 0 0 1 1

845-900 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 1 0 0 2 3
715-815 0 0 0 1 1
730-830 0 0 0 1 1 S Bailey Rd
745-845 0 0 0 1 1
800-900 0 0 0 1 1

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 1 0 0 0 0 0 0 0 1
715-730 0 0 0 0 0 0 0 0 0 0 1 0 1
730-745 0 0 0 0 1 0 0 0 0 0 0 0 1
745-800 0 0 0 0 0 0 0 0 0 0 1 0 1
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 1 0 0 0 0 0 1 0 2
845-900 1 0 0 0 1 0 0 0 0 0 0 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 2 0 0 0 0 0 2 0 4
715-815 0 0 0 0 1 0 0 0 0 0 2 0 3
730-830 0 0 0 0 1 0 0 0 0 0 1 0 2
745-845 0 0 0 0 1 0 0 0 0 0 2 0 3
800-900 1 0 0 0 2 0 0 0 0 0 1 0 4

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-035
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Bailey Rd

E/W Concord Blvd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 19 46 14 20 85 6 7 55 14 14 161 50 491
1615-1630 18 28 13 27 90 10 6 74 13 22 180 54 535
1630-1645 35 31 20 36 92 11 12 71 12 19 177 50 566
1645-1700 20 38 19 29 91 13 7 99 7 17 193 71 604
1700-1715 22 30 9 22 99 6 11 70 14 15 214 73 585
1715-1730 19 39 25 25 98 10 13 93 13 22 202 85 644
1730-1745 22 44 19 20 113 2 8 89 15 16 237 88 673
1745-1800 30 35 15 21 90 9 10 88 12 14 214 73 611
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 92 143 66 112 358 40 32 299 46 72 711 225 2196
1615-1715 95 127 61 114 372 40 36 314 46 73 764 248 2290
1630-1730 96 138 73 112 380 40 43 333 46 73 786 279 2399
1645-1745 83 151 72 96 401 31 39 351 49 70 846 317 2506
1700-1800 93 148 68 88 400 27 42 340 54 67 867 319 2513

Peak Hour 1700-1800

0.91 88

93 148 68 400 0.95

27

319

Concord Blvd 0.92 867 54 340 42
0.92

67 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 0 1 2 3
1630-1645 0 1 1 1 3
1645-1700 0 0 1 0 1 Concord Blvd 0
1700-1715 0 0 0 0 0

1715-1730 0 0 0 0 0 W 3 0 E
1730-1745 0 0 1 2 3

1745-1800 0 0 0 1 1 1
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 1 3 3 7
1615-1715 0 1 3 3 7
1630-1730 0 1 2 1 4 S Bailey Rd
1645-1745 0 0 2 2 4
1700-1800 0 0 1 3 4

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 1 0 0 0 0 1 0 0 0 0 0 0 2
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 0 0 0 1 0 1
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 1 0 0 0 0 0 0 0 0 0 0 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 1 0 0 0 0 1 0 0 0 0 0 0 2
1615-1715 1 0 0 0 0 1 0 0 0 0 0 0 2
1630-1730 0 0 0 0 0 0 0 0 0 0 1 0 1
1645-1745 0 0 0 0 0 0 0 0 0 0 1 0 1
1700-1800 1 0 0 0 0 0 0 0 0 0 1 0 2

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-036
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Bailey Rd

E/W Myrtle Dr
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 234 23 6 0 11 10 29 0 0 0 0 313
715-730 0 250 29 8 0 10 21 42 0 0 0 0 360
730-745 0 236 41 17 0 13 25 49 0 0 0 0 381
745-800 0 182 22 12 0 18 8 81 0 0 0 0 323
800-815 0 153 32 16 0 12 12 70 0 0 0 0 295
815-830 0 135 20 20 0 7 7 72 0 0 0 0 261
830-845 0 107 11 9 0 10 2 62 0 0 0 0 201
845-900 0 100 10 5 0 3 12 35 0 0 0 0 165
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 902 115 43 0 52 64 201 0 0 0 0 1377
715-815 0 821 124 53 0 53 66 242 0 0 0 0 1359
730-830 0 706 115 65 0 50 52 272 0 0 0 0 1260
745-845 0 577 85 57 0 47 29 285 0 0 0 0 1080
800-900 0 495 73 50 0 32 33 239 0 0 0 0 922

Peak Hour 700-800

0.91 43

0 902 115 0 0.79

52

0

Myrtle Dr #DIV/0! 0 0 201 64
0.74

0 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 0 0 0
715-730 0 0 0 0 0
730-745 0 0 0 0 0
745-800 0 0 0 0 0 Myrtle Dr 0
800-815 0 0 0 0 0

815-830 0 0 0 0 0 W 0 0 E
830-845 0 0 0 0 0

845-900 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 0 0 0 0
715-815 0 0 0 0 0
730-830 0 0 0 0 0 S Bailey Rd
745-845 0 0 0 0 0
800-900 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 0 0 0 0 0 0 0 0 0
715-815 0 0 0 0 0 0 0 0 0 0 0 0 0
730-830 0 0 0 0 0 0 0 0 0 0 0 0 0
745-845 0 0 0 0 0 0 0 0 0 0 0 0 0
800-900 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-036
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Bailey Rd

E/W Myrtle Dr
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 59 2 17 0 6 16 96 0 0 0 0 196
1615-1630 0 54 0 16 0 9 17 128 0 0 0 0 224
1630-1645 0 76 11 18 0 3 10 138 0 0 0 0 256
1645-1700 0 56 6 17 0 9 21 163 0 0 0 0 272
1700-1715 0 59 7 18 0 6 17 148 0 0 0 0 255
1715-1730 0 69 5 18 0 3 18 178 0 0 0 0 291
1730-1745 0 71 9 20 0 5 18 174 0 0 0 0 297
1745-1800 0 64 7 14 0 5 23 150 0 0 0 0 263
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 245 19 68 0 27 64 525 0 0 0 0 948
1615-1715 0 245 24 69 0 27 65 577 0 0 0 0 1007
1630-1730 0 260 29 71 0 21 66 627 0 0 0 0 1074
1645-1745 0 255 27 73 0 23 74 663 0 0 0 0 1115
1700-1800 0 263 28 70 0 19 76 650 0 0 0 0 1106

Peak Hour 1645-1745

0.88 73

0 255 27 0 0.92

23

0

Myrtle Dr #DIV/0! 0 0 663 74
0.94

0 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 0 0 0 0
1630-1645 0 0 0 0 0
1645-1700 0 0 0 0 0 Myrtle Dr 0
1700-1715 0 0 0 0 0

1715-1730 0 0 0 0 0 W 0 0 E
1730-1745 0 0 0 0 0

1745-1800 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 0 0 0 0
1615-1715 0 0 0 0 0
1630-1730 0 0 0 0 0 S Bailey Rd
1645-1745 0 0 0 0 0
1700-1800 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 1 0 0 0 0 0 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1800 0 0 0 0 0 1 0 0 0 0 0 0 1

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-037
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Babel Lane

E/W Clayton Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 430 35 14 0 23 16 89 0 607
715-730 0 0 0 0 464 41 22 0 19 27 98 0 671
730-745 0 0 0 0 455 53 49 0 29 25 165 0 776
745-800 0 0 0 0 483 57 46 0 35 32 159 0 812
800-815 0 0 0 0 446 33 46 0 26 32 180 0 763
815-830 0 0 0 0 324 36 17 0 32 20 145 0 574
830-845 0 0 0 0 346 28 16 0 29 21 125 0 565
845-900 0 0 0 0 289 26 22 0 18 26 103 0 484
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 1832 186 131 0 106 100 511 0 2866
715-815 0 0 0 0 1848 184 163 0 109 116 602 0 3022
730-830 0 0 0 0 1708 179 158 0 122 109 649 0 2925
745-845 0 0 0 0 1599 154 125 0 122 105 609 0 2714
800-900 0 0 0 0 1405 123 101 0 105 99 553 0 2386

Peak Hour 715-815

#DIV/0! 0

0 0 0 1848 0.94

184

0

Clayton Rd 0.85 602 109 0 163
0.84

116 Babel Lane

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 1 0 1
715-730 0 0 2 0 2
730-745 0 0 4 0 4
745-800 0 1 1 0 2 Clayton Rd 0
800-815 0 0 2 0 2

815-830 0 1 0 0 1 W 0 1 E
830-845 0 1 2 0 3

845-900 0 2 3 0 5 9
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 1 8 0 9
715-815 0 1 9 0 10
730-830 0 2 7 0 9 S Babel Lane
745-845 0 3 5 0 8
800-900 0 4 7 0 11

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 1 0 0 0 0 0 0 0 1
715-730 0 0 0 0 1 0 0 0 0 0 2 0 3
730-745 0 0 0 0 1 0 0 0 0 0 0 0 1
745-800 0 0 0 0 2 1 0 0 1 0 1 0 5
800-815 0 0 0 0 1 0 0 0 1 1 0 0 3
815-830 0 0 0 0 1 0 0 0 0 1 0 0 2
830-845 0 0 0 0 1 0 0 0 0 1 0 0 2
845-900 0 0 0 0 2 0 0 0 0 0 1 0 3
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 5 1 0 0 1 0 3 0 10
715-815 0 0 0 0 5 1 0 0 2 1 3 0 12
730-830 0 0 0 0 5 1 0 0 2 2 1 0 11
745-845 0 0 0 0 5 1 0 0 2 3 1 0 12
800-900 0 0 0 0 5 0 0 0 1 3 1 0 10

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-037
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Babel Lane

E/W Clayton Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 195 34 37 0 23 34 319 0 642
1615-1630 0 0 0 0 166 19 27 0 25 29 349 0 615
1630-1645 0 0 0 0 181 19 41 0 31 38 331 0 641
1645-1700 0 0 0 0 184 18 30 0 34 46 376 0 688
1700-1715 0 0 0 0 162 19 27 0 38 34 377 0 657
1715-1730 0 0 0 0 190 27 41 0 38 43 456 0 795
1730-1745 0 0 0 0 198 29 35 0 24 42 468 0 796
1745-1800 0 0 0 0 166 27 44 0 35 33 435 0 740
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 726 90 135 0 113 147 1375 0 2586
1615-1715 0 0 0 0 693 75 125 0 128 147 1433 0 2601
1630-1730 0 0 0 0 717 83 139 0 141 161 1540 0 2781
1645-1745 0 0 0 0 734 93 133 0 134 165 1677 0 2936
1700-1800 0 0 0 0 716 102 147 0 135 152 1736 0 2988

Peak Hour 1700-1800

#DIV/0! 0

0 0 0 716 0.90

102

0

Clayton Rd 0.93 1736 135 0 147
0.89

152 Babel Lane

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 3 0 0 3
1615-1630 0 1 1 0 2
1630-1645 0 2 0 0 2
1645-1700 0 2 1 0 3 Clayton Rd 0
1700-1715 0 2 3 0 5

1715-1730 0 2 2 0 4 W 0 5 E
1730-1745 0 1 1 0 2

1745-1800 0 0 4 0 4 10
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 8 2 0 10
1615-1715 0 7 5 0 12
1630-1730 0 8 6 0 14 S Babel Lane
1645-1745 0 7 7 0 14
1700-1800 0 5 10 0 15

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 1 0 0 0 0 0 2 0 3
1615-1630 0 0 0 0 0 0 0 0 0 0 1 0 1
1630-1645 0 0 0 0 0 0 0 0 0 0 2 0 2
1645-1700 0 0 0 0 0 0 0 0 0 0 1 0 1
1700-1715 0 0 0 0 1 0 0 0 0 0 0 0 1
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 1 0 0 0 0 0 0 0 1
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 1 0 0 0 0 0 6 0 7
1615-1715 0 0 0 0 1 0 0 0 0 0 4 0 5
1630-1730 0 0 0 0 1 0 0 0 0 0 3 0 4
1645-1745 0 0 0 0 2 0 0 0 0 0 1 0 3
1700-1800 0 0 0 0 2 0 0 0 0 0 0 0 2

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-038
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Farm Bureau Rd

E/W Clayton Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 38 1 25 28 427 2 0 1 1 4 95 11 633
715-730 40 2 21 30 488 0 0 0 3 2 110 17 713
730-745 35 3 38 53 423 3 4 6 5 6 189 23 788
745-800 36 0 36 60 522 4 4 2 2 6 189 34 895
800-815 31 0 45 49 407 2 0 1 3 9 192 20 759
815-830 26 2 36 56 339 3 1 1 2 5 149 18 638
830-845 33 4 18 35 317 3 2 0 1 2 128 20 563
845-900 19 0 30 38 268 5 0 0 1 3 113 19 496
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 149 6 120 171 1860 9 8 9 11 18 583 85 3029
715-815 142 5 140 192 1840 9 8 9 13 23 680 94 3155
730-830 128 5 155 218 1691 12 9 10 12 26 719 95 3080
745-845 126 6 135 200 1585 12 7 4 8 22 658 92 2855
800-900 109 6 129 178 1331 13 3 2 7 19 582 77 2456

Peak Hour 715-815

0.94 192

142 5 140 1840 0.87

9

94

Clayton Rd 0.87 680 13 9 8
0.50

23 Farm Bureau Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 1 0 1
715-730 3 0 2 1 6
730-745 0 0 2 0 2
745-800 1 0 0 0 1 Clayton Rd 5
800-815 1 0 2 0 3

815-830 2 0 1 0 3 W 1 0 E
830-845 0 0 0 0 0

845-900 0 0 2 0 2 6
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 4 0 5 1 10
715-815 5 0 6 1 12
730-830 4 0 5 0 9 S Farm Bureau Rd
745-845 4 0 3 0 7
800-900 3 0 5 0 8

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 1 0 0 0 0 0 0 0 1
715-730 0 0 0 0 1 0 0 0 0 0 1 0 2
730-745 0 0 0 0 1 0 0 0 0 0 0 0 1
745-800 0 0 0 0 1 0 0 0 0 0 1 0 2
800-815 0 0 0 0 1 0 0 0 0 0 0 0 1
815-830 0 0 0 0 1 0 0 0 0 0 0 0 1
830-845 0 0 0 0 1 0 0 0 0 0 0 0 1
845-900 0 0 0 0 2 0 0 0 0 0 0 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 4 0 0 0 0 0 2 0 6
715-815 0 0 0 0 4 0 0 0 0 0 2 0 6
730-830 0 0 0 0 4 0 0 0 0 0 1 0 5
745-845 0 0 0 0 4 0 0 0 0 0 1 0 5
800-900 0 0 0 0 5 0 0 0 0 0 0 0 5

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-038
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Farm Bureau Rd

E/W Clayton Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 23 0 39 44 193 2 2 3 5 1 318 33 663
1615-1630 19 2 37 37 173 2 2 2 2 2 354 16 648
1630-1645 20 0 38 35 183 3 3 2 3 1 344 32 664
1645-1700 28 0 32 31 179 1 1 2 3 3 379 25 684
1700-1715 24 0 48 30 161 2 1 0 6 1 391 21 685
1715-1730 25 1 32 36 201 0 3 2 4 1 457 36 798
1730-1745 10 0 48 31 182 1 2 0 2 4 461 30 771
1745-1800 23 0 26 25 173 3 2 1 1 0 443 41 738
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 90 2 146 147 728 8 8 9 13 7 1395 106 2659
1615-1715 91 2 155 133 696 8 7 6 14 7 1468 94 2681
1630-1730 97 1 150 132 724 6 8 6 16 6 1571 114 2831
1645-1745 87 1 160 128 723 4 7 4 15 9 1688 112 2938
1700-1800 82 1 154 122 717 6 8 3 13 6 1752 128 2992

Peak Hour 1700-1800

0.82 122

82 1 154 717 0.89

6

128

Clayton Rd 0.95 1752 13 3 8
0.67

6 Farm Bureau Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 1 0 0 0 1
1615-1630 2 0 0 0 2
1630-1645 0 0 2 2 4
1645-1700 0 0 3 1 4 Clayton Rd 3
1700-1715 0 0 0 2 2

1715-1730 3 0 0 0 3 W 4 0 E
1730-1745 0 0 0 2 2

1745-1800 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 3 0 5 3 11
1615-1715 2 0 5 5 12
1630-1730 3 0 5 5 13 S Farm Bureau Rd
1645-1745 3 0 3 5 11
1700-1800 3 0 0 4 7

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 1 0 0 0 0 0 2 0 3
1615-1630 0 0 0 0 0 0 0 0 0 0 2 0 2
1630-1645 0 0 0 0 0 0 0 0 0 0 2 0 2
1645-1700 0 0 0 0 1 0 0 0 0 0 1 0 2
1700-1715 0 0 0 0 1 0 0 0 0 0 0 0 1
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 1 0 0 0 0 0 0 0 1
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 2 0 0 0 0 0 7 0 9
1615-1715 0 0 0 0 2 0 0 0 0 0 5 0 7
1630-1730 0 0 0 0 2 0 0 0 0 0 3 0 5
1645-1745 0 0 0 0 3 0 0 0 0 0 1 0 4
1700-1800 0 0 0 0 2 0 0 0 0 0 0 0 2

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-039
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Treat Blvd

E/W Clayton Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 11 168 4 7 401 170 27 19 43 41 92 15 998
715-730 18 142 7 7 362 133 34 43 53 41 90 9 939
730-745 16 142 9 4 329 137 44 50 58 28 123 26 966
745-800 19 109 20 5 400 145 55 39 83 57 142 30 1104
800-815 12 120 15 13 352 142 53 44 59 57 149 13 1029
815-830 11 119 25 8 304 130 45 37 49 73 164 16 981
830-845 11 99 17 14 263 140 47 28 51 47 122 14 853
845-900 12 105 27 11 239 133 43 27 43 47 112 17 816
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 64 561 40 23 1492 585 160 151 237 167 447 80 4007
715-815 65 513 51 29 1443 557 186 176 253 183 504 78 4038
730-830 58 490 69 30 1385 554 197 170 249 215 578 85 4080
745-845 53 447 77 40 1319 557 200 148 242 234 577 73 3967
800-900 46 443 84 46 1158 545 188 136 202 224 547 60 3679

Peak Hour 730-830

0.92 30

58 490 69 1385 0.90

554

85

Clayton Rd 0.87 578 249 170 197
0.87

215 Treat Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 1 0 1 0 2
715-730 1 0 1 1 3
730-745 0 0 2 1 3
745-800 0 2 1 0 3 Clayton Rd 2
800-815 0 0 2 0 2

815-830 2 0 2 0 4 W 1 2 E
830-845 3 0 1 1 5

845-900 1 1 0 0 2 7
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 2 2 5 2 11
715-815 1 2 6 2 11
730-830 2 2 7 1 12 S Treat Blvd
745-845 5 2 6 1 14
800-900 6 1 5 1 13

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 1 1 0 0 0 0 0 0 2
730-745 0 0 0 1 0 1 0 0 0 0 1 0 3
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 1 0 1
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 1 0 0 1 1 0 0 0 0 0 0 3
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 1 1 2 0 0 0 0 1 0 5
715-815 0 0 0 1 1 2 0 0 0 0 2 0 6
730-830 0 0 0 1 0 1 0 0 0 0 2 0 4
745-845 0 1 0 0 1 1 0 0 0 0 1 0 4
800-900 0 1 0 0 1 1 0 0 0 0 1 0 4

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-039
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Treat Blvd

E/W Clayton Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 10 64 38 21 168 94 118 108 56 32 297 22 1028
1615-1630 17 68 41 18 135 91 118 109 79 37 285 19 1017
1630-1645 15 57 30 13 151 98 119 109 58 28 315 24 1017
1645-1700 7 70 31 13 141 81 127 116 50 42 361 25 1064
1700-1715 11 42 32 21 162 91 134 139 65 40 358 26 1121
1715-1730 12 80 36 16 180 88 121 86 54 44 357 31 1105
1730-1745 16 65 28 23 143 86 133 128 69 43 318 37 1089
1745-1800 16 75 42 17 154 64 106 133 60 44 344 33 1088
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 49 259 140 65 595 364 482 442 243 139 1258 90 4126
1615-1715 50 237 134 65 589 361 498 473 252 147 1319 94 4219
1630-1730 45 249 129 63 634 358 501 450 227 154 1391 106 4307
1645-1745 46 257 127 73 626 346 515 469 238 169 1394 119 4379
1700-1800 55 262 138 77 639 329 494 486 248 171 1377 127 4403

Peak Hour 1700-1800

0.86 77

55 262 138 639 0.92

329

127

Clayton Rd 0.97 1377 248 486 494
0.91

171 Treat Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 1 3 5 4 13
1615-1630 3 1 4 3 11
1630-1645 1 0 3 2 6
1645-1700 5 0 2 3 10 Clayton Rd 9
1700-1715 1 0 1 1 3

1715-1730 3 0 3 2 8 W 7 1 E
1730-1745 2 0 1 4 7

1745-1800 3 1 2 0 6 7
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 10 4 14 12 40
1615-1715 10 1 10 9 30
1630-1730 10 0 9 8 27 S Treat Blvd
1645-1745 11 0 7 10 28
1700-1800 9 1 7 7 24

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 1 0 0 0 0 0 0 0 1
1615-1630 0 0 0 0 0 0 0 0 0 0 2 0 2
1630-1645 0 0 0 0 0 2 0 0 0 0 2 0 4
1645-1700 0 0 0 0 1 0 0 0 0 0 0 0 1
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 1 0 0 0 0 0 0 0 1
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 1 0 1 0 0 0 0 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 2 2 0 0 0 0 4 0 8
1615-1715 0 0 0 0 1 2 0 0 0 0 4 0 7
1630-1730 0 0 0 0 2 2 0 0 0 0 2 0 6
1645-1745 0 0 0 0 2 0 0 0 0 0 0 0 2
1700-1800 0 0 0 0 2 0 1 0 0 0 0 0 3
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-040
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Bailey Rd

E/W Clayton Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 101 0 22 7 442 7 0 0 0 0 92 25 696
715-730 87 0 31 17 443 0 0 0 0 0 115 29 722
730-745 93 1 36 7 413 0 0 0 1 0 121 32 704
745-800 92 0 36 16 497 6 0 0 2 0 186 40 875
800-815 63 0 43 20 338 3 2 0 1 0 173 45 688
815-830 74 0 27 20 365 10 1 1 0 1 179 28 706
830-845 75 0 23 17 325 12 2 0 4 0 144 35 637
845-900 51 0 26 10 271 12 1 1 2 0 138 27 539
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 373 1 125 47 1795 13 0 0 3 0 514 126 2997
715-815 335 1 146 60 1691 9 2 0 4 0 595 146 2989
730-830 322 1 142 63 1613 19 3 1 4 1 659 145 2973
745-845 304 0 129 73 1525 31 5 1 7 1 682 148 2906
800-900 263 0 119 67 1299 37 6 2 7 1 634 135 2570

Peak Hour 700-800

0.96 47

373 1 125 1795 0.89

13

126

Clayton Rd 0.71 514 3 0 0
0.38

0 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 2 5 7
715-730 2 0 2 2 6
730-745 0 0 2 10 12
745-800 1 0 3 0 4 Clayton Rd 3
800-815 2 0 1 1 4

815-830 2 0 1 1 4 W 17 0 E
830-845 3 0 2 4 9

845-900 4 0 1 0 5 9
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 3 0 9 17 29
715-815 5 0 8 13 26
730-830 5 0 7 12 24 S Bailey Rd
745-845 8 0 7 6 21
800-900 11 0 5 6 22

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 2 0 0 0 0 0 0 0 2
730-745 0 0 0 0 1 0 0 0 0 0 0 0 1
745-800 0 0 0 0 1 0 0 0 0 0 0 0 1
800-815 0 0 0 0 0 0 0 0 0 0 1 0 1
815-830 0 0 1 0 2 0 0 0 0 0 0 0 3
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 1 0 0 0 0 0 1 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 4 0 0 0 0 0 0 0 4
715-815 0 0 0 0 4 0 0 0 0 0 1 0 5
730-830 0 0 1 0 4 0 0 0 0 0 1 0 6
745-845 0 0 1 0 3 0 0 0 0 0 1 0 5
800-900 0 0 1 0 3 0 0 0 0 0 2 0 6

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-040
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Bailey Rd

E/W Clayton Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 36 2 45 31 219 7 4 2 4 0 386 52 788
1615-1630 32 5 57 32 197 14 5 9 2 4 351 73 781
1630-1645 43 2 37 29 194 9 3 1 7 1 398 78 802
1645-1700 45 3 58 32 190 8 2 6 7 2 422 82 857
1700-1715 40 1 50 34 207 17 7 1 6 2 389 81 835
1715-1730 37 2 53 21 215 16 4 8 9 0 412 87 864
1730-1745 27 2 63 33 168 21 7 2 13 1 414 88 839
1745-1800 42 2 49 31 203 13 6 6 7 1 447 81 888
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 156 12 197 124 800 38 14 18 20 7 1557 285 3228
1615-1715 160 11 202 127 788 48 17 17 22 9 1560 314 3275
1630-1730 165 8 198 116 806 50 16 16 29 5 1621 328 3358
1645-1745 149 8 224 120 780 62 20 17 35 5 1637 338 3395
1700-1800 146 7 215 119 793 67 24 17 35 4 1662 337 3426

Peak Hour 1700-1800

0.99 119

146 7 215 793 0.95

67

337

Clayton Rd 0.95 1662 35 17 24
0.86

4 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 1 0 5 7 13
1615-1630 1 0 0 2 3
1630-1645 3 0 4 8 15
1645-1700 2 0 1 4 7 Clayton Rd 17
1700-1715 2 0 1 1 4

1715-1730 5 0 3 6 14 W 21 0 E
1730-1745 1 0 4 5 10

1745-1800 9 0 3 9 21 11
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 7 0 10 21 38
1615-1715 8 0 6 15 29
1630-1730 12 0 9 19 40 S Bailey Rd
1645-1745 10 0 9 16 35
1700-1800 17 0 11 21 49

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 1 0 0 0 0 0 0 0 1
1615-1630 0 0 0 0 2 0 0 0 0 0 1 0 3
1630-1645 0 0 0 0 1 0 0 0 0 0 1 0 2
1645-1700 0 0 0 0 1 0 0 0 0 0 1 1 3
1700-1715 0 0 0 0 1 0 0 0 0 0 0 0 1
1715-1730 0 0 0 0 0 0 0 0 0 0 1 0 1
1730-1745 0 0 0 0 0 0 0 0 0 0 2 0 2
1745-1800 0 0 0 0 0 1 0 1 0 0 0 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 5 0 0 0 0 0 3 1 9
1615-1715 0 0 0 0 5 0 0 0 0 0 3 1 9
1630-1730 0 0 0 0 3 0 0 0 0 0 3 1 7
1645-1745 0 0 0 0 2 0 0 0 0 0 4 1 7
1700-1800 0 0 0 0 1 1 0 1 0 0 3 0 6

 PEDESTRIAN COUNTS
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-041
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Treat Blvd

E/W Cowell Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 20 393 6 7 78 114 15 62 20 76 42 22 855
715-730 22 390 6 8 106 152 27 86 13 82 51 21 964
730-745 22 355 11 18 106 156 29 65 19 116 42 29 968
745-800 40 319 14 9 139 149 39 85 22 91 92 33 1032
800-815 34 304 12 24 132 146 53 114 26 47 57 27 976
815-830 34 282 12 14 114 122 36 97 32 62 72 15 892
830-845 37 299 11 13 101 126 36 60 25 53 44 24 829
845-900 28 246 18 15 88 99 24 71 25 51 49 26 740
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 104 1457 37 42 429 571 110 298 74 365 227 105 3819
715-815 118 1368 43 59 483 603 148 350 80 336 242 110 3940
730-830 130 1260 49 65 491 573 157 361 99 316 263 104 3868
745-845 145 1204 49 60 486 543 164 356 105 253 265 99 3729
800-900 133 1131 53 66 435 493 149 342 108 213 222 92 3437

Peak Hour 715-815

0.91 59

118 1368 43 483 0.95

603

110

Cowell Rd 0.80 242 80 350 148
0.75

336 Treat Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 1 4 5 1 11
715-730 0 1 1 0 2
730-745 1 0 0 1 2
745-800 0 1 1 0 2 Cowell Rd 1
800-815 0 0 0 0 0

815-830 0 0 0 0 0 W 1 2 E
830-845 0 0 0 0 0

845-900 0 0 0 0 0 2
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 2 6 7 2 17
715-815 1 2 2 1 6
730-830 1 1 1 1 4 S Treat Blvd
745-845 0 1 1 0 2
800-900 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 1 0 1 0 0 0 0 0 0 0 0 2
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 3 0 0 2 0 0 0 0 0 0 0 5
830-845 0 1 0 0 0 0 0 1 0 0 0 0 2
845-900 0 0 0 0 0 0 0 0 0 0 0 2 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 1 0 1 0 0 0 0 0 0 0 0 2
715-815 0 1 0 1 0 0 0 0 0 0 0 0 2
730-830 0 4 0 1 2 0 0 0 0 0 0 0 7
745-845 0 4 0 0 2 0 0 1 0 0 0 0 7
800-900 0 4 0 0 2 0 0 1 0 0 0 2 9

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-041
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Treat Blvd

E/W Cowell Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 38 97 24 47 86 58 80 225 51 27 115 61 909
1615-1630 39 126 27 25 58 40 129 317 58 35 137 60 1051
1630-1645 39 91 26 32 83 65 120 275 48 39 110 71 999
1645-1700 33 132 27 33 80 41 114 306 58 33 124 66 1047
1700-1715 40 134 17 26 90 60 169 356 58 26 134 81 1191
1715-1730 40 130 28 22 61 56 160 294 75 30 191 67 1154
1730-1745 37 113 23 27 78 47 208 392 60 31 162 77 1255
1745-1800 36 106 21 20 66 59 207 321 64 39 180 81 1200
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 149 446 104 137 307 204 443 1123 215 134 486 258 4006
1615-1715 151 483 97 116 311 206 532 1254 222 133 505 278 4288
1630-1730 152 487 98 113 314 222 563 1231 239 128 559 285 4391
1645-1745 150 509 95 108 309 204 651 1348 251 120 611 291 4647
1700-1800 153 483 89 95 295 222 744 1363 257 126 667 306 4800

Peak Hour 1700-1800

0.92 95

153 483 89 295 0.87

222

306

Cowell Rd 0.92 667 257 1363 744
0.90

126 Treat Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 2 2 0 0 4
1615-1630 0 0 0 0 0
1630-1645 0 1 0 0 1
1645-1700 0 0 2 0 2 Cowell Rd 1
1700-1715 0 0 2 0 2

1715-1730 0 0 2 0 2 W 0 9 E
1730-1745 1 4 0 0 5

1745-1800 0 5 0 0 5 4
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 2 3 2 0 7
1615-1715 0 1 4 0 5
1630-1730 0 1 6 0 7 S Treat Blvd
1645-1745 1 4 6 0 11
1700-1800 1 9 4 0 14

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 1 0 0 0 0 0 0 0 0 0 2 0 3
1645-1700 0 0 2 0 0 0 0 1 0 0 0 0 3
1700-1715 0 0 0 0 0 0 0 3 0 0 0 0 3
1715-1730 0 0 0 0 0 0 0 0 0 0 1 0 1
1730-1745 0 0 0 0 1 1 0 2 0 0 1 0 5
1745-1800 1 0 0 0 0 0 0 1 0 0 0 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 1 0 2 0 0 0 0 1 0 0 2 0 6
1615-1715 1 0 2 0 0 0 0 4 0 0 2 0 9
1630-1730 1 0 2 0 0 0 0 4 0 0 3 0 10
1645-1745 0 0 2 0 1 1 0 6 0 0 2 0 12
1700-1800 1 0 0 0 1 1 0 6 0 0 2 0 11

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-044
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Port Chicago Hwy

E/W Concord Blvd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 31 266 0 0 163 143 0 5 0 608
715-730 0 0 0 39 297 0 0 184 139 0 16 1 676
730-745 0 0 0 50 274 0 2 196 180 0 20 2 724
745-800 0 0 0 36 266 0 2 218 173 0 24 0 719
800-815 0 0 0 52 233 0 2 240 187 0 19 0 733
815-830 0 0 0 50 233 0 0 192 171 0 12 0 658
830-845 0 0 0 45 219 0 2 169 124 0 10 1 570
845-900 0 0 0 33 173 0 3 180 151 0 6 0 546
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 156 1103 0 4 761 635 0 65 3 2727
715-815 0 0 0 177 1070 0 6 838 679 0 79 3 2852
730-830 0 0 0 188 1006 0 6 846 711 0 75 2 2834
745-845 0 0 0 183 951 0 6 819 655 0 65 1 2680
800-900 0 0 0 180 858 0 7 781 633 0 47 1 2507

Peak Hour 715-815

#DIV/0! 177

0 0 0 1070 0.93

0

3

Concord Blvd 0.85 79 679 838 6
0.89

0 Port Chicago Hwy

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 1 2 1 0 4
715-730 2 7 1 0 10
730-745 0 0 0 0 0
745-800 0 4 0 0 4 Concord Blvd 5
800-815 3 5 0 0 8

815-830 0 1 0 0 1 W 0 16 E
830-845 1 2 0 0 3

845-900 3 1 1 0 5 1
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 3 13 2 0 18
715-815 5 16 1 0 22
730-830 3 10 0 0 13 S Port Chicago Hwy
745-845 4 12 0 0 16
800-900 7 9 1 0 17

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 1 0 0 0 0 0 0 0 1
715-730 0 0 0 0 1 1 0 0 0 0 0 0 2
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 1 1
800-815 0 1 0 0 0 0 0 0 0 0 0 0 1
815-830 0 0 0 0 0 0 0 1 0 0 0 0 1
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 1 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 2 1 0 0 0 0 0 1 4
715-815 0 1 0 0 1 1 0 0 0 0 0 1 4
730-830 0 1 0 0 0 0 0 1 0 0 0 1 3
745-845 0 1 0 0 0 0 0 1 0 0 0 1 3
800-900 0 1 0 0 0 0 0 1 0 0 1 0 3

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-044
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Port Chicago Hwy

E/W Concord Blvd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 22 111 0 0 181 106 0 27 0 447
1615-1630 0 0 0 27 127 0 1 209 87 0 29 2 482
1630-1645 0 0 0 24 96 0 1 202 96 0 24 2 445
1645-1700 0 0 0 20 99 0 1 181 99 0 30 3 433
1700-1715 0 0 0 27 121 0 5 225 89 0 38 3 508
1715-1730 0 0 0 25 116 0 3 266 98 0 39 1 548
1730-1745 0 0 0 25 100 0 4 239 108 0 27 1 504
1745-1800 0 0 0 31 104 0 3 245 102 0 39 3 527
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 93 433 0 3 773 388 0 110 7 1807
1615-1715 0 0 0 98 443 0 8 817 371 0 121 10 1868
1630-1730 0 0 0 96 432 0 10 874 382 0 131 9 1934
1645-1745 0 0 0 97 436 0 13 911 394 0 134 8 1993
1700-1800 0 0 0 108 441 0 15 975 397 0 143 8 2087

Peak Hour 1700-1800

#DIV/0! 108

0 0 0 441 0.93

0

8

Concord Blvd 0.90 143 397 975 15
0.94

0 Port Chicago Hwy

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 3 5 2 0 10
1615-1630 1 5 1 0 7
1630-1645 1 3 1 0 5
1645-1700 2 6 0 0 8 Concord Blvd 5
1700-1715 0 2 0 0 2

1715-1730 2 13 0 0 15 W 0 23 E
1730-1745 2 6 1 0 9

1745-1800 1 2 0 0 3 1
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 7 19 4 0 30
1615-1715 4 16 2 0 22
1630-1730 5 24 1 0 30 S Port Chicago Hwy
1645-1745 6 27 1 0 34
1700-1800 5 23 1 0 29

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 1 0 0 0 1 1 0 0 0 3
1615-1630 0 0 0 0 0 0 0 1 0 0 0 0 1
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 1 0 0 0 0 1
1700-1715 0 0 0 0 0 0 0 0 0 0 1 0 1
1715-1730 0 0 0 1 0 0 0 0 1 0 1 0 3
1730-1745 0 0 0 0 1 0 0 0 0 0 1 0 2
1745-1800 0 0 0 0 0 0 0 1 0 0 0 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 1 0 0 0 3 1 0 0 0 5
1615-1715 0 0 0 0 0 0 0 2 0 0 1 0 3
1630-1730 0 0 0 1 0 0 0 1 1 0 2 0 5
1645-1745 0 0 0 1 1 0 0 1 1 0 3 0 7
1700-1800 0 0 0 1 1 0 0 1 1 0 3 0 7

 PEDESTRIAN COUNTS

BICYCLE COUNTS
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 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-045
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Oak Grove Rd

E/W Treat Blvd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 28 109 27 36 571 74 11 62 65 27 62 12 1084
715-730 28 138 26 37 447 92 14 84 62 42 78 27 1075
730-745 28 179 27 31 453 118 19 112 71 55 49 19 1161
745-800 19 172 27 28 436 103 33 150 84 97 84 33 1266
800-815 22 161 27 26 399 106 43 184 82 101 89 36 1276
815-830 23 172 28 51 360 95 45 165 71 69 80 27 1186
830-845 30 137 33 41 344 104 13 89 56 71 86 29 1033
845-900 33 123 22 34 319 110 27 70 60 67 81 27 973
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 103 598 107 132 1907 387 77 408 282 221 273 91 4586
715-815 97 650 107 122 1735 419 109 530 299 295 300 115 4778
730-830 92 684 109 136 1648 422 140 611 308 322 302 115 4889
745-845 94 642 115 146 1539 408 134 588 293 338 339 125 4761
800-900 108 593 110 152 1422 415 128 508 269 308 336 119 4468

Peak Hour 730-830

0.95 136

92 684 109 1648 0.92

422

115

Treat Blvd 0.82 302 308 611 140
0.86

322 Oak Grove Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 1 2 11 14
715-730 4 4 7 22 37
730-745 4 7 5 24 40
745-800 3 6 3 10 22 Treat Blvd 23
800-815 13 7 4 31 55

815-830 3 7 3 12 25 W 77 27 E
830-845 2 4 1 2 9

845-900 1 3 1 5 10 15
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 11 18 17 67 113
715-815 24 24 19 87 154
730-830 23 27 15 77 142 S Oak Grove Rd
745-845 21 24 11 55 111
800-900 19 21 9 50 99

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 6 0 0 1 0 0 0 0 1 0 0 8
715-730 0 2 0 0 0 0 0 1 1 0 0 0 4
730-745 0 1 0 0 0 1 0 1 0 0 0 0 3
745-800 1 4 0 0 0 0 0 0 0 0 0 0 5
800-815 0 3 0 0 0 0 0 1 0 0 0 0 4
815-830 0 4 0 0 0 0 0 0 0 0 0 0 4
830-845 0 4 0 0 0 0 0 0 0 0 0 0 4
845-900 0 1 0 0 0 0 0 0 0 0 0 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 1 13 0 0 1 1 0 2 1 1 0 0 20
715-815 1 10 0 0 0 1 0 3 1 0 0 0 16
730-830 1 12 0 0 0 1 0 2 0 0 0 0 16
745-845 1 15 0 0 0 0 0 1 0 0 0 0 17
800-900 0 12 0 0 0 0 0 1 0 0 0 0 13

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-045
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Oak Grove Rd

E/W Treat Blvd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 35 128 37 23 110 52 80 171 69 49 318 59 1131
1615-1630 33 116 61 35 142 44 75 122 63 46 382 45 1164
1630-1645 32 109 72 23 129 39 86 164 65 51 377 44 1191
1645-1700 31 122 55 36 150 61 89 136 60 34 385 60 1219
1700-1715 34 126 91 35 138 36 111 144 89 48 418 54 1324
1715-1730 36 128 90 38 137 53 109 141 70 45 389 43 1279
1730-1745 31 117 107 41 124 51 112 118 55 47 443 35 1281
1745-1800 30 121 107 35 123 51 114 136 51 39 405 53 1265
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 131 475 225 117 531 196 330 593 257 180 1462 208 4705
1615-1715 130 473 279 129 559 180 361 566 277 179 1562 203 4898
1630-1730 133 485 308 132 554 189 395 585 284 178 1569 201 5013
1645-1745 132 493 343 150 549 201 421 539 274 174 1635 192 5103
1700-1800 131 492 395 149 522 191 446 539 265 179 1655 185 5149

Peak Hour 1700-1800

0.99 149

131 492 395 522 0.95

191

185

Treat Blvd 0.96 1655 265 539 446
0.91

179 Oak Grove Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 3 0 2 7 12
1615-1630 1 1 2 6 10
1630-1645 1 3 1 5 10
1645-1700 4 3 1 5 13 Treat Blvd 8
1700-1715 3 2 2 8 15

1715-1730 3 3 4 3 13 W 20 11 E
1730-1745 0 1 0 5 6

1745-1800 2 5 5 4 16 11
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 9 7 6 23 45
1615-1715 9 9 6 24 48
1630-1730 11 11 8 21 51 S Oak Grove Rd
1645-1745 10 9 7 21 47
1700-1800 8 11 11 20 50

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 1 0 0 0 0 1
1615-1630 0 0 0 0 0 0 0 0 0 0 1 0 1
1630-1645 0 1 0 0 0 0 0 1 0 0 0 1 3
1645-1700 0 0 0 0 0 0 0 1 0 0 1 0 2
1700-1715 0 1 0 0 0 0 0 1 0 0 1 0 3
1715-1730 0 0 0 0 0 0 0 0 0 1 0 0 1
1730-1745 0 1 1 0 0 1 0 2 0 0 0 0 5
1745-1800 0 0 0 0 0 0 0 1 0 0 0 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 1 0 0 0 0 0 3 0 0 2 1 7
1615-1715 0 2 0 0 0 0 0 3 0 0 3 1 9
1630-1730 0 2 0 0 0 0 0 3 0 1 2 1 9
1645-1745 0 2 1 0 0 1 0 4 0 1 2 0 11
1700-1800 0 2 1 0 0 1 0 4 0 1 1 0 10

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-046
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Diamond Blvd

E/W Willow Pass Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 37 2 28 40 234 8 8 1 13 25 176 37 609
715-730 56 9 26 50 315 12 1 0 5 22 231 44 771
730-745 57 8 42 63 331 17 3 3 11 24 278 55 892
745-800 49 3 31 72 282 18 3 2 8 31 330 73 902
800-815 51 3 34 58 242 19 5 4 12 30 284 79 821
815-830 53 5 37 68 239 15 4 3 12 33 279 92 840
830-845 52 7 38 68 221 15 6 1 3 23 248 64 746
845-900 60 6 39 70 171 15 4 4 10 34 270 83 766
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 199 22 127 225 1162 55 15 6 37 102 1015 209 3174
715-815 213 23 133 243 1170 66 12 9 36 107 1123 251 3386
730-830 210 19 144 261 1094 69 15 12 43 118 1171 299 3455
745-845 205 18 140 266 984 67 18 10 35 117 1141 308 3309
800-900 216 21 148 264 873 64 19 12 37 120 1081 318 3173

Peak Hour 730-830

0.87 261

210 19 144 1094 0.87

69

299

Willow Pass Rd 0.91 1171 43 12 15
0.83

118 Diamond Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 1 0 1
715-730 0 1 0 0 1
730-745 2 0 0 0 2
745-800 0 2 0 0 2 Willow Pass Rd 2
800-815 0 0 0 0 0

815-830 0 2 0 0 2 W 0 4 E
830-845 1 0 2 0 3

845-900 0 2 0 0 2 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 2 3 1 0 6
715-815 2 3 0 0 5
730-830 2 4 0 0 6 S Diamond Blvd
745-845 1 4 2 0 7
800-900 1 4 2 0 7

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 2 0 0 0 0 0 0 0 2
715-730 0 0 0 0 0 0 0 0 0 0 0 1 1
730-745 0 0 0 1 3 0 0 0 0 0 0 0 4
745-800 0 0 0 0 1 0 0 1 0 0 0 0 2
800-815 0 0 0 0 1 0 0 0 0 0 0 0 1
815-830 0 0 0 0 3 0 0 0 0 0 1 0 4
830-845 0 0 0 0 1 0 0 0 0 0 0 0 1
845-900 0 0 0 0 1 0 0 0 0 0 0 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 1 6 0 0 1 0 0 0 1 9
715-815 0 0 0 1 5 0 0 1 0 0 0 1 8
730-830 0 0 0 1 8 0 0 1 0 0 1 0 11
745-845 0 0 0 0 6 0 0 1 0 0 1 0 8
800-900 0 0 0 0 6 0 0 0 0 0 1 0 7

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-046
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Diamond Blvd

E/W Willow Pass Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 113 13 100 85 308 14 35 16 61 29 402 117 1293
1615-1630 130 14 101 95 282 24 28 20 56 31 374 122 1277
1630-1645 113 9 103 96 304 20 24 11 60 33 431 116 1320
1645-1700 140 20 106 92 300 12 24 17 40 38 383 113 1285
1700-1715 149 5 102 91 339 21 27 30 58 16 440 98 1376
1715-1730 116 12 101 93 269 17 36 8 51 22 411 86 1222
1730-1745 107 12 89 78 298 9 30 17 33 23 450 145 1291
1745-1800 98 10 82 107 260 10 21 7 37 34 412 116 1194
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 496 56 410 368 1194 70 111 64 217 131 1590 468 5175
1615-1715 532 48 412 374 1225 77 103 78 214 118 1628 449 5258
1630-1730 518 46 412 372 1212 70 111 66 209 109 1665 413 5203
1645-1745 512 49 398 354 1206 59 117 72 182 99 1684 442 5174
1700-1800 470 39 374 369 1166 57 114 62 179 95 1713 445 5083

Peak Hour 1615-1715

0.93 374

532 48 412 1225 0.93

77

449

Willow Pass Rd 0.95 1628 214 78 103
0.86

118 Diamond Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 6 3 0 0 9
1615-1630 1 4 2 0 7
1630-1645 5 4 1 0 10
1645-1700 5 3 1 0 9 Willow Pass Rd 13
1700-1715 2 0 1 0 3

1715-1730 0 1 0 0 1 W 0 11 E
1730-1745 2 0 0 0 2

1745-1800 0 1 1 0 2 5
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 17 14 4 0 35
1615-1715 13 11 5 0 29
1630-1730 12 8 3 0 23 S Diamond Blvd
1645-1745 9 4 2 0 15
1700-1800 4 2 2 0 8

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 1 0 0 0 0 0 1 0 2
1645-1700 0 0 0 0 0 0 0 0 0 0 2 0 2
1700-1715 0 0 0 0 0 0 0 0 0 0 3 0 3
1715-1730 0 0 1 0 0 0 0 0 0 0 0 0 1
1730-1745 0 0 0 0 0 0 0 0 0 0 5 0 5
1745-1800 0 0 0 0 1 0 0 0 0 0 0 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 1 0 0 0 0 0 3 0 4
1615-1715 0 0 0 0 1 0 0 0 0 0 6 0 7
1630-1730 0 0 1 0 1 0 0 0 0 0 6 0 8
1645-1745 0 0 1 0 0 0 0 0 0 0 10 0 11
1700-1800 0 0 1 0 1 0 0 0 0 0 8 0 10

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-047
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Galindo St

E/W Willow Pass Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 3 107 12 56 134 25 20 251 17 4 25 4 658
715-730 4 140 11 67 170 40 15 231 16 13 34 3 744
730-745 3 157 18 55 187 28 25 259 17 4 47 9 809
745-800 9 159 17 69 141 36 27 279 21 18 59 14 849
800-815 7 166 17 72 140 32 20 287 25 10 55 16 847
815-830 5 153 9 59 140 30 24 255 29 10 60 8 782
830-845 12 141 20 53 114 33 36 214 24 14 39 10 710
845-900 4 116 22 46 119 22 38 222 28 9 53 10 689
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 19 563 58 247 632 129 87 1020 71 39 165 30 3060
715-815 23 622 63 263 638 136 87 1056 79 45 195 42 3249
730-830 24 635 61 255 608 126 96 1080 92 42 221 47 3287
745-845 33 619 63 253 535 131 107 1035 99 52 213 48 3188
800-900 28 576 68 230 513 117 118 978 106 43 207 44 3028

Peak Hour 730-830

0.95 255

24 635 61 608 0.92

126

47

Willow Pass Rd 0.85 221 92 1080 96
0.95

42 Galindo St

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 4 0 4
715-730 2 1 1 0 4
730-745 1 1 1 1 4
745-800 0 1 4 0 5 Willow Pass Rd 2
800-815 1 2 2 1 6

815-830 0 1 4 1 6 W 3 5 E
830-845 1 1 3 2 7

845-900 0 0 6 2 8 11
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 3 3 10 1 17
715-815 4 5 8 2 19
730-830 2 5 11 3 21 S Galindo St
745-845 2 5 13 4 24
800-900 2 4 15 6 27

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 1 0 0 0 0 0 0 0 1
715-730 0 1 0 0 0 0 0 0 0 0 0 0 1
730-745 0 0 0 0 0 0 0 1 0 0 0 0 1
745-800 0 1 0 0 0 0 0 0 1 0 0 0 2
800-815 0 0 0 0 2 0 0 0 0 0 0 0 2
815-830 0 0 0 0 1 0 0 0 1 0 0 0 2
830-845 0 0 0 0 1 0 0 0 0 0 2 0 3
845-900 0 0 0 0 0 1 0 0 0 0 0 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 2 0 0 1 0 0 1 1 0 0 0 5
715-815 0 2 0 0 2 0 0 1 1 0 0 0 6
730-830 0 1 0 0 3 0 0 1 2 0 0 0 7
745-845 0 1 0 0 4 0 0 0 2 0 2 0 9
800-900 0 0 0 0 4 1 0 0 1 0 2 0 8

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-047
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Galindo St

E/W Willow Pass Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 9 205 53 50 91 20 55 227 39 32 182 21 984
1615-1630 11 255 63 55 82 35 77 229 32 25 176 31 1071
1630-1645 6 223 53 59 74 19 50 214 35 23 182 33 971
1645-1700 11 286 65 45 85 20 55 237 28 31 156 19 1038
1700-1715 6 234 53 60 86 29 59 191 42 20 185 20 985
1715-1730 3 270 60 63 74 22 60 239 29 19 166 22 1027
1730-1745 12 211 60 67 85 28 64 184 24 34 184 24 977
1745-1800 8 287 64 53 83 13 70 240 25 26 169 28 1066
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 37 969 234 209 332 94 237 907 134 111 696 104 4064
1615-1715 34 998 234 219 327 103 241 871 137 99 699 103 4065
1630-1730 26 1013 231 227 319 90 224 881 134 93 689 94 4021
1645-1745 32 1001 238 235 330 99 238 851 123 104 691 85 4027
1700-1800 29 1002 237 243 328 92 253 854 120 99 704 94 4055

Peak Hour 1615-1715

0.87 219

34 998 234 327 0.93

103

103

Willow Pass Rd 0.95 699 137 871 241
0.92

99 Galindo St

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 1 1 9 6 17
1615-1630 1 1 5 0 7
1630-1645 4 4 10 7 25
1645-1700 2 1 5 9 17 Willow Pass Rd 8
1700-1715 1 2 3 8 14

1715-1730 8 5 6 7 26 W 24 8 E
1730-1745 10 1 13 3 27

1745-1800 8 0 3 2 13 23
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 8 7 29 22 66
1615-1715 8 8 23 24 63
1630-1730 15 12 24 31 82 S Galindo St
1645-1745 21 9 27 27 84
1700-1800 27 8 25 20 80

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 1 0 0 0 0 1 0 0 2
1615-1630 0 0 0 0 0 0 0 1 0 0 2 0 3
1630-1645 0 0 0 0 0 0 0 0 0 1 0 0 1
1645-1700 0 0 0 0 0 0 0 1 0 0 2 0 3
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 1 0 0 0 1 0 2 0 4
1730-1745 0 0 0 1 0 0 0 0 0 0 1 1 3
1745-1800 0 0 0 0 2 0 0 0 0 0 5 0 7
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 1 0 0 2 0 2 4 0 9
1615-1715 0 0 0 0 0 0 0 2 0 1 4 0 7
1630-1730 0 0 0 0 1 0 0 1 1 1 4 0 8
1645-1745 0 0 0 1 1 0 0 1 1 0 5 1 10
1700-1800 0 0 0 1 3 0 0 0 1 0 8 1 14

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-048
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Market St

E/W Willow Pass Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 33 70 8 2 186 0 21 98 97 20 108 9 652
715-730 56 75 11 4 264 0 21 78 115 31 131 6 792
730-745 50 77 14 1 308 0 27 96 132 36 177 19 937
745-800 76 77 10 3 279 0 33 153 144 30 184 31 1020
800-815 63 64 20 1 206 0 29 118 116 30 150 16 813
815-830 55 59 11 3 205 0 25 125 132 33 171 20 839
830-845 70 57 11 1 196 0 20 122 105 30 131 25 768
845-900 44 54 11 5 174 0 38 131 103 34 149 26 769
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 215 299 43 10 1037 0 102 425 488 117 600 65 3401
715-815 245 293 55 9 1057 0 110 445 507 127 642 72 3562
730-830 244 277 55 8 998 0 114 492 524 129 682 86 3609
745-845 264 257 52 8 886 0 107 518 497 123 636 92 3440
800-900 232 234 53 10 781 0 112 496 456 127 601 87 3189

Peak Hour 730-830

0.88 8

244 277 55 998 0.81

0

86

Willow Pass Rd 0.92 682 524 492 114
0.86

129 Market St

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 1 0 4 2 7
715-730 0 0 2 0 2
730-745 1 0 4 1 6
745-800 1 0 2 1 4 Willow Pass Rd 2
800-815 0 2 1 0 3

815-830 0 1 2 1 4 W 3 3 E
830-845 2 0 0 0 2

845-900 4 0 4 1 9 9
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 3 0 12 4 19
715-815 2 2 9 2 15
730-830 2 3 9 3 17 S Market St
745-845 3 3 5 2 13
800-900 6 3 7 2 18

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 1 0 0 0 0 0 0 0 1
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 1 0 0 1 0 0 0 0 2
745-800 1 0 0 0 2 0 0 0 0 0 0 0 3
800-815 1 0 0 0 4 0 0 0 0 0 0 0 5
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 1 0 0 0 0 0 0 1 2
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 1 0 0 0 4 0 0 1 0 0 0 0 6
715-815 2 0 0 0 7 0 0 1 0 0 0 0 10
730-830 2 0 0 0 7 0 0 1 0 0 0 0 10
745-845 2 0 0 0 7 0 0 0 0 0 0 1 10
800-900 1 0 0 0 5 0 0 0 0 0 0 1 7

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-048
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Market St

E/W Willow Pass Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 40 79 11 3 189 0 37 132 126 101 351 76 1145
1615-1630 37 122 7 5 217 0 34 153 119 74 368 53 1189
1630-1645 36 91 8 2 205 0 45 140 129 94 381 89 1220
1645-1700 54 110 13 4 203 0 34 174 118 73 394 62 1239
1700-1715 37 98 9 12 197 0 36 136 121 76 395 90 1207
1715-1730 37 107 9 4 163 0 39 180 108 87 404 69 1207
1730-1745 34 113 4 5 200 0 53 168 131 64 396 76 1244
1745-1800 42 93 11 3 195 0 49 147 95 80 374 60 1149
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 167 402 39 14 814 0 150 599 492 342 1494 280 4793
1615-1715 164 421 37 23 822 0 149 603 487 317 1538 294 4855
1630-1730 164 406 39 22 768 0 154 630 476 330 1574 310 4873
1645-1745 162 428 35 25 763 0 162 658 478 300 1589 297 4897
1700-1800 150 411 33 24 755 0 177 631 455 307 1569 295 4807

Peak Hour 1645-1745

0.88 25

162 428 35 763 0.94

0

297

Willow Pass Rd 0.97 1589 478 658 162
0.92

300 Market St

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 1 0 3 3 7
1615-1630 6 0 3 2 11
1630-1645 2 0 1 1 4
1645-1700 9 0 0 1 10 Willow Pass Rd 11
1700-1715 1 1 2 0 4

1715-1730 0 0 1 2 3 W 3 1 E
1730-1745 1 0 2 0 3

1745-1800 0 0 2 0 2 5
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 18 0 7 7 32
1615-1715 18 1 6 4 29
1630-1730 12 1 4 4 21 S Market St
1645-1745 11 1 5 3 20
1700-1800 2 1 7 2 12

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 2 1 3
1615-1630 0 0 0 0 0 0 0 0 0 0 1 0 1
1630-1645 0 0 0 0 2 0 0 0 0 0 2 1 5
1645-1700 0 0 0 0 0 0 0 0 0 0 1 0 1
1700-1715 0 0 2 0 1 1 0 0 0 0 0 0 4
1715-1730 0 1 1 0 0 0 1 0 0 0 4 0 7
1730-1745 0 0 0 0 0 0 0 0 0 0 4 0 4
1745-1800 1 0 0 0 0 0 1 0 0 1 0 0 3
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 2 0 0 0 0 0 6 2 10
1615-1715 0 0 2 0 3 1 0 0 0 0 4 1 11
1630-1730 0 1 3 0 3 1 1 0 0 0 7 1 17
1645-1745 0 1 3 0 1 1 1 0 0 0 9 0 16
1700-1800 1 1 3 0 1 1 2 0 0 1 8 0 18

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-049
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Kirker Pass Rd

E/W Oakhurst Dr/Concord Blvd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 175 456 15 15 96 63 14 80 21 21 21 9 986
715-730 177 462 16 32 118 61 20 80 21 35 9 12 1043
730-745 143 334 20 38 122 54 18 100 21 45 17 22 934
745-800 86 312 22 22 63 55 40 115 38 33 21 19 826
800-815 91 287 33 30 68 49 32 96 31 30 31 18 796
815-830 76 282 20 30 83 82 27 111 32 29 31 25 828
830-845 54 298 16 18 73 66 31 85 19 29 17 19 725
845-900 46 243 6 8 50 62 32 65 15 30 30 14 601
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 581 1564 73 107 399 233 92 375 101 134 68 62 3789
715-815 497 1395 91 122 371 219 110 391 111 143 78 71 3599
730-830 396 1215 95 120 336 240 117 422 122 137 100 84 3384
745-845 307 1179 91 100 287 252 130 407 120 121 100 81 3175
800-900 267 1110 75 86 274 259 122 357 97 118 109 76 2950

Peak Hour 700-800

0.85 107

581 1564 73 399 0.86

233

62

Oakhurst Dr/Concord Blvd 0.79 68 101 375 92
0.74

134 Kirker Pass Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 0 0 0
715-730 0 1 0 0 1
730-745 0 0 1 0 1
745-800 0 0 1 0 1 Oakhurst Dr/Concord Blvd 0
800-815 0 0 0 0 0

815-830 1 0 1 0 2 W 0 1 E
830-845 0 0 0 0 0

845-900 0 0 0 0 0 2
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 1 2 0 3
715-815 0 1 2 0 3
730-830 1 0 3 0 4 S Kirker Pass Rd
745-845 1 0 2 0 3
800-900 1 0 1 0 2

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 1 1 0 0 0 0 1 0 3
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 1 0 0 0 0 0 1
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 1 0 0 0 1 0 0 0 0 0 2
830-845 0 0 0 0 0 0 0 0 0 0 1 0 1
845-900 0 0 0 0 1 0 1 0 0 0 0 0 2
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 1 1 1 0 0 0 1 0 4
715-815 0 0 0 0 1 1 1 0 0 0 1 0 4
730-830 0 0 1 0 0 0 2 0 0 0 0 0 3
745-845 0 0 1 0 0 0 2 0 0 0 1 0 4
800-900 0 0 1 0 1 0 2 0 0 0 1 0 5

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-049
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Kirker Pass Rd

E/W Oakhurst Dr/Concord Blvd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 12 92 8 19 27 39 79 333 40 31 35 59 774
1615-1630 23 82 18 19 20 46 86 351 30 44 51 74 844
1630-1645 17 112 17 25 41 47 78 343 40 32 42 68 862
1645-1700 15 120 11 20 30 30 85 368 33 33 60 80 885
1700-1715 22 122 27 17 22 40 87 350 32 29 49 60 857
1715-1730 26 134 21 14 32 51 93 434 28 34 67 74 1008
1730-1745 21 113 25 26 34 33 81 408 18 35 57 95 946
1745-1800 22 118 22 23 18 55 102 432 28 33 45 85 983
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 67 406 54 83 118 162 328 1395 143 140 188 281 3365
1615-1715 77 436 73 81 113 163 336 1412 135 138 202 282 3448
1630-1730 80 488 76 76 125 168 343 1495 133 128 218 282 3612
1645-1745 84 489 84 77 118 154 346 1560 111 131 233 309 3696
1700-1800 91 487 95 80 106 179 363 1624 106 131 218 314 3794

Peak Hour 1700-1800

0.93 80

91 487 95 106 0.94

179

314

Oakhurst Dr/Concord Blvd 0.89 218 106 1624 363
0.93

131 Kirker Pass Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 1 0 1 2
1630-1645 0 0 0 0 0
1645-1700 0 0 2 0 2 Oakhurst Dr/Concord Blvd 1
1700-1715 0 2 0 0 2

1715-1730 0 0 4 1 5 W 1 4 E
1730-1745 0 1 0 0 1

1745-1800 1 1 1 0 3 5
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 1 2 1 4
1615-1715 0 3 2 1 6
1630-1730 0 2 6 1 9 S Kirker Pass Rd
1645-1745 0 3 6 1 10
1700-1800 1 4 5 1 11

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 1 0 0 0 0 0 0 0 0 0 0 0 1
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 2 0 0 0 0 0 2
1700-1715 0 0 0 0 0 2 0 0 0 0 0 0 2
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 1 0 0 0 0 0 2 0 0 0 0 0 3
1615-1715 0 0 0 0 0 2 2 0 0 0 0 0 4
1630-1730 0 0 0 0 0 2 2 0 0 0 0 0 4
1645-1745 0 0 0 0 0 2 2 0 0 0 0 0 4
1700-1800 0 0 0 0 0 2 0 0 0 0 0 0 2

 PEDESTRIAN COUNTS

BICYCLE COUNTS
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INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-050
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Ygnacio Valley Rd

E/W Clayton Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 145 381 24 13 161 73 23 40 11 7 37 27 942
715-730 129 338 22 18 193 73 13 47 20 3 33 30 919
730-745 175 263 25 13 159 56 19 56 22 6 41 32 867
745-800 94 199 41 10 133 74 20 78 22 3 52 38 764
800-815 90 244 30 23 106 96 15 80 31 13 52 40 820
815-830 73 239 29 19 123 92 34 86 19 11 47 36 808
830-845 74 268 36 20 129 87 25 83 25 7 46 49 849
845-900 67 185 44 14 109 58 23 66 28 15 81 44 734
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 543 1181 112 54 646 276 75 221 75 19 163 127 3492
715-815 488 1044 118 64 591 299 67 261 95 25 178 140 3370
730-830 432 945 125 65 521 318 88 300 94 33 192 146 3259
745-845 331 950 136 72 491 349 94 327 97 34 197 163 3241
800-900 304 936 139 76 467 333 97 315 103 46 226 169 3211

Peak Hour 700-800

0.83 54

543 1181 112 646 0.86

276

127

Clayton Rd 0.83 163 75 221 75
0.77

19 Ygnacio Valley Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 2 1 1 2 6
715-730 4 0 2 1 7
730-745 1 1 0 2 4
745-800 0 0 0 0 0 Clayton Rd 7
800-815 2 0 1 1 4

815-830 1 0 2 1 4 W 5 2 E
830-845 0 0 1 0 1

845-900 1 0 0 0 1 3
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 7 2 3 5 17
715-815 7 1 3 4 15
730-830 4 1 3 4 12 S Ygnacio Valley Rd
745-845 3 0 4 2 9
800-900 4 0 4 2 10

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 1 0 0 0 0 0 0 0 1
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 1 0 0 0 0 1
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 1 0 0 1
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 1 0 0 1 0 0 0 0 2
715-815 0 0 0 0 0 0 0 1 0 0 0 0 1
730-830 0 0 0 0 0 0 0 1 0 1 0 0 2
745-845 0 0 0 0 0 0 0 1 0 1 0 0 2
800-900 0 0 0 0 0 0 0 0 0 1 0 0 1

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-050
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Ygnacio Valley Rd

E/W Clayton Rd
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 47 84 39 41 116 48 102 284 56 32 124 75 1048
1615-1630 38 65 34 23 82 47 65 330 60 22 174 103 1043
1630-1645 33 72 27 31 78 52 91 287 33 20 137 103 964
1645-1700 38 81 36 25 95 40 88 292 42 17 182 110 1046
1700-1715 51 81 33 28 72 54 106 343 44 25 142 133 1112
1715-1730 55 84 38 27 81 49 92 352 46 20 178 115 1137
1730-1745 42 77 54 28 83 41 84 331 45 11 153 135 1084
1745-1800 42 69 34 23 89 40 110 334 48 14 171 122 1096
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 156 302 136 120 371 187 346 1193 191 91 617 391 4101
1615-1715 160 299 130 107 327 193 350 1252 179 84 635 449 4165
1630-1730 177 318 134 111 326 195 377 1274 165 82 639 461 4259
1645-1745 186 323 161 108 331 184 370 1318 177 73 655 493 4379
1700-1800 190 311 159 106 325 184 392 1360 183 70 644 505 4429

Peak Hour 1700-1800

0.93 106

190 311 159 325 0.98

184

505

Clayton Rd 0.97 644 183 1360 392
0.98

70 Ygnacio Valley Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 3 2 2 1 8
1615-1630 2 0 1 1 4
1630-1645 0 1 4 2 7
1645-1700 2 2 2 2 8 Clayton Rd 5
1700-1715 2 3 6 1 12

1715-1730 1 1 0 0 2 W 6 4 E
1730-1745 1 0 3 4 8

1745-1800 1 0 1 1 3 10
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 7 5 9 6 27
1615-1715 6 6 13 6 31
1630-1730 5 7 12 5 29 S Ygnacio Valley Rd
1645-1745 6 6 11 7 30
1700-1800 5 4 10 6 25

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 1 0 0 0 1
1630-1645 0 0 0 0 0 0 0 1 0 0 0 0 1
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 1 0 1
1715-1730 0 0 0 0 0 0 1 0 0 0 0 0 1
1730-1745 0 0 0 0 0 0 0 0 2 0 1 0 3
1745-1800 0 0 0 0 0 0 0 2 1 0 0 1 4
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 1 1 0 0 0 2
1615-1715 0 0 0 0 0 0 0 1 1 0 1 0 3
1630-1730 0 0 0 0 0 0 1 1 0 0 1 0 3
1645-1745 0 0 0 0 0 0 1 0 2 0 2 0 5
1700-1800 0 0 0 0 0 0 1 2 3 0 2 1 9

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-108
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S San Marco Blvd

E/W WB SR-4 Ramps
CITY: Bay Point

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 429 0 0 0 0 0 257 0 0 0 0 0 686
715-730 415 0 0 0 0 0 258 0 0 0 0 0 673
730-745 408 0 0 0 0 0 235 0 0 0 0 0 643
745-800 364 0 0 0 0 0 218 0 0 0 0 0 582
800-815 264 0 0 0 0 0 172 0 0 0 0 0 436
815-830 241 0 0 0 0 0 148 0 0 0 0 0 389
830-845 191 0 0 0 0 0 207 0 0 0 0 0 398
845-900 147 0 0 0 0 0 108 0 0 0 0 0 255
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 1616 0 0 0 0 0 968 0 0 0 0 0 2584
715-815 1451 0 0 0 0 0 883 0 0 0 0 0 2334
730-830 1277 0 0 0 0 0 773 0 0 0 0 0 2050
745-845 1060 0 0 0 0 0 745 0 0 0 0 0 1805
800-900 843 0 0 0 0 0 635 0 0 0 0 0 1478

Peak Hour 700-800

0.94 0

1616 0 0 0 #DIV/0!

0

0

WB SR-4 Ramps #DIV/0! 0 0 0 968
0.94

0 San Marco Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 0 0 0
715-730 0 0 0 0 0
730-745 0 0 0 0 0
745-800 0 0 0 0 0 WB SR-4 Ramps 0
800-815 0 0 0 0 0

815-830 0 0 0 0 0 W 0 0 E
830-845 0 0 0 0 0

845-900 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 0 0 0 0
715-815 0 0 0 0 0
730-830 0 0 0 0 0 S San Marco Blvd
745-845 0 0 0 0 0
800-900 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 0 0 0 0 0 0 0 0 0
715-815 0 0 0 0 0 0 0 0 0 0 0 0 0
730-830 0 0 0 0 0 0 0 0 0 0 0 0 0
745-845 0 0 0 0 0 0 0 0 0 0 0 0 0
800-900 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-108
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S San Marco Blvd

E/W WB SR-4 Ramps
CITY: Bay Point

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 98 0 0 0 0 0 70 0 0 0 0 0 168
1615-1630 99 0 0 0 0 0 63 0 0 0 0 0 162
1630-1645 109 0 0 0 0 0 87 0 0 0 0 0 196
1645-1700 144 0 0 0 0 0 50 0 0 0 0 0 194
1700-1715 105 0 0 0 0 0 77 0 0 0 0 0 182
1715-1730 101 0 0 0 0 0 70 0 0 0 0 0 171
1730-1745 98 0 0 0 0 0 90 0 0 0 0 0 188
1745-1800 102 0 0 0 0 0 82 0 0 0 0 0 184
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 450 0 0 0 0 0 270 0 0 0 0 0 720
1615-1715 457 0 0 0 0 0 277 0 0 0 0 0 734
1630-1730 459 0 0 0 0 0 284 0 0 0 0 0 743
1645-1745 448 0 0 0 0 0 287 0 0 0 0 0 735
1700-1800 406 0 0 0 0 0 319 0 0 0 0 0 725

Peak Hour 1630-1730

0.80 0

459 0 0 0 #DIV/0!

0

0

WB SR-4 Ramps #DIV/0! 0 0 0 284
0.82

0 San Marco Blvd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 0 0 0 0
1630-1645 0 0 0 0 0
1645-1700 0 0 0 0 0 WB SR-4 Ramps 0
1700-1715 0 0 0 0 0

1715-1730 0 0 0 0 0 W 0 0 E
1730-1745 0 0 0 0 0

1745-1800 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 0 0 0 0
1615-1715 0 0 0 0 0
1630-1730 0 0 0 0 0 S San Marco Blvd
1645-1745 0 0 0 0 0
1700-1800 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1800 0 0 0 0 0 0 0 0 0 0 0 0 0

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-121
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Bailey Rd

E/W Canal Rd/SR-4 WB On Ramp
CITY: Bay Point

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 51 92 11 11 87 65 55 125 139 0 0 0 636
715-730 63 99 21 27 85 84 57 143 170 0 0 0 749
730-745 41 139 36 20 81 87 74 149 166 0 0 0 793
745-800 28 130 53 50 64 81 97 147 114 0 0 0 764
800-815 33 140 17 55 47 83 72 156 85 0 0 0 688
815-830 29 95 13 17 43 44 72 162 78 0 0 0 553
830-845 36 110 6 6 47 49 53 129 67 0 0 0 503
845-900 33 90 11 8 55 44 48 104 83 0 0 0 476
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 183 460 121 108 317 317 283 564 589 0 0 0 2942
715-815 165 508 127 152 277 335 300 595 535 0 0 0 2994
730-830 131 504 119 142 235 295 315 614 443 0 0 0 2798
745-845 126 475 89 128 201 257 294 594 344 0 0 0 2508
800-900 131 435 47 86 192 220 245 551 313 0 0 0 2220

Peak Hour 715-815

0.93 152

165 508 127 277 0.97

335

0

Canal Rd/SR-4 WB On Ramp #DIV/0! 0 535 595 300
0.92

0 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 1 1 0 8 10
715-730 2 0 0 8 10
730-745 3 1 0 10 14
745-800 2 3 0 2 7 Canal Rd/SR-4 WB On Ramp 13
800-815 6 1 0 11 18

815-830 2 0 0 7 9 W 31 5 E
830-845 1 1 0 10 12

845-900 2 0 0 3 5 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 8 5 0 28 41
715-815 13 5 0 31 49
730-830 13 5 0 30 48 S Bailey Rd
745-845 11 5 0 30 46
800-900 11 2 0 31 44

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 2 1 0 0 0 0 0 3
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 1 0 0 0 0 0 1 0 0 0 0 2
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 1 0 0 0 0 1
830-845 0 0 0 0 0 0 1 0 0 0 0 0 1
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 1 0 0 0 2 1 1 0 0 0 0 5
715-815 0 1 0 0 0 0 0 1 0 0 0 0 2
730-830 0 1 0 0 0 0 0 2 0 0 0 0 3
745-845 0 0 0 0 0 0 1 1 0 0 0 0 2
800-900 0 0 0 0 0 0 1 1 0 0 0 0 2

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-121
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Bailey Rd

E/W Canal Rd/SR-4 WB On Ramp
CITY: Bay Point

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 35 103 13 6 43 32 111 211 60 0 0 0 614
1615-1630 41 134 16 12 47 34 124 252 45 0 0 0 705
1630-1645 34 117 12 9 42 55 138 248 75 0 0 0 730
1645-1700 54 124 11 11 52 37 144 205 68 0 0 0 706
1700-1715 27 150 19 7 37 46 170 211 55 0 0 0 722
1715-1730 36 160 19 8 22 41 170 225 53 0 0 0 734
1730-1745 26 152 27 18 52 49 151 247 55 0 0 0 777
1745-1800 37 135 23 32 36 47 194 260 58 0 0 0 822
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 164 478 52 38 184 158 517 916 248 0 0 0 2755
1615-1715 156 525 58 39 178 172 576 916 243 0 0 0 2863
1630-1730 151 551 61 35 153 179 622 889 251 0 0 0 2892
1645-1745 143 586 76 44 163 173 635 888 231 0 0 0 2939
1700-1800 126 597 88 65 147 183 685 943 221 0 0 0 3055

Peak Hour 1700-1800

0.94 65

126 597 88 147 0.83

183

0

Canal Rd/SR-4 WB On Ramp #DIV/0! 0 221 943 685
0.90

0 Bailey Rd

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 2 3 0 9 14
1615-1630 4 0 0 17 21
1630-1645 3 1 0 4 8
1645-1700 1 0 0 10 11 Canal Rd/SR-4 WB On Ramp 6
1700-1715 0 0 0 3 3

1715-1730 1 0 0 15 16 W 41 4 E
1730-1745 1 2 0 16 19

1745-1800 4 2 0 7 13 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 10 4 0 40 54
1615-1715 8 1 0 34 43
1630-1730 5 1 0 32 38 S Bailey Rd
1645-1745 3 2 0 44 49
1700-1800 6 4 0 41 51

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 1 0 0 0 0 0 0 0 0 0 0 1
1615-1630 0 0 0 0 0 0 1 0 0 0 0 0 1
1630-1645 0 0 0 0 0 0 0 2 0 0 0 0 2
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 1 1 0 0 0 0 2
1715-1730 0 0 0 0 0 0 0 2 0 0 0 0 2
1730-1745 0 0 0 0 0 0 1 3 0 0 0 0 4
1745-1800 0 0 0 0 0 0 0 1 0 0 0 0 1
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 1 0 0 0 0 1 2 0 0 0 0 4
1615-1715 0 0 0 0 0 0 2 3 0 0 0 0 5
1630-1730 0 0 0 0 0 0 1 5 0 0 0 0 6
1645-1745 0 0 0 0 0 0 2 6 0 0 0 0 8
1700-1800 0 0 0 0 0 0 2 7 0 0 0 0 9

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-148
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Market St

E/W Willow Pass Rd/Pine St
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 3 0 0 0 2 0 0 0 16 0 21
715-730 0 0 17 0 0 0 2 0 0 0 22 0 41
730-745 0 0 19 0 0 0 0 0 0 0 19 0 38
745-800 0 0 11 0 0 0 1 0 0 0 33 0 45
800-815 0 0 9 0 0 0 1 0 0 0 27 0 37
815-830 0 0 10 0 0 0 1 0 0 0 13 0 24
830-845 0 0 15 0 0 0 3 0 0 0 23 0 41
845-900 0 0 14 0 0 0 0 0 0 0 19 0 33
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 50 0 0 0 5 0 0 0 90 0 145
715-815 0 0 56 0 0 0 4 0 0 0 101 0 161
730-830 0 0 49 0 0 0 3 0 0 0 92 0 144
745-845 0 0 45 0 0 0 6 0 0 0 96 0 147
800-900 0 0 48 0 0 0 5 0 0 0 82 0 135

Peak Hour 715-815

0.74 0

0 0 56 0 #DIV/0!

0

0

Willow Pass Rd/Pine St 0.77 101 0 0 4
0.50

0 Market St

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 2 0 0 2
715-730 0 1 0 0 1
730-745 0 1 0 0 1
745-800 0 0 0 0 0 Willow Pass Rd/Pine St 0
800-815 0 4 0 0 4

815-830 0 3 0 0 3 W 0 6 E
830-845 0 1 0 0 1

845-900 0 5 0 0 5 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 4 0 0 4
715-815 0 6 0 0 6
730-830 0 8 0 0 8 S Market St
745-845 0 8 0 0 8
800-900 0 13 0 0 13

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 1 0 1 0 0 0 0 0 0 2
715-730 0 0 0 0 1 0 0 0 0 0 0 0 1
730-745 0 0 0 0 2 0 0 0 0 0 0 0 2
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 1 0 1
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 1 3 1 0 0 0 0 0 0 5
715-815 0 0 0 0 3 0 0 0 0 0 0 0 3
730-830 0 0 0 0 2 0 0 0 0 0 1 0 3
745-845 0 0 0 0 0 0 0 0 0 0 1 0 1
800-900 0 0 0 0 0 0 0 0 0 0 1 0 1

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-148
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Market St

E/W Willow Pass Rd/Pine St
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 11 0 0 0 1 0 0 0 51 0 63
1615-1630 0 0 25 0 0 0 2 0 0 0 47 0 74
1630-1645 0 0 26 0 0 0 4 0 0 0 56 0 86
1645-1700 0 0 25 0 0 0 5 0 0 0 53 0 83
1700-1715 0 0 28 0 0 0 1 0 0 0 60 0 89
1715-1730 0 0 17 0 0 0 2 0 0 0 57 0 76
1730-1745 0 0 21 0 0 0 1 0 0 0 50 0 72
1745-1800 0 0 23 0 0 0 1 0 0 0 44 0 68
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 87 0 0 0 12 0 0 0 207 0 306
1615-1715 0 0 104 0 0 0 12 0 0 0 216 0 332
1630-1730 0 0 96 0 0 0 12 0 0 0 226 0 334
1645-1745 0 0 91 0 0 0 9 0 0 0 220 0 320
1700-1800 0 0 89 0 0 0 5 0 0 0 211 0 305

Peak Hour 1630-1730

0.86 0

0 0 96 0 #DIV/0!

0

0

Willow Pass Rd/Pine St 0.94 226 0 0 12
0.60

0 Market St

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 4 0 0 4
1615-1630 0 1 0 0 1
1630-1645 0 1 0 0 1
1645-1700 0 0 0 0 0 Willow Pass Rd/Pine St 0
1700-1715 0 5 0 0 5

1715-1730 0 0 0 0 0 W 0 6 E
1730-1745 0 4 0 0 4

1745-1800 0 1 0 0 1 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 6 0 0 6
1615-1715 0 7 0 0 7
1630-1730 0 6 0 0 6 S Market St
1645-1745 0 9 0 0 9
1700-1800 0 10 0 0 10

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 1 0 0 0 0 0 0 1
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 1 0 0 0 0 0 0 1
1630-1730 0 0 0 0 0 1 0 0 0 0 0 0 1
1645-1745 0 0 0 0 0 1 0 0 0 0 0 0 1
1700-1800 0 0 0 0 0 1 0 0 0 0 0 0 1

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-248
DATE:
PERIOD: 700-900

Weekday
INTERSECTION: N/S Market St

E/W Willow Pass Rd/Pine St
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 0 0 0 0 0 0 0 0
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 0 0 0 0 0 0 0 0 0
715-815 0 0 0 0 0 0 0 0 0 0 0 0 0
730-830 0 0 0 0 0 0 0 0 0 0 0 0 0
745-845 0 0 0 0 0 0 0 0 0 0 0 0 0
800-900 0 0 0 0 0 0 0 0 0 0 0 0 0

Peak Hour 700-800

#DIV/0! 0

0 0 0 0 #DIV/0!

0

0

Willow Pass Rd/Pine St #DIV/0! 0 0 0 0
#DIV/0!

0 Market St

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
700-715 0 0 0 0 0
715-730 0 0 0 0 0
730-745 0 0 0 0 0
745-800 0 0 0 0 0 Willow Pass Rd/Pine St 0
800-815 0 0 0 0 0

815-830 0 0 0 0 0 W 0 0 E
830-845 0 0 0 0 0

845-900 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
700-800 0 0 0 0 0
715-815 0 0 0 0 0
730-830 0 0 0 0 0 S Market St
745-845 0 0 0 0 0
800-900 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-715 0 0 0 0 0 0 0 0 0 0 0 0 0
715-730 0 0 0 0 0 0 0 0 0 0 0 0 0
730-745 0 0 0 0 0 0 0 0 0 0 0 0 0
745-800 0 0 0 0 0 0 0 0 0 0 0 0 0
800-815 0 0 0 0 0 0 0 0 0 0 0 0 0
815-830 0 0 0 0 0 1 0 0 0 0 0 0 1
830-845 0 0 0 0 0 0 0 0 0 0 0 0 0
845-900 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
700-800 0 0 0 0 0 0 0 0 0 0 0 0 0
715-815 0 0 0 0 0 0 0 0 0 0 0 0 0
730-830 0 0 0 0 0 1 0 0 0 0 0 0 1
745-845 0 0 0 0 0 1 0 0 0 0 0 0 1
800-900 0 0 0 0 0 1 0 0 0 0 0 0 1

BICYCLE COUNTS

 PEDESTRIAN COUNTS

 VEHICLE COUNTS

National Data and Surveying Services

6/7/2017



INTERSECTION CAR/PED/BIKE TRAFFIC COUNT RESULTS SUMMARY

CLIENT: KIMLEY-HORN
PROJECT: 17-7510-248
DATE:
PERIOD: 1600-1800

Weekday
INTERSECTION: N/S Market St

E/W Willow Pass Rd/Pine St
CITY: Concord

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1800 0 0 0 0 0 0 0 0 0 0 0 0 0

Peak Hour 1600-1700

#DIV/0! 0

0 0 0 0 #DIV/0!

0

0

Willow Pass Rd/Pine St #DIV/0! 0 0 0 0
#DIV/0!

0 Market St

15 MIN COUNTS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG N
1600-1615 0 0 0 0 0
1615-1630 0 0 0 0 0
1630-1645 0 0 0 0 0
1645-1700 0 0 0 0 0 Willow Pass Rd/Pine St 0
1700-1715 0 0 0 0 0

1715-1730 0 0 0 0 0 W 0 0 E
1730-1745 0 0 0 0 0

1745-1800 0 0 0 0 0 0
HOUR TOTALS NORTH EAST SOUTH WEST TOTAL
PERIOD LEG LEG LEG LEG
1600-1700 0 0 0 0 0
1615-1715 0 0 0 0 0
1630-1730 0 0 0 0 0 S Market St
1645-1745 0 0 0 0 0
1700-1800 0 0 0 0 0

15 MIN COUNTS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1615 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1630 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1645 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1715-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1730-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1745-1800 0 0 0 0 0 0 0 0 0 0 0 0 0
HOUR TOTALS 1 2 3 4 5 6 7 8 9 10 11 12
PERIOD SBRT SBTH SBLT WBRT WBTH WBLT NBRT NBTH NBLT EBRT EBTH EBLT TOTAL
1600-1700 0 0 0 0 0 0 0 0 0 0 0 0 0
1615-1715 0 0 0 0 0 0 0 0 0 0 0 0 0
1630-1730 0 0 0 0 0 0 0 0 0 0 0 0 0
1645-1745 0 0 0 0 0 0 0 0 0 0 0 0 0
1700-1800 0 0 0 0 0 0 0 0 0 0 0 0 0

 PEDESTRIAN COUNTS

BICYCLE COUNTS

National Data and Surveying Services

6/7/2017

 VEHICLE COUNTS



Traffic Impact Study – Draft Final Report

Transportation Impact Study │ Pittsburg Faria Annexation
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Existing Traffic Conditions



HCM 2010 TWSC Existing
1: Willow Pass Rd & Avila Rd Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 16 616 1 3 1189
Future Vol, veh/h 0 16 616 1 3 1189
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 17 655 1 3 1265

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1295 328 0 0 656 0
          Stage 1 656 - - - - -
          Stage 2 639 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 154 668 - - 927 -
          Stage 1 478 - - - - -
          Stage 2 488 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 152 668 - - 927 -
Mov Cap-2 Maneuver 152 - - - - -
          Stage 1 478 - - - - -
          Stage 2 483 - - - - -

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 668 927 -
HCM Lane V/C Ratio - - 0.025 0.003 -
HCM Control Delay (s) - - 10.5 8.9 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 2010 AWSC Existing
2: Willow Pass Rd & EB SR-4 Off-Ramp/EB SR-4 On-Ramp Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 2

Intersection
Intersection Delay, s/veh 117.5
Intersection LOS F

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Lane Configurations
Traffic Vol, veh/h 0 183 2 226 0 0 0 0 0 0 295 337
Future Vol, veh/h 0 183 2 226 0 0 0 0 0 0 295 337
Peak Hour Factor 0.92 0.91 0.91 0.91 0.92 0.91 0.91 0.91 0.92 0.91 0.91 0.91
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 201 2 248 0 0 0 0 0 0 324 370
Number of Lanes 0 0 1 1 0 0 0 0 0 0 2 1

Approach EB NB
Opposing Approach SB
Opposing Lanes 0 2
Conflicting Approach Left SB EB
Conflicting Lanes Left 2 2
Conflicting Approach Right NB
Conflicting Lanes Right 3 0
HCM Control Delay 23.8 18.8
HCM LOS C C

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 SBLn1 SBLn2
Vol Left, % 0% 0% 0% 99% 0% 9% 0%
Vol Thru, % 100% 100% 0% 1% 0% 91% 100%
Vol Right, % 0% 0% 100% 0% 100% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 148 148 337 185 226 354 644
LT Vol 0 0 0 183 0 32 0
Through Vol 148 148 0 2 0 322 644
RT Vol 0 0 337 0 226 0 0
Lane Flow Rate 162 162 370 203 248 389 708
Geometry Grp 8 8 8 8 8 8 8
Degree of Util (X) 0.384 0.384 0.627 0.536 0.573 0.896 1.622
Departure Headway (Hd) 9.209 9.209 6.697 10.303 9.078 8.296 8.249
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 394 394 544 352 400 436 446
Service Time 6.909 6.909 4.397 8.003 6.778 6.045 5.999
HCM Lane V/C Ratio 0.411 0.411 0.68 0.577 0.62 0.892 1.587
HCM Control Delay 17.5 17.5 20 24.3 23.3 50.2 311.1
HCM Lane LOS C C C C C F F
HCM 95th-tile Q 1.8 1.8 4.3 3 3.5 9.6 40.3



HCM 2010 AWSC Existing
2: Willow Pass Rd & EB SR-4 Off-Ramp/EB SR-4 On-Ramp Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 3

Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 32 966 0
Future Vol, veh/h 0 32 966 0
Peak Hour Factor 0.92 0.91 0.91 0.91
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 35 1062 0
Number of Lanes 0 0 2 0

Approach SB
Opposing Approach NB
Opposing Lanes 3
Conflicting Approach Left
Conflicting Lanes Left 0
Conflicting Approach Right EB
Conflicting Lanes Right 2
HCM Control Delay 218.6
HCM LOS F



HCM 2010 AWSC Existing
3: Willow Pass Rd & WB SR-4 On-Ramp/WB SR-4 Off-Ramp Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 4

Intersection
Intersection Delay, s/veh143.6
Intersection LOS F

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 0 0 721 108 108 0 230 248 0 0 0 277 833
Future Vol, veh/h 0 0 0 0 0 721 108 108 0 230 248 0 0 0 277 833
Peak Hour Factor 0.92 0.98 0.98 0.98 0.92 0.98 0.98 0.98 0.92 0.98 0.98 0.98 0.92 0.98 0.98 0.98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 0 0 0 736 110 110 0 235 253 0 0 0 283 850
Number of Lanes 0 0 0 0 0 1 1 1 0 0 2 0 0 0 2 1

Approach WB NB SB
Opposing Approach SB NB
Opposing Lanes 0 3 2
Conflicting Approach Left NB WB
Conflicting Lanes Left 2 0 3
Conflicting Approach Right SB WB
Conflicting Lanes Right 3 3 0
HCM Control Delay 69.2 51.5 246
HCM LOS F F F

Lane NBLn1 NBLn2WBLn1WBLn2WBLn3 SBLn1 SBLn2 SBLn3
Vol Left, % 74% 0% 100% 74% 0% 0% 0% 0%
Vol Thru, % 26% 100% 0% 26% 0% 100% 100% 0%
Vol Right, % 0% 0% 0% 0% 100% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 313 165 411 418 108 139 139 833
LT Vol 230 0 411 310 0 0 0 0
Through Vol 83 165 0 108 0 139 139 0
RT Vol 0 0 0 0 108 0 0 833
Lane Flow Rate 319 169 419 427 110 141 141 850
Geometry Grp 8 8 7 7 7 8 8 8
Degree of Util (X) 0.915 0.467 0.993 1.007 0.224 0.374 0.374 1.656
Departure Headway (Hd) 11.511 11.128 9.328 9.194 8.086 9.528 9.528 7.012
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 319 326 394 397 446 379 379 527
Service Time 9.211 8.828 7.028 6.894 5.786 7.268 7.268 4.751
HCM Lane V/C Ratio 1 0.518 1.063 1.076 0.247 0.372 0.372 1.613
HCM Control Delay 66.5 23.2 75 78 13.1 17.9 17.9 321.8
HCM Lane LOS F C F F B C C F
HCM 95th-tile Q 8.8 2.4 11.8 12.3 0.8 1.7 1.7 48.4



HCM 2010 AWSC Existing
4: San Marcos Blvd & Rio Verde Cir Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 5

Intersection
Intersection Delay, s/veh11.9
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 163 21 2 0 2 35 41 0 4 16 0 0 12 8 286
Future Vol, veh/h 0 163 21 2 0 2 35 41 0 4 16 0 0 12 8 286
Peak Hour Factor 0.92 0.65 0.65 0.65 0.92 0.65 0.65 0.65 0.92 0.65 0.65 0.65 0.92 0.65 0.65 0.65
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 251 32 3 0 3 54 63 0 6 25 0 0 18 12 440
Number of Lanes 0 0 1 0 0 0 1 0 0 1 1 0 0 1 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 2 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 3 1 1
HCM Control Delay 15.4 10 10.1 10.4
HCM LOS C A B B

Lane NBLn1 NBLn2 EBLn1WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 88% 3% 100% 0% 0%
Vol Thru, % 0% 100% 11% 45% 0% 5% 0%
Vol Right, % 0% 0% 1% 53% 0% 95% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 4 16 186 78 12 148 146
LT Vol 4 0 163 2 12 0 0
Through Vol 0 16 21 35 0 8 0
RT Vol 0 0 2 41 0 140 146
Lane Flow Rate 6 25 286 120 18 228 224
Geometry Grp 8 8 7 7 7 7 7
Degree of Util (X) 0.013 0.048 0.505 0.195 0.033 0.332 0.325
Departure Headway (Hd) 7.479 6.967 6.355 5.859 6.427 5.248 5.21
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 478 513 567 612 560 688 693
Service Time 5.235 4.723 4.091 3.602 4.127 2.948 2.91
HCM Lane V/C Ratio 0.013 0.049 0.504 0.196 0.032 0.331 0.323
HCM Control Delay 10.3 10.1 15.4 10 9.3 10.5 10.4
HCM Lane LOS B B C A A B B
HCM 95th-tile Q 0 0.2 2.8 0.7 0.1 1.5 1.4



HCM 2010 Signalized Intersection Summary Existing
5: San Marcos Blvd & Santa Teresa Dr Timing Plan: AM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 378 4 4 6 2 34 2 215 3 8 296 140
Future Volume (veh/h) 378 4 4 6 2 34 2 215 3 8 296 140
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1800 1765 1800 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 525 6 6 8 3 47 3 299 4 11 411 194
Adj No. of Lanes 1 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 561 270 270 13 5 76 7 928 12 11 614 286
Arrive On Green 0.33 0.33 0.33 0.06 0.06 0.06 0.00 0.27 0.27 0.01 0.28 0.28
Sat Flow, veh/h 1681 810 810 211 79 1240 1681 3387 45 1681 2219 1035
Grp Volume(v), veh/h 525 0 12 58 0 0 3 148 155 11 309 296
Grp Sat Flow(s),veh/h/ln1681 0 1621 1530 0 0 1681 1676 1755 1681 1676 1578
Q Serve(g_s), s 20.6 0.0 0.3 2.5 0.0 0.0 0.1 4.8 4.8 0.4 11.2 11.4
Cycle Q Clear(g_c), s 20.6 0.0 0.3 2.5 0.0 0.0 0.1 4.8 4.8 0.4 11.2 11.4
Prop In Lane 1.00 0.50 0.14 0.81 1.00 0.03 1.00 0.66
Lane Grp Cap(c), veh/h 561 0 541 94 0 0 7 459 481 11 464 436
V/C Ratio(X) 0.94 0.00 0.02 0.62 0.00 0.00 0.44 0.32 0.32 0.97 0.67 0.68
Avail Cap(c_a), veh/h 739 0 713 561 0 0 246 861 901 246 861 810
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh22.0 0.0 15.2 31.2 0.0 0.0 33.9 19.7 19.7 33.9 21.9 22.0
Incr Delay (d2), s/veh 14.5 0.0 0.0 2.4 0.0 0.0 15.7 0.4 0.4 68.0 1.7 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.7 0.0 0.2 1.1 0.0 0.0 0.1 2.3 2.4 0.4 5.4 5.2
LnGrp Delay(d),s/veh 36.5 0.0 15.3 33.6 0.0 0.0 49.6 20.1 20.1 101.8 23.5 23.8
LnGrp LOS D B C D C C F C C
Approach Vol, veh/h 537 58 306 616
Approach Delay, s/veh 36.1 33.6 20.4 25.1
Approach LOS D C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.0 25.1 28.4 4.8 25.3 9.8
Change Period (Y+Rc), s 4.5 6.4 5.6 4.5 6.4 5.6
Max Green Setting (Gmax), s10.0 35.0 30.0 10.0 35.0 25.0
Max Q Clear Time (g_c+I1), s2.4 6.8 22.6 2.1 13.4 4.5
Green Ext Time (p_c), s 0.0 5.7 0.1 0.0 5.3 0.1

Intersection Summary
HCM 2010 Ctrl Delay 28.3
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 229 54 39 274 130 710 42 490 177 269 198 20
Future Volume (veh/h) 229 54 39 274 130 710 42 490 177 269 198 20
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 266 63 45 319 151 0 49 570 206 313 230 23
Adj No. of Lanes 1 2 0 1 2 1 1 2 0 2 2 0
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 304 174 114 353 398 178 96 679 245 417 1083 107
Arrive On Green 0.18 0.09 0.09 0.21 0.12 0.00 0.06 0.28 0.28 0.13 0.35 0.35
Sat Flow, veh/h 1681 1947 1270 1681 3353 1500 1681 2415 871 3261 3081 305
Grp Volume(v), veh/h 266 53 55 319 151 0 49 395 381 313 124 129
Grp Sat Flow(s),veh/h/ln1681 1676 1541 1681 1676 1500 1681 1676 1609 1630 1676 1710
Q Serve(g_s), s 12.7 2.5 2.8 15.2 3.4 0.0 2.3 18.3 18.3 7.6 4.3 4.3
Cycle Q Clear(g_c), s 12.7 2.5 2.8 15.2 3.4 0.0 2.3 18.3 18.3 7.6 4.3 4.3
Prop In Lane 1.00 0.82 1.00 1.00 1.00 0.54 1.00 0.18
Lane Grp Cap(c), veh/h 304 150 138 353 398 178 96 471 452 417 589 601
V/C Ratio(X) 0.88 0.36 0.40 0.90 0.38 0.00 0.51 0.84 0.84 0.75 0.21 0.21
Avail Cap(c_a), veh/h 367 937 861 367 1874 838 490 550 528 951 589 601
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh32.8 35.2 35.4 31.7 33.5 0.0 37.7 27.8 27.9 34.6 18.7 18.7
Incr Delay (d2), s/veh 17.8 2.4 3.1 24.2 1.0 0.0 4.1 9.8 10.4 2.8 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln7.4 1.2 1.3 9.5 1.6 0.0 1.2 9.7 9.5 3.6 2.0 2.1
LnGrp Delay(d),s/veh 50.7 37.7 38.5 55.9 34.5 0.0 41.8 37.7 38.3 37.4 18.9 18.9
LnGrp LOS D D D E C D D D D B B
Approach Vol, veh/h 374 470 825 566
Approach Delay, s/veh 47.0 49.0 38.2 29.1
Approach LOS D D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s22.8 14.4 10.2 34.9 20.4 16.8 16.0 29.1
Change Period (Y+Rc), s 5.5 7.0 5.5 6.0 5.5 7.0 5.5 6.0
Max Green Setting (Gmax), s18.0 46.0 24.0 27.0 18.0 46.0 24.0 27.0
Max Q Clear Time (g_c+I1), s17.2 4.8 4.3 6.3 14.7 5.4 9.6 20.3
Green Ext Time (p_c), s 0.1 2.6 0.1 6.2 0.2 2.6 0.9 2.6

Intersection Summary
HCM 2010 Ctrl Delay 39.7
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 278 0 226 0 0 0 0 1303 126 0 261 273
Future Volume (veh/h) 278 0 226 0 0 0 0 1303 126 0 261 273
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 0 1765 0 1765 1800 0 1765 1765
Adj Flow Rate, veh/h 305 0 248 0 1432 138 0 287 0
Adj No. of Lanes 2 0 1 0 3 0 0 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 0 2 0 2 2 0 2 2
Cap, veh/h 803 0 369 0 2244 216 0 1683 753
Arrive On Green 0.25 0.00 0.25 0.00 0.50 0.50 0.00 0.50 0.00
Sat Flow, veh/h 3261 0 1500 0 4628 431 0 3441 1500
Grp Volume(v), veh/h 305 0 248 0 1029 541 0 287 0
Grp Sat Flow(s),veh/h/ln1630 0 1500 0 1606 1688 0 1676 1500
Q Serve(g_s), s 3.2 0.0 6.2 0.0 9.8 9.8 0.0 1.9 0.0
Cycle Q Clear(g_c), s 3.2 0.0 6.2 0.0 9.8 9.8 0.0 1.9 0.0
Prop In Lane 1.00 1.00 0.00 0.26 0.00 1.00
Lane Grp Cap(c), veh/h 803 0 369 0 1613 848 0 1683 753
V/C Ratio(X) 0.38 0.00 0.67 0.00 0.64 0.64 0.00 0.17 0.00
Avail Cap(c_a), veh/h 4300 0 1978 0 1925 1012 0 2010 899
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh13.1 0.0 14.2 0.0 7.6 7.6 0.0 5.7 0.0
Incr Delay (d2), s/veh 0.3 0.0 2.1 0.0 0.5 1.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.5 0.0 2.8 0.0 4.4 4.7 0.0 0.9 0.0
LnGrp Delay(d),s/veh 13.4 0.0 16.3 0.0 8.1 8.6 0.0 5.7 0.0
LnGrp LOS B B A A A
Approach Vol, veh/h 553 1570 287
Approach Delay, s/veh 14.7 8.3 5.7
Approach LOS B A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 26.9 14.8 26.9
Change Period (Y+Rc), s 6.0 4.5 6.0
Max Green Setting (Gmax), s 25.0 55.0 25.0
Max Q Clear Time (g_c+I1), s 11.8 8.2 3.9
Green Ext Time (p_c), s 9.1 2.1 12.7

Intersection Summary
HCM 2010 Ctrl Delay 9.5
HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 0 308 15 20 16 345 333 0 0 1698 157
Future Volume (vph) 24 0 308 15 20 16 345 333 0 0 1698 157
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 0.86
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 1500 1728 1500 1676 4818 5983
Flt Permitted 0.73 1.00 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 2507 1500 1728 1500 1676 4818 5983
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 26 0 331 16 22 17 371 358 0 0 1826 169
RTOR Reduction (vph) 0 0 299 0 0 16 0 0 0 0 10 0
Lane Group Flow (vph) 26 0 32 0 38 1 371 358 0 0 1985 0
Confl. Bikes (#/hr) 1
Turn Type Perm Perm Split NA Perm Prot NA NA
Protected Phases 3 3 5 2 6
Permitted Phases 4 4 3
Actuated Green, G (s) 7.6 7.6 4.0 4.0 20.2 54.7 30.5
Effective Green, g (s) 7.6 7.6 4.0 4.0 20.2 54.7 30.5
Actuated g/C Ratio 0.10 0.10 0.05 0.05 0.25 0.69 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 240 143 87 75 426 3323 2301
v/s Ratio Prot c0.02 c0.22 0.07 c0.33
v/s Ratio Perm 0.01 c0.02 0.00
v/c Ratio 0.11 0.22 0.44 0.01 0.87 0.11 0.86
Uniform Delay, d1 32.8 33.1 36.6 35.8 28.3 4.1 22.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.6 1.3 0.0 16.9 0.0 3.6
Delay (s) 32.9 33.7 37.8 35.8 45.2 4.1 26.1
Level of Service C C D D D A C
Approach Delay (s) 33.6 37.2 25.0 26.1
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 26.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 79.3 Sum of lost time (s) 17.0
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 201 179 1185 413 241 601
Future Volume (veh/h) 201 179 1185 413 241 601
Number 7 4 8 18 1 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 218 195 1288 449 262 0
Adj No. of Lanes 2 2 2 1 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 348 2078 1431 934 678 312
Arrive On Green 0.11 0.62 0.43 0.43 0.21 0.00
Sat Flow, veh/h 3261 3441 3441 1458 3261 1500
Grp Volume(v), veh/h 218 195 1288 449 262 0
Grp Sat Flow(s),veh/h/ln1630 1676 1676 1458 1630 1500
Q Serve(g_s), s 3.0 1.1 16.6 7.5 3.2 0.0
Cycle Q Clear(g_c), s 3.0 1.1 16.6 7.5 3.2 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 348 2078 1431 934 678 312
V/C Ratio(X) 0.63 0.09 0.90 0.48 0.39 0.00
Avail Cap(c_a), veh/h 702 2455 1444 940 1264 581
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh19.9 3.6 12.4 4.5 15.8 0.0
Incr Delay (d2), s/veh 1.8 0.0 8.0 0.4 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.4 0.5 9.1 4.8 1.5 0.0
LnGrp Delay(d),s/veh 21.7 3.6 20.4 4.9 16.2 0.0
LnGrp LOS C A C A B
Approach Vol, veh/h 413 1737 262
Approach Delay, s/veh 13.1 16.4 16.2
Approach LOS B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 32.8 13.7 9.0 23.8
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 34.0 18.0 10.0 20.0
Max Q Clear Time (g_c+I1), s 3.1 5.2 5.0 18.6
Green Ext Time (p_c), s 16.2 0.7 0.3 1.2

Intersection Summary
HCM 2010 Ctrl Delay 15.8
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 219 160 251 947 5 298 15 177 9 17 9
Future Volume (veh/h) 5 219 160 251 947 5 298 15 177 9 17 9
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.97 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 5 233 170 267 1007 5 317 16 188 10 18 10
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 11 439 305 314 1418 7 358 529 447 21 105 58
Arrive On Green 0.01 0.23 0.23 0.19 0.41 0.41 0.21 0.30 0.30 0.01 0.10 0.10
Sat Flow, veh/h 1681 1874 1305 1681 3421 17 1681 1765 1490 1681 1058 588
Grp Volume(v), veh/h 5 207 196 267 494 518 317 16 188 10 0 28
Grp Sat Flow(s),veh/h/ln1681 1676 1502 1681 1676 1761 1681 1765 1490 1681 0 1646
Q Serve(g_s), s 0.2 8.6 9.1 12.2 19.4 19.4 14.6 0.5 8.0 0.5 0.0 1.2
Cycle Q Clear(g_c), s 0.2 8.6 9.1 12.2 19.4 19.4 14.6 0.5 8.0 0.5 0.0 1.2
Prop In Lane 1.00 0.87 1.00 0.01 1.00 1.00 1.00 0.36
Lane Grp Cap(c), veh/h 11 392 352 314 695 730 358 529 447 21 0 163
V/C Ratio(X) 0.45 0.53 0.56 0.85 0.71 0.71 0.88 0.03 0.42 0.48 0.00 0.17
Avail Cap(c_a), veh/h 370 611 548 676 927 974 450 643 543 697 0 848
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh39.4 26.6 26.8 31.3 19.3 19.3 30.4 19.7 22.3 39.0 0.0 32.8
Incr Delay (d2), s/veh 26.3 0.6 0.7 6.4 1.1 1.0 15.8 0.0 0.3 15.9 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 4.0 3.8 6.2 9.1 9.6 8.3 0.3 3.3 0.3 0.0 0.6
LnGrp Delay(d),s/veh 65.7 27.2 27.6 37.6 20.4 20.4 46.2 19.7 22.6 54.9 0.0 33.1
LnGrp LOS E C C D C C D B C D C
Approach Vol, veh/h 408 1279 521 38
Approach Delay, s/veh 27.9 24.0 36.9 38.8
Approach LOS C C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s6.1 29.4 20.0 24.1 22.1 13.4 5.6 38.5
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s33.0 29.0 32.0 29.0 21.3 41.0 17.5 44.0
Max Q Clear Time (g_c+I1), s2.5 10.0 14.2 11.1 16.6 3.2 2.2 21.4
Green Ext Time (p_c), s 0.0 0.5 0.7 6.3 0.4 0.5 0.0 6.8

Intersection Summary
HCM 2010 Ctrl Delay 27.9
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 267 46 18 821 4 61 11 102 38 24 31
Future Volume (veh/h) 4 267 46 18 821 4 61 11 102 38 24 31
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 1.00 0.97 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 4 272 47 18 838 4 62 11 104 39 24 32
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 4 518 89 19 638 3 103 18 173 101 62 83
Arrive On Green 0.00 0.35 0.35 0.01 0.36 0.36 0.19 0.19 0.19 0.15 0.15 0.15
Sat Flow, veh/h 1681 1458 252 1681 1755 8 541 96 908 663 408 544
Grp Volume(v), veh/h 4 0 319 18 0 842 177 0 0 95 0 0
Grp Sat Flow(s),veh/h/ln1681 0 1711 1681 0 1763 1546 0 0 1616 0 0
Q Serve(g_s), s 0.1 0.0 8.1 0.6 0.0 20.0 5.8 0.0 0.0 2.9 0.0 0.0
Cycle Q Clear(g_c), s 0.1 0.0 8.1 0.6 0.0 20.0 5.8 0.0 0.0 2.9 0.0 0.0
Prop In Lane 1.00 0.15 1.00 0.00 0.35 0.59 0.41 0.34
Lane Grp Cap(c), veh/h 4 0 607 19 0 642 295 0 0 245 0 0
V/C Ratio(X) 1.04 0.00 0.53 0.94 0.00 1.31 0.60 0.00 0.00 0.39 0.00 0.00
Avail Cap(c_a), veh/h 336 0 622 336 0 642 450 0 0 470 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh27.4 0.0 14.1 27.1 0.0 17.5 20.3 0.0 0.0 21.0 0.0 0.0
Incr Delay (d2), s/veh 226.0 0.0 0.8 81.2 0.0 151.5 2.0 0.0 0.0 1.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 0.0 3.9 0.7 0.0 36.6 2.6 0.0 0.0 1.4 0.0 0.0
LnGrp Delay(d),s/veh 254.0 0.0 14.8 108.3 0.0 169.0 22.3 0.0 0.0 22.0 0.0 0.0
LnGrp LOS F B F F C C
Approach Vol, veh/h 323 860 177 95
Approach Delay, s/veh 17.8 167.8 22.3 22.0
Approach LOS B F C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 14.5 4.6 23.5 12.3 4.1 24.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 11.0 20.0 16.0 11.0 20.0
Max Q Clear Time (g_c+I1), s 7.8 2.6 10.1 4.9 2.1 22.0
Green Ext Time (p_c), s 0.6 0.0 5.3 0.3 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 107.2
HCM 2010 LOS F



HCM 2010 TWSC Existing
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Intersection
Int Delay, s/veh 5.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 129 1 41 0 0 0 0 61 14 5 102 0
Future Vol, veh/h 129 1 41 0 0 0 0 61 14 5 102 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 0 - - -
Veh in Median Storage, # - 0 - - - - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 81 81 81 81 81 81 81 81 81 81 81 81
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 159 1 51 0 0 0 0 75 17 6 126 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 213 213 126 - 0 0 75 0 0
          Stage 1 138 138 - - - - - - -
          Stage 2 75 75 - - - - - - -
Critical Hdwy 6.42 6.52 6.22 - - - 4.12 - -
Critical Hdwy Stg 1 5.42 5.52 - - - - - - -
Critical Hdwy Stg 2 5.42 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 - - - 2.218 - -
Pot Cap-1 Maneuver 775 684 924 0 - - 1524 - 0
          Stage 1 889 782 - 0 - - - - 0
          Stage 2 948 833 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 772 0 924 - - - 1524 - -
Mov Cap-2 Maneuver 772 0 - - - - - - -
          Stage 1 885 0 - - - - - - -
          Stage 2 948 0 - - - - - - -

Approach EB NB SB
HCM Control Delay, s 11.1 0 0.3
HCM LOS B

Minor Lane/Major Mvmt NBT NBR EBLn1 SBL SBT
Capacity (veh/h) - - 804 1524 -
HCM Lane V/C Ratio - - 0.263 0.004 -
HCM Control Delay (s) - - 11.1 7.4 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 1.1 0 -



HCM Unsignalized Intersection Capacity Analysis Existing
13: Range Rd & WB Parkside Dr Timing Plan: AM Peak
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 20 170 107 337
Future Volume (Veh/h) 0 0 20 170 107 337
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89
Hourly flow rate (vph) 0 0 22 191 120 379
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 355 120 120
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 355 120 120
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 99
cM capacity (veh/h) 633 931 1468

Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 22 191 120 379
Volume Left 22 0 0 0
Volume Right 0 0 0 379
cSH 1468 1700 1700 1700
Volume to Capacity 0.01 0.11 0.07 0.22
Queue Length 95th (ft) 1 0 0 0
Control Delay (s) 7.5 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.8 0.0
Approach LOS

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 32.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 152 149 65 294 66 140 136 54 136 159 81
Future Volume (veh/h) 10 152 149 65 294 66 140 136 54 136 159 81
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.96 1.00 0.95 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 12 177 0 76 342 77 163 158 63 158 185 94
Adj No. of Lanes 1 1 1 1 1 0 1 1 1 1 1 1
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 52 456 388 158 435 98 222 433 349 216 415 334
Arrive On Green 0.03 0.26 0.00 0.09 0.31 0.30 0.13 0.25 0.25 0.13 0.24 0.24
Sat Flow, veh/h 1681 1765 1500 1681 1383 311 1648 1731 1398 1648 1731 1394
Grp Volume(v), veh/h 12 177 0 76 0 419 163 158 63 158 185 94
Grp Sat Flow(s),veh/h/ln1681 1765 1500 1681 0 1695 1648 1731 1398 1648 1731 1394
Q Serve(g_s), s 0.4 5.0 0.0 2.6 0.0 13.5 5.7 4.5 2.1 5.5 5.5 3.3
Cycle Q Clear(g_c), s 0.4 5.0 0.0 2.6 0.0 13.5 5.7 4.5 2.1 5.5 5.5 3.3
Prop In Lane 1.00 1.00 1.00 0.18 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 52 456 388 158 0 533 222 433 349 216 415 334
V/C Ratio(X) 0.23 0.39 0.00 0.48 0.00 0.79 0.74 0.37 0.18 0.73 0.45 0.28
Avail Cap(c_a), veh/h 437 735 625 437 0 695 429 894 722 429 894 721
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh28.4 18.3 0.0 25.8 0.0 18.8 24.9 18.6 17.7 25.1 19.4 18.6
Incr Delay (d2), s/veh 2.2 0.5 0.0 2.3 0.0 4.5 4.7 0.5 0.2 4.7 0.8 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 2.5 0.0 1.3 0.0 7.0 2.9 2.2 0.8 2.8 2.7 1.3
LnGrp Delay(d),s/veh 30.6 18.9 0.0 28.1 0.0 23.3 29.6 19.1 17.9 29.8 20.2 19.0
LnGrp LOS C B C C C B B C C B
Approach Vol, veh/h 189 495 384 437
Approach Delay, s/veh 19.6 24.0 23.4 23.4
Approach LOS B C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.1 18.8 5.9 23.3 11.9 19.0 9.6 19.5
Change Period (Y+Rc), s 4.6 * 5 4.6 * 5 4.6 5.0 4.6 5.0
Max Green Setting (Gmax), s15.0 * 30 15.0 * 24 15.0 30.0 15.0 24.0
Max Q Clear Time (g_c+I1), s7.7 7.5 2.4 15.5 7.5 6.5 4.6 7.0
Green Ext Time (p_c), s 0.3 2.0 0.0 1.7 0.3 2.0 0.1 2.3

Intersection Summary
HCM 2010 Ctrl Delay 23.1
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 400 31 40 1053 3 120 0 85 0 0 0
Future Volume (veh/h) 4 400 31 40 1053 3 120 0 85 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 5 465 36 47 1224 3 140 0 99
Adj No. of Lanes 1 2 1 1 2 0 1 1 1
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2
Cap, veh/h 16 1380 599 117 1619 4 255 268 228
Arrive On Green 0.01 0.41 0.41 0.07 0.47 0.47 0.15 0.00 0.15
Sat Flow, veh/h 1681 3353 1455 1681 3431 8 1681 1765 1500
Grp Volume(v), veh/h 5 465 36 47 598 629 140 0 99
Grp Sat Flow(s),veh/h/ln1681 1676 1455 1681 1676 1763 1681 1765 1500
Q Serve(g_s), s 0.1 4.1 0.7 1.2 12.8 12.8 3.4 0.0 2.6
Cycle Q Clear(g_c), s 0.1 4.1 0.7 1.2 12.8 12.8 3.4 0.0 2.6
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 16 1380 599 117 791 832 255 268 228
V/C Ratio(X) 0.32 0.34 0.06 0.40 0.76 0.76 0.55 0.00 0.44
Avail Cap(c_a), veh/h 578 2000 868 578 1000 1052 578 607 516
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh21.5 8.8 7.7 19.4 9.5 9.5 17.1 0.0 16.8
Incr Delay (d2), s/veh 10.9 0.1 0.0 2.2 1.8 1.7 1.8 0.0 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 1.9 0.3 0.6 6.2 6.5 1.7 0.0 1.2
LnGrp Delay(d),s/veh 32.4 8.8 7.8 21.6 11.3 11.2 19.0 0.0 18.1
LnGrp LOS C A A C B B B B
Approach Vol, veh/h 506 1274 239
Approach Delay, s/veh 9.0 11.6 18.6
Approach LOS A B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s8.0 23.9 5.4 26.6 11.6
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0
Max Green Setting (Gmax), s15.0 26.0 15.0 26.0 15.0
Max Q Clear Time (g_c+I1), s3.2 6.1 2.1 14.8 5.4
Green Ext Time (p_c), s 0.0 6.9 0.0 5.3 0.5

Intersection Summary
HCM 2010 Ctrl Delay 11.8
HCM 2010 LOS B
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 442 44 13 930 166 48
Future Volume (veh/h) 442 44 13 930 166 48
Number 2 12 1 6 3 18
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.96 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1800 1765 1765 1765 1765
Adj Flow Rate, veh/h 475 47 14 1000 178 52
Adj No. of Lanes 2 0 1 2 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1304 128 42 1918 267 238
Arrive On Green 0.42 0.42 0.03 0.57 0.16 0.16
Sat Flow, veh/h 3160 303 1681 3441 1681 1500
Grp Volume(v), veh/h 258 264 14 1000 178 52
Grp Sat Flow(s),veh/h/ln1676 1697 1681 1676 1681 1500
Q Serve(g_s), s 4.3 4.3 0.3 7.4 4.1 1.2
Cycle Q Clear(g_c), s 4.3 4.3 0.3 7.4 4.1 1.2
Prop In Lane 0.18 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 712 721 42 1918 267 238
V/C Ratio(X) 0.36 0.37 0.33 0.52 0.67 0.22
Avail Cap(c_a), veh/h 1026 1039 576 3611 658 587
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.0 8.0 19.6 5.3 16.2 15.0
Incr Delay (d2), s/veh 0.3 0.3 4.5 0.2 2.9 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.0 2.0 0.2 3.4 2.1 0.5
LnGrp Delay(d),s/veh 8.3 8.3 24.1 5.6 19.0 15.4
LnGrp LOS A A C A B B
Approach Vol, veh/h 522 1014 230
Approach Delay, s/veh 8.3 5.8 18.2
Approach LOS A A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s6.0 23.3 29.4 11.5
Change Period (Y+Rc), s 5.0 6.0 6.0 5.0
Max Green Setting (Gmax), s14.0 25.0 44.0 16.0
Max Q Clear Time (g_c+I1), s2.3 6.3 9.4 6.1
Green Ext Time (p_c), s 0.0 10.1 13.7 0.5

Intersection Summary
HCM 2010 Ctrl Delay 8.2
HCM 2010 LOS A
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 436 54 48 796 147 100
Future Volume (vph) 436 54 48 796 147 100
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.4 4.4 4.4
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 0.99 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.95
Flt Protected 1.00 0.95 1.00 0.97
Satd. Flow (prot) 3276 1676 3353 1611
Flt Permitted 1.00 0.95 1.00 0.97
Satd. Flow (perm) 3276 1676 3353 1611
Peak-hour factor, PHF 0.87 0.87 0.87 0.87 0.87 0.87
Adj. Flow (vph) 501 62 55 915 169 115
RTOR Reduction (vph) 8 0 0 0 22 0
Lane Group Flow (vph) 555 0 55 915 262 0
Confl. Peds. (#/hr) 14 14 1 1
Confl. Bikes (#/hr) 2
Turn Type NA Prot NA Prot
Protected Phases 2 1 3 6 4
Permitted Phases
Actuated Green, G (s) 22.1 6.5 61.4 21.5
Effective Green, g (s) 23.1 7.1 62.0 22.1
Actuated g/C Ratio 0.25 0.08 0.67 0.24
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 2.0 3.0 3.0
Lane Grp Cap (vph) 814 128 2237 383
v/s Ratio Prot c0.17 0.03 c0.27 c0.16
v/s Ratio Perm
v/c Ratio 0.68 0.43 0.41 0.68
Uniform Delay, d1 31.6 41.0 7.1 32.2
Progression Factor 1.00 1.44 0.09 1.00
Incremental Delay, d2 1.9 2.0 0.1 5.0
Delay (s) 33.5 61.2 0.7 37.2
Level of Service C E A D
Approach Delay (s) 33.5 4.1 37.2
Approach LOS C A D

Intersection Summary
HCM 2000 Control Delay 18.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 92.9 Sum of lost time (s) 17.2
Intersection Capacity Utilization 46.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 218 136 355 264 863 671 51 187 23 161 440 135
Future Volume (veh/h) 218 136 355 264 863 671 51 187 23 161 440 135
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1731 1731 1800 1731 1731 1731
Adj Flow Rate, veh/h 242 151 394 293 959 746 57 208 26 179 489 150
Adj No. of Lanes 1 2 0 1 2 1 1 2 0 2 1 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 220 480 418 333 1186 509 85 815 101 256 529 444
Arrive On Green 0.13 0.29 0.27 0.20 0.35 0.35 0.05 0.28 0.27 0.08 0.31 0.31
Sat Flow, veh/h 1681 1676 1459 1681 3353 1437 1648 2942 363 3198 1731 1454
Grp Volume(v), veh/h 242 151 394 293 959 746 57 115 119 179 489 150
Grp Sat Flow(s),veh/h/ln1681 1676 1459 1681 1676 1437 1648 1644 1661 1599 1731 1454
Q Serve(g_s), s 17.0 9.2 34.4 22.0 33.6 46.0 4.4 7.1 7.3 7.1 35.6 10.4
Cycle Q Clear(g_c), s 17.0 9.2 34.4 22.0 33.6 46.0 4.4 7.1 7.3 7.1 35.6 10.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.22 1.00 1.00
Lane Grp Cap(c), veh/h 220 480 418 333 1186 509 85 455 460 256 529 444
V/C Ratio(X) 1.10 0.31 0.94 0.88 0.81 1.47 0.67 0.25 0.26 0.70 0.93 0.34
Avail Cap(c_a), veh/h 220 480 418 427 1186 509 127 468 473 344 546 459
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.99 0.99 0.99 0.51 0.51 0.51 1.00 1.00 1.00 0.96 0.96 0.96
Uniform Delay (d), s/veh56.5 36.4 46.1 50.6 38.0 42.0 60.5 36.5 36.7 58.3 43.7 35.0
Incr Delay (d2), s/veh 90.0 0.2 29.5 8.7 3.1 215.6 8.7 0.2 0.2 3.8 20.6 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln13.4 4.3 17.2 11.1 16.1 48.7 2.2 3.2 3.4 3.3 20.0 4.2
LnGrp Delay(d),s/veh 146.5 36.6 75.6 59.3 41.1 257.6 69.3 36.7 36.9 62.0 64.3 35.2
LnGrp LOS F D E E D F E D D E E D
Approach Vol, veh/h 787 1998 291 818
Approach Delay, s/veh 89.9 124.6 43.2 58.5
Approach LOS F F D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.4 40.0 29.8 41.2 10.7 43.7 21.0 50.0
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s12.9 35.5 31.9 28.5 8.9 39.5 15.9 44.5
Max Q Clear Time (g_c+I1), s9.1 9.3 24.0 36.4 6.4 37.6 19.0 48.0
Green Ext Time (p_c), s 0.2 2.4 0.7 0.0 0.0 0.6 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 97.6
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 134 3 26 3 0 27 13 1061 2 12 707 108
Future Volume (vph) 134 3 26 3 0 27 13 1061 2 12 707 108
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 *0.85
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.98
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1593 1600 1474 1676 1500 1644 3287 1644 4307
Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1593 1600 1474 1676 1500 1644 3287 1644 4307
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 143 3 28 3 0 29 14 1129 2 13 752 115
RTOR Reduction (vph) 0 0 24 0 28 0 0 0 0 0 12 0
Lane Group Flow (vph) 73 73 4 3 1 0 14 1131 0 13 855 0
Confl. Peds. (#/hr) 7 7 7 6 6 7
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm Split NA Prot NA Prot NA
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 7.6 7.6 7.6 1.6 1.6 0.8 33.0 0.8 33.0
Effective Green, g (s) 8.7 8.7 8.7 2.7 2.7 1.9 34.1 1.9 34.1
Actuated g/C Ratio 0.14 0.14 0.14 0.04 0.04 0.03 0.54 0.03 0.54
Clearance Time (s) 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1
Vehicle Extension (s) 1.7 1.7 1.7 1.7 1.7 1.7 2.2 1.7 2.2
Lane Grp Cap (vph) 218 219 202 71 63 49 1767 49 2316
v/s Ratio Prot c0.05 0.05 c0.00 0.00 c0.01 c0.34 0.01 0.20
v/s Ratio Perm 0.00
v/c Ratio 0.33 0.33 0.02 0.04 0.02 0.29 0.64 0.27 0.37
Uniform Delay, d1 24.7 24.7 23.7 29.1 29.1 30.1 10.3 30.1 8.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.3 0.0 0.1 0.0 1.2 0.6 1.1 0.1
Delay (s) 25.1 25.1 23.7 29.2 29.1 31.3 11.0 31.1 8.5
Level of Service C C C C C C B C A
Approach Delay (s) 24.8 29.1 11.2 8.8
Approach LOS C C B A

Intersection Summary
HCM 2000 Control Delay 11.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 63.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 50.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 89 197 157 0 0 228 0 943 279 230 712 288
Future Volume (vph) 89 197 157 0 0 228 0 943 279 230 712 288
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.4 5.4 5.5 5.5 5.5 5.0 5.5 4.5
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.86 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3485 1550 1611 3471 1523 3367 3471 1505
Flt Permitted 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3485 1550 1611 3471 1523 3367 3471 1505
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 91 201 160 0 0 233 0 962 285 235 727 294
RTOR Reduction (vph) 0 0 107 0 0 193 0 0 65 0 0 0
Lane Group Flow (vph) 0 292 53 0 0 40 0 962 220 235 727 294
Confl. Peds. (#/hr) 10 10 22 4 4 22
Confl. Bikes (#/hr) 4
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Perm NA custom Perm NA Perm Prot NA Free
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 8 2 Free
Actuated Green, G (s) 22.8 28.8 22.8 79.8 79.8 13.4 86.2 130.0
Effective Green, g (s) 22.4 28.0 22.3 79.3 79.3 12.4 85.7 130.0
Actuated g/C Ratio 0.17 0.22 0.17 0.61 0.61 0.10 0.66 1.00
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0 2.0 4.0
Lane Grp Cap (vph) 600 398 276 2117 929 321 2288 1505
v/s Ratio Prot 0.01 c0.28 c0.07 0.21
v/s Ratio Perm 0.08 0.03 0.02 0.14 0.20
v/c Ratio 0.49 0.13 0.14 0.45 0.24 0.73 0.32 0.20
Uniform Delay, d1 48.6 41.2 45.7 13.7 11.6 57.2 9.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 0.1 0.7 0.6 7.2 0.4 0.3
Delay (s) 48.8 41.3 45.8 14.4 12.2 64.4 9.9 0.3
Level of Service D D D B B E A A
Approach Delay (s) 46.2 45.8 13.9 17.9
Approach LOS D D B B

Intersection Summary
HCM 2000 Control Delay 22.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.3
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 335 277 152 535 595 300 127 508 165
Future Volume (veh/h) 0 0 0 335 277 152 535 595 300 127 508 165
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1800 1731 1731 1800 1731 1731 1800
Adj Flow Rate, veh/h 356 295 162 569 633 319 135 540 176
Adj No. of Lanes 0 2 0 2 3 0 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 2 0 4 4 4 4 4 4
Cap, veh/h 417 371 208 671 1343 605 169 771 250
Arrive On Green 0.30 0.30 0.30 0.21 0.43 0.42 0.10 0.32 0.32
Sat Flow, veh/h 1397 1241 698 3198 3150 1419 1648 2415 783
Grp Volume(v), veh/h 432 0 381 569 633 319 135 367 349
Grp Sat Flow(s),veh/h/ln 1695 0 1641 1599 1575 1419 1648 1644 1554
Q Serve(g_s), s 17.8 0.0 15.8 12.7 10.7 12.4 5.9 14.5 14.7
Cycle Q Clear(g_c), s 17.8 0.0 15.8 12.7 10.7 12.4 5.9 14.5 14.7
Prop In Lane 0.82 0.43 1.00 1.00 1.00 0.50
Lane Grp Cap(c), veh/h 506 0 490 671 1343 605 169 525 496
V/C Ratio(X) 0.85 0.00 0.78 0.85 0.47 0.53 0.80 0.70 0.70
Avail Cap(c_a), veh/h 753 0 729 861 1343 605 444 669 632
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 24.5 0.0 23.8 28.2 15.3 15.9 32.6 22.2 22.3
Incr Delay (d2), s/veh 5.5 0.0 2.5 5.2 0.4 1.1 3.2 2.9 3.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.0 0.0 7.4 6.1 4.7 5.0 2.9 6.9 6.7
LnGrp Delay(d),s/veh 30.0 0.0 26.3 33.4 15.7 17.0 35.8 25.1 25.5
LnGrp LOS C C C B B D C C
Approach Vol, veh/h 813 1521 851
Approach Delay, s/veh 28.2 22.6 26.9
Approach LOS C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s11.6 36.5 19.6 28.5 26.2
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0
Max Green Setting (Gmax), s20.0 30.0 20.0 30.0 33.0
Max Q Clear Time (g_c+I1), s7.9 14.4 14.7 16.7 19.8
Green Ext Time (p_c), s 0.2 9.8 0.9 6.8 2.4

Intersection Summary
HCM 2010 Ctrl Delay 25.2
HCM 2010 LOS C
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 32 231 274 492 459 40
Future Volume (veh/h) 32 231 274 492 459 40
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 33 241 285 512 478 42
Adj No. of Lanes 1 1 1 2 2 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 331 296 343 2061 1028 90
Arrive On Green 0.20 0.20 0.20 0.61 0.33 0.33
Sat Flow, veh/h 1681 1500 1681 3441 3192 272
Grp Volume(v), veh/h 33 241 285 512 257 263
Grp Sat Flow(s),veh/h/ln1681 1500 1681 1676 1676 1699
Q Serve(g_s), s 0.8 7.8 8.2 3.5 6.1 6.2
Cycle Q Clear(g_c), s 0.8 7.8 8.2 3.5 6.1 6.2
Prop In Lane 1.00 1.00 1.00 0.16
Lane Grp Cap(c), veh/h 331 296 343 2061 555 563
V/C Ratio(X) 0.10 0.82 0.83 0.25 0.46 0.47
Avail Cap(c_a), veh/h 833 743 666 2061 997 1010
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh16.6 19.4 19.2 4.4 13.3 13.4
Incr Delay (d2), s/veh 0.0 2.1 2.0 0.1 0.9 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 6.2 4.0 1.6 2.9 3.0
LnGrp Delay(d),s/veh 16.6 21.5 21.2 4.5 14.2 14.2
LnGrp LOS B C C A B B
Approach Vol, veh/h 274 797 520
Approach Delay, s/veh 20.9 10.5 14.2
Approach LOS C B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 36.5 13.9 14.3 22.2
Change Period (Y+Rc), s 5.5 4.0 4.0 5.5
Max Green Setting (Gmax), s 30.0 25.0 20.0 30.0
Max Q Clear Time (g_c+I1), s 5.5 9.8 10.2 8.2
Green Ext Time (p_c), s 9.9 0.4 0.3 8.3

Intersection Summary
HCM 2010 Ctrl Delay 13.5
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 288 3 4 1701 2 62 0 4 2 0 9
Future Volume (veh/h) 3 288 3 4 1701 2 62 0 4 2 0 9
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1765 1800 1765 1800
Adj Flow Rate, veh/h 4 356 4 5 2100 2 77 0 5 2 0 11
Adj No. of Lanes 1 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 9 1618 18 11 1642 2 180 0 126 50 12 90
Arrive On Green 0.01 0.48 0.47 0.01 0.96 0.93 0.09 0.00 0.09 0.09 0.00 0.09
Sat Flow, veh/h 1681 3396 38 1681 3437 3 1178 0 1484 49 144 1063
Grp Volume(v), veh/h 4 176 184 5 1024 1078 77 0 5 13 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1758 1681 1676 1764 1178 0 1484 1256 0 0
Q Serve(g_s), s 0.2 5.5 5.5 0.3 43.0 43.0 0.1 0.0 0.3 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 5.5 5.5 0.3 43.0 43.0 6.1 0.0 0.3 6.0 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.00 1.00 1.00 0.15 0.85
Lane Grp Cap(c), veh/h 9 799 838 11 801 843 180 0 126 153 0 0
V/C Ratio(X) 0.45 0.22 0.22 0.46 1.28 1.28 0.43 0.00 0.04 0.08 0.00 0.00
Avail Cap(c_a), veh/h 187 801 840 187 801 843 448 0 412 436 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.85 0.85 0.85 0.62 0.62 0.62 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh44.6 13.8 13.8 44.3 2.0 2.0 40.5 0.0 37.8 38.0 0.0 0.0
Incr Delay (d2), s/veh 10.7 0.1 0.1 6.7 131.5 131.4 0.6 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 2.6 2.7 0.1 39.5 41.5 1.9 0.0 0.1 0.3 0.0 0.0
LnGrp Delay(d),s/veh 55.4 13.9 13.9 50.9 133.5 133.4 41.0 0.0 37.8 38.1 0.0 0.0
LnGrp LOS E B B D F F D D D
Approach Vol, veh/h 364 2107 82 13
Approach Delay, s/veh 14.3 133.2 40.8 38.1
Approach LOS B F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.6 46.9 11.7 4.5 47.0 11.7
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s10.0 42.0 25.0 10.0 42.0 25.0
Max Q Clear Time (g_c+I1), s2.3 7.5 8.0 2.2 45.0 8.1
Green Ext Time (p_c), s 0.0 13.7 0.1 0.0 0.0 0.1

Intersection Summary
HCM 2010 Ctrl Delay 112.9
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 259 17 3 1563 12 73 1 16 23 0 16
Future Volume (veh/h) 3 259 17 3 1563 12 73 1 16 23 0 16
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 4 308 20 4 1861 14 87 1 19 27 0 19
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 12 1492 96 12 1592 12 183 2 24 135 15 61
Arrive On Green 0.01 0.47 0.46 0.01 0.93 0.91 0.09 0.09 0.09 0.09 0.00 0.09
Sat Flow, veh/h 1681 3198 207 1681 3410 26 1202 21 264 780 159 661
Grp Volume(v), veh/h 4 161 167 4 914 961 107 0 0 46 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1728 1681 1676 1760 1486 0 0 1601 0 0
Q Serve(g_s), s 0.2 5.1 5.2 0.2 42.0 42.0 3.9 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 5.1 5.2 0.2 42.0 42.0 6.2 0.0 0.0 2.3 0.0 0.0
Prop In Lane 1.00 0.12 1.00 0.01 0.81 0.18 0.59 0.41
Lane Grp Cap(c), veh/h 12 782 807 12 782 821 209 0 0 211 0 0
V/C Ratio(X) 0.32 0.21 0.21 0.32 1.17 1.17 0.51 0.00 0.00 0.22 0.00 0.00
Avail Cap(c_a), veh/h 187 782 807 187 782 821 486 0 0 492 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.70 0.70 0.70 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh44.4 14.2 14.2 44.1 3.0 3.0 39.8 0.0 0.0 38.2 0.0 0.0
Incr Delay (d2), s/veh 14.1 0.1 0.1 10.0 85.4 86.2 1.9 0.0 0.0 0.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 2.3 2.5 0.1 31.6 33.8 2.7 0.0 0.0 1.1 0.0 0.0
LnGrp Delay(d),s/veh 58.5 14.3 14.3 54.1 88.4 89.2 41.7 0.0 0.0 38.7 0.0 0.0
LnGrp LOS E B B D F F D D
Approach Vol, veh/h 332 1879 107 46
Approach Delay, s/veh 14.8 88.7 41.7 38.7
Approach LOS B F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.7 46.0 12.3 4.7 46.0 12.3
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s10.0 41.0 26.0 10.0 41.0 26.0
Max Q Clear Time (g_c+I1), s2.2 7.2 4.3 2.2 44.0 8.2
Green Ext Time (p_c), s 0.0 15.0 0.5 0.0 0.0 0.5

Intersection Summary
HCM 2010 Ctrl Delay 75.2
HCM 2010 LOS E
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 330 4 11 1546 25 28
Future Volume (vph) 330 4 11 1546 25 28
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.93
Flt Protected 1.00 0.95 1.00 0.98
Satd. Flow (prot) 3346 1676 3353 1589
Flt Permitted 1.00 0.95 1.00 0.98
Satd. Flow (perm) 3346 1676 3353 1589
Peak-hour factor, PHF 0.83 0.83 0.83 0.83 0.83 0.83
Adj. Flow (vph) 398 5 13 1863 30 34
RTOR Reduction (vph) 0 0 0 0 30 0
Lane Group Flow (vph) 403 0 13 1863 34 0
Confl. Peds. (#/hr) 2 2 1
Turn Type NA Prot NA Prot
Protected Phases 2 1 6 8
Permitted Phases
Actuated Green, G (s) 63.5 1.5 70.0 9.0
Effective Green, g (s) 65.5 2.5 72.0 10.0
Actuated g/C Ratio 0.73 0.03 0.80 0.11
Clearance Time (s) 6.0 5.0 6.0 5.0
Vehicle Extension (s) 4.3 3.0 4.3 3.0
Lane Grp Cap (vph) 2435 46 2682 176
v/s Ratio Prot 0.12 0.01 c0.56 c0.02
v/s Ratio Perm
v/c Ratio 0.17 0.28 0.69 0.19
Uniform Delay, d1 3.8 42.9 4.1 36.3
Progression Factor 1.88 1.25 0.90 1.00
Incremental Delay, d2 0.1 2.7 1.2 0.5
Delay (s) 7.2 56.3 4.9 36.9
Level of Service A E A D
Approach Delay (s) 7.2 5.2 36.9
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 6.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 127 256 11 10 1178 74 4 1 9 281 3 201
Future Volume (veh/h) 127 256 11 10 1178 74 4 1 9 281 3 201
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 137 275 12 11 1267 80 4 1 10 302 3 216
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 166 1618 70 22 1308 82 364 439 369 439 459 369
Arrive On Green 0.10 0.49 0.48 0.03 0.82 0.80 0.25 0.25 0.25 0.26 0.26 0.25
Sat Flow, veh/h 1681 3272 142 1681 3201 202 1148 1765 1484 1384 1765 1484
Grp Volume(v), veh/h 137 140 147 11 662 685 4 1 10 302 3 216
Grp Sat Flow(s),veh/h/ln1681 1676 1738 1681 1676 1727 1148 1765 1484 1384 1765 1484
Q Serve(g_s), s 7.2 4.2 4.2 0.6 31.0 31.5 0.2 0.0 0.5 18.6 0.1 11.5
Cycle Q Clear(g_c), s 7.2 4.2 4.2 0.6 31.0 31.5 0.4 0.0 0.5 18.6 0.1 11.5
Prop In Lane 1.00 0.08 1.00 0.12 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 166 829 859 22 685 706 364 439 369 439 459 369
V/C Ratio(X) 0.82 0.17 0.17 0.49 0.97 0.97 0.01 0.00 0.03 0.69 0.01 0.59
Avail Cap(c_a), veh/h 187 829 859 187 745 767 436 549 462 525 569 462
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.99 0.99 0.99 0.85 0.85 0.85 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh39.8 12.6 12.6 43.5 7.7 7.9 25.6 25.4 25.6 31.6 24.7 29.7
Incr Delay (d2), s/veh 20.3 0.0 0.0 5.1 24.6 24.8 0.0 0.0 0.0 3.0 0.0 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.3 1.9 2.0 0.3 17.5 18.5 0.1 0.0 0.2 7.5 0.1 4.9
LnGrp Delay(d),s/veh 60.1 12.6 12.6 48.6 32.3 32.6 25.6 25.4 25.6 34.5 24.7 31.2
LnGrp LOS E B B D C C C C C C C C
Approach Vol, veh/h 424 1358 15 521
Approach Delay, s/veh 27.9 32.6 25.6 33.1
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.2 48.5 26.4 12.9 40.8 26.4
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s10.0 39.0 28.0 10.0 39.0 28.0
Max Q Clear Time (g_c+I1), s2.6 6.2 20.6 9.2 33.5 2.5
Green Ext Time (p_c), s 0.0 4.1 1.4 0.0 2.3 2.3

Intersection Summary
HCM 2010 Ctrl Delay 31.8
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 497 40 2 1292 10 116 0 9 12 1 31
Future Volume (veh/h) 7 497 40 2 1292 10 116 0 9 12 1 31
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 7 502 40 2 1305 10 117 0 9 12 1 31
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 15 1266 101 5 1352 10 222 0 11 78 24 122
Arrive On Green 0.01 0.40 0.39 0.01 0.79 0.77 0.11 0.00 0.11 0.11 0.11 0.11
Sat Flow, veh/h 1681 3143 250 1681 3410 26 1343 0 103 253 220 1129
Grp Volume(v), veh/h 7 267 275 2 641 674 126 0 0 44 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1716 1681 1676 1760 1446 0 0 1602 0 0
Q Serve(g_s), s 0.4 10.2 10.3 0.1 30.4 30.4 5.2 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.4 10.2 10.3 0.1 30.4 30.4 7.5 0.0 0.0 2.3 0.0 0.0
Prop In Lane 1.00 0.15 1.00 0.01 0.93 0.07 0.27 0.70
Lane Grp Cap(c), veh/h 15 675 691 5 665 698 234 0 0 224 0 0
V/C Ratio(X) 0.47 0.40 0.40 0.44 0.96 0.97 0.54 0.00 0.00 0.20 0.00 0.00
Avail Cap(c_a), veh/h 243 689 705 243 689 723 512 0 0 522 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.87 0.87 0.87 0.75 0.75 0.75 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh44.4 19.1 19.2 44.7 8.8 8.8 39.0 0.0 0.0 36.8 0.0 0.0
Incr Delay (d2), s/veh 7.1 0.2 0.2 17.5 22.9 22.3 0.7 0.0 0.0 0.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 4.7 4.9 0.1 17.0 17.8 3.1 0.0 0.0 1.0 0.0 0.0
LnGrp Delay(d),s/veh 51.5 19.3 19.4 62.2 31.7 31.1 39.7 0.0 0.0 37.0 0.0 0.0
LnGrp LOS D B B E C C D D
Approach Vol, veh/h 549 1317 126 44
Approach Delay, s/veh 19.8 31.4 39.7 37.0
Approach LOS B C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.2 40.2 13.7 4.8 39.7 13.7
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s13.0 36.0 28.0 13.0 36.0 28.0
Max Q Clear Time (g_c+I1), s2.1 12.3 4.3 2.4 32.4 9.5
Green Ext Time (p_c), s 0.0 6.9 0.3 0.0 2.3 0.2

Intersection Summary
HCM 2010 Ctrl Delay 28.9
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 45 438 56 1 1177 131 45 60 1 84 23 51
Future Volume (veh/h) 45 438 56 1 1177 131 45 60 1 84 23 51
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 0.97 0.96 0.97 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1800 1800 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 47 456 58 1 1226 136 47 62 1 88 24 53
Adj No. of Lanes 0 2 0 0 2 0 0 1 0 0 1 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 86 900 130 40 1364 151 159 186 3 192 57 89
Arrive On Green 0.46 0.46 0.44 0.92 0.92 0.87 0.19 0.19 0.18 0.19 0.19 0.18
Sat Flow, veh/h 83 1966 284 0 2978 329 546 995 14 698 306 475
Grp Volume(v), veh/h 245 0 316 725 0 638 110 0 0 165 0 0
Grp Sat Flow(s),veh/h/ln 781 0 1552 1764 0 1543 1555 0 0 1480 0 0
Q Serve(g_s), s 4.9 0.0 12.6 0.0 0.0 19.1 0.0 0.0 0.0 3.4 0.0 0.0
Cycle Q Clear(g_c), s 29.4 0.0 12.6 17.4 0.0 19.1 5.3 0.0 0.0 8.7 0.0 0.0
Prop In Lane 0.19 0.18 0.00 0.21 0.43 0.01 0.53 0.32
Lane Grp Cap(c), veh/h 406 0 711 848 0 707 348 0 0 338 0 0
V/C Ratio(X) 0.60 0.00 0.45 0.85 0.00 0.90 0.32 0.00 0.00 0.49 0.00 0.00
Avail Cap(c_a), veh/h 426 0 741 883 0 737 722 0 0 681 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.99 0.00 0.99 0.71 0.00 0.71 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh17.3 0.0 16.7 2.8 0.0 3.2 31.8 0.0 0.0 33.2 0.0 0.0
Incr Delay (d2), s/veh 1.4 0.0 0.2 7.9 0.0 13.0 0.5 0.0 0.0 1.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.0 0.0 5.4 8.3 0.0 9.0 2.4 0.0 0.0 3.8 0.0 0.0
LnGrp Delay(d),s/veh 18.7 0.0 16.9 10.7 0.0 16.1 32.3 0.0 0.0 34.3 0.0 0.0
LnGrp LOS B B B B C C
Approach Vol, veh/h 561 1363 110 165
Approach Delay, s/veh 17.7 13.2 32.3 34.3
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 43.4 20.8 43.4 20.8
Change Period (Y+Rc), s 6.0 5.0 6.0 5.0
Max Green Setting (Gmax), s 41.0 38.0 41.0 38.0
Max Q Clear Time (g_c+I1), s 31.4 10.7 21.1 7.3
Green Ext Time (p_c), s 4.2 1.2 5.6 1.2

Intersection Summary
HCM 2010 Ctrl Delay 16.9
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 482 54 38 1260 43 140 6 97 88 20 46
Future Volume (veh/h) 9 482 54 38 1260 43 140 6 97 88 20 46
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 9 507 57 40 1326 45 147 6 102 93 21 48
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 19 872 98 59 1028 35 177 193 154 117 35 79
Arrive On Green 0.01 0.29 0.28 0.04 0.31 0.30 0.11 0.11 0.10 0.07 0.07 0.07
Sat Flow, veh/h 1681 3037 340 1681 3305 112 1681 1765 1478 1681 471 1076
Grp Volume(v), veh/h 9 279 285 40 672 699 147 6 102 93 0 69
Grp Sat Flow(s),veh/h/ln1681 1676 1701 1681 1676 1741 1681 1765 1478 1681 0 1546
Q Serve(g_s), s 0.5 12.8 12.9 2.1 28.0 28.0 7.7 0.3 6.0 4.9 0.0 3.9
Cycle Q Clear(g_c), s 0.5 12.8 12.9 2.1 28.0 28.0 7.7 0.3 6.0 4.9 0.0 3.9
Prop In Lane 1.00 0.20 1.00 0.06 1.00 1.00 1.00 0.70
Lane Grp Cap(c), veh/h 19 481 489 59 522 542 177 193 154 117 0 114
V/C Ratio(X) 0.48 0.58 0.58 0.68 1.29 1.29 0.83 0.03 0.66 0.80 0.00 0.61
Avail Cap(c_a), veh/h 205 522 529 205 522 542 205 471 386 205 0 412
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.96 0.96 0.42 0.42 0.42 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh44.2 27.4 27.6 42.9 31.0 31.0 39.5 35.8 38.8 41.2 0.0 40.6
Incr Delay (d2), s/veh 6.5 1.7 1.8 2.1 135.9 136.9 18.8 0.0 1.8 4.6 0.0 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 6.1 6.3 1.0 32.6 34.0 4.5 0.1 2.5 2.4 0.0 1.7
LnGrp Delay(d),s/veh 50.8 29.2 29.3 45.1 166.9 167.9 58.3 35.8 40.6 45.8 0.0 42.5
LnGrp LOS D C C D F F E D D D D
Approach Vol, veh/h 573 1411 255 162
Approach Delay, s/veh 29.6 163.9 50.7 44.4
Approach LOS C F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.2 29.8 10.3 13.8 5.0 32.0 13.5 10.6
Change Period (Y+Rc), s 4.0 5.0 4.0 4.5 4.0 5.0 4.0 4.5
Max Green Setting (Gmax), s11.0 27.0 11.0 23.5 11.0 27.0 11.0 23.5
Max Q Clear Time (g_c+I1), s4.1 14.9 6.9 8.0 2.5 30.0 9.7 5.9
Green Ext Time (p_c), s 0.0 9.0 0.0 0.3 0.0 0.0 0.0 0.3

Intersection Summary
HCM 2010 Ctrl Delay 111.8
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 240 386 94 83 731 126 170 585 88 132 652 417
Future Volume (veh/h) 240 386 94 83 731 126 170 585 88 132 652 417
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1731 1731 1800 1731 1731 1731 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 264 424 103 91 803 138 187 643 97 145 716 458
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 261 943 227 125 909 404 192 1046 457 182 1026 455
Arrive On Green 0.16 0.36 0.35 0.08 0.28 0.28 0.12 0.32 0.32 0.11 0.31 0.31
Sat Flow, veh/h 1648 2627 632 1648 3288 1460 1648 3288 1436 1648 3288 1458
Grp Volume(v), veh/h 264 264 263 91 803 138 187 643 97 145 716 458
Grp Sat Flow(s),veh/h/ln1648 1644 1615 1648 1644 1460 1648 1644 1436 1648 1644 1458
Q Serve(g_s), s 19.0 14.7 15.0 6.5 28.1 9.1 13.6 19.9 5.9 10.3 23.0 37.4
Cycle Q Clear(g_c), s 19.0 14.7 15.0 6.5 28.1 9.1 13.6 19.9 5.9 10.3 23.0 37.4
Prop In Lane 1.00 0.39 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 261 590 580 125 909 404 192 1046 457 182 1026 455
V/C Ratio(X) 1.01 0.45 0.45 0.73 0.88 0.34 0.97 0.61 0.21 0.80 0.70 1.01
Avail Cap(c_a), veh/h 261 590 580 151 956 425 192 1046 457 206 1026 455
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.95 0.95 0.95 0.34 0.34 0.34 0.92 0.92 0.92 0.85 0.85 0.85
Uniform Delay (d), s/veh50.5 29.4 29.6 54.2 41.6 34.7 52.8 34.7 29.9 52.0 36.3 41.3
Incr Delay (d2), s/veh 57.3 0.5 0.5 4.7 3.5 0.2 54.2 1.0 0.2 15.0 3.3 40.5
Initial Q Delay(d3),s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln12.8 6.8 6.8 3.1 13.2 3.7 9.1 9.2 2.4 5.5 10.9 20.1
LnGrp Delay(d),s/veh 107.9 29.9 30.2 58.9 45.1 34.9 107.0 35.7 30.1 67.0 39.7 81.8
LnGrp LOS F C C E D C F D C E D F
Approach Vol, veh/h 791 1032 927 1319
Approach Delay, s/veh 56.0 44.9 49.5 57.3
Approach LOS E D D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.0 41.4 13.1 47.5 17.3 42.2 23.0 37.6
Change Period (Y+Rc), s 5.0 5.0 5.0 5.4 5.0 5.0 5.0 * 5.4
Max Green Setting (Gmax), s13.0 35.0 10.0 41.6 14.0 34.0 18.0 * 34
Max Q Clear Time (g_c+I1), s15.6 39.4 8.5 17.0 12.3 21.9 21.0 30.1
Green Ext Time (p_c), s 0.0 0.0 0.0 7.4 0.1 7.2 0.0 2.1

Intersection Summary
HCM 2010 Ctrl Delay 52.1
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 260 1 422 0 0 0 0 701 324 247 813 0
Future Volume (vph) 260 1 422 0 0 0 0 701 324 247 813 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.4 4.4 4.4 5.0 4.4
Lane Util. Factor 0.95 0.91 0.95 0.91 1.00 0.95
Frpb, ped/bikes 1.00 0.99 0.98 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.87 0.85 0.95 1.00 1.00
Flt Protected 0.95 0.99 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1444 1482 4714 1736 3471
Flt Permitted 0.95 0.99 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1444 1482 4714 1736 3471
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 289 1 469 0 0 0 0 779 360 274 903 0
RTOR Reduction (vph) 0 133 133 0 0 0 0 59 0 0 0 0
Lane Group Flow (vph) 260 117 116 0 0 0 0 1080 0 274 903 0
Confl. Peds. (#/hr) 3 3 9 1 1 9
Confl. Bikes (#/hr) 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm NA Prot NA
Protected Phases 4 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 23.0 23.0 23.0 58.3 21.7 84.0
Effective Green, g (s) 23.1 23.1 23.1 58.4 20.7 84.1
Actuated g/C Ratio 0.20 0.20 0.20 0.50 0.18 0.72
Clearance Time (s) 4.5 4.5 4.5 4.5 4.0 4.5
Vehicle Extension (s) 2.0 2.0 2.0 4.0 2.0 4.0
Lane Grp Cap (vph) 334 287 295 2373 309 2516
v/s Ratio Prot c0.15 0.08 c0.23 c0.16 0.26
v/s Ratio Perm 0.08
v/c Ratio 0.78 0.41 0.39 0.46 0.89 0.36
Uniform Delay, d1 44.0 40.5 40.4 18.6 46.5 5.9
Progression Factor 1.00 1.00 1.00 0.88 1.01 1.01
Incremental Delay, d2 10.0 0.3 0.3 0.5 22.0 0.4
Delay (s) 54.0 40.8 40.7 16.7 68.7 6.4
Level of Service D D D B E A
Approach Delay (s) 45.3 0.0 16.7 20.9
Approach LOS D A B C

Intersection Summary
HCM 2000 Control Delay 25.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 13.8
Intersection Capacity Utilization 59.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 273 127 371 192 648 121 98 787 158
Future Volume (veh/h) 0 0 0 273 127 371 192 648 121 98 787 158
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.93 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1827 1900 1827 1827 1900 1827 1827 1827
Adj Flow Rate, veh/h 290 135 395 204 689 129 104 837 0
Adj No. of Lanes 0 2 0 2 2 0 1 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 4 0 4 4 4 4 4 4
Cap, veh/h 331 154 423 1195 1587 297 112 905 404
Arrive On Green 0.46 0.46 0.46 0.12 0.18 0.18 0.13 0.52 0.00
Sat Flow, veh/h 1205 561 1541 3375 2883 539 1740 3471 1553
Grp Volume(v), veh/h 425 0 395 204 414 404 104 837 0
Grp Sat Flow(s),veh/h/ln 1767 0 1541 1688 1736 1686 1740 1736 1553
Q Serve(g_s), s 25.3 0.0 28.2 6.3 24.6 24.7 6.9 25.8 0.0
Cycle Q Clear(g_c), s 25.3 0.0 28.2 6.3 24.6 24.7 6.9 25.8 0.0
Prop In Lane 0.68 1.00 1.00 0.32 1.00 1.00
Lane Grp Cap(c), veh/h 485 0 423 1195 955 928 112 905 404
V/C Ratio(X) 0.88 0.00 0.93 0.17 0.43 0.43 0.92 0.92 0.00
Avail Cap(c_a), veh/h 535 0 466 1195 955 928 112 1035 462
HCM Platoon Ratio 1.67 1.67 1.67 0.33 0.33 0.33 2.00 2.00 2.00
Upstream Filter(I) 0.67 0.00 0.67 0.84 0.84 0.84 0.81 0.81 0.00
Uniform Delay (d), s/veh 29.6 0.0 30.5 35.9 31.4 31.4 50.2 26.7 0.0
Incr Delay (d2), s/veh 9.8 0.0 18.5 0.0 1.2 1.2 53.4 14.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 13.4 0.0 14.0 3.0 12.2 11.9 5.0 13.8 0.0
LnGrp Delay(d),s/veh 39.4 0.0 48.9 35.9 32.6 32.7 103.6 40.7 0.0
LnGrp LOS D D D C C F D
Approach Vol, veh/h 820 1022 941
Approach Delay, s/veh 44.0 33.3 47.7
Approach LOS D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s12.0 68.2 45.6 34.7 35.8
Change Period (Y+Rc), s 4.0 4.5 4.5 * 4.5 4.0
Max Green Setting (Gmax), s8.0 60.5 34.0 * 35 35.0
Max Q Clear Time (g_c+I1), s8.9 26.7 8.3 27.8 30.2
Green Ext Time (p_c), s 0.0 4.4 4.3 2.3 1.5

Intersection Summary
HCM 2010 Ctrl Delay 41.3
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 13 185 19 58 835 105 88 205 59 54 133 27
Future Volume (veh/h) 13 185 19 58 835 105 88 205 59 54 133 27
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 14 197 20 62 888 112 94 218 63 57 141 0
Adj No. of Lanes 1 2 0 1 2 1 1 1 1 1 1 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 35 1139 114 111 1396 620 138 315 267 106 281 239
Arrive On Green 0.02 0.37 0.37 0.07 0.42 0.42 0.08 0.18 0.18 0.06 0.16 0.00
Sat Flow, veh/h 1681 3068 308 1681 3353 1489 1681 1765 1497 1681 1765 1500
Grp Volume(v), veh/h 14 107 110 62 888 112 94 218 63 57 141 0
Grp Sat Flow(s),veh/h/ln1681 1676 1700 1681 1676 1489 1681 1765 1497 1681 1765 1500
Q Serve(g_s), s 0.5 2.4 2.4 2.0 11.8 2.7 3.0 6.5 2.0 1.8 4.1 0.0
Cycle Q Clear(g_c), s 0.5 2.4 2.4 2.0 11.8 2.7 3.0 6.5 2.0 1.8 4.1 0.0
Prop In Lane 1.00 0.18 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 35 622 631 111 1396 620 138 315 267 106 281 239
V/C Ratio(X) 0.40 0.17 0.18 0.56 0.64 0.18 0.68 0.69 0.24 0.54 0.50 0.00
Avail Cap(c_a), veh/h 600 1496 1517 600 2992 1329 600 1260 1069 750 1260 1071
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh27.1 11.8 11.9 25.4 13.0 10.3 25.0 21.6 19.7 25.5 21.5 0.0
Incr Delay (d2), s/veh 2.7 0.1 0.1 1.6 0.5 0.1 2.2 1.0 0.2 1.6 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 1.1 1.2 1.0 5.5 1.1 1.5 3.2 0.8 0.9 2.0 0.0
LnGrp Delay(d),s/veh 29.8 12.0 12.0 27.0 13.5 10.5 27.2 22.6 19.9 27.0 22.0 0.0
LnGrp LOS C B B C B B C C B C C
Approach Vol, veh/h 231 1062 375 198
Approach Delay, s/veh 13.1 13.9 23.3 23.5
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.7 25.8 8.6 13.9 5.2 28.3 7.5 15.0
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s20.0 50.0 20.0 40.0 20.0 50.0 25.0 40.0
Max Q Clear Time (g_c+I1), s4.0 4.4 5.0 6.1 2.5 13.8 3.8 8.5
Green Ext Time (p_c), s 0.0 9.9 0.1 1.4 0.0 9.5 0.1 1.4

Intersection Summary
HCM 2010 Ctrl Delay 16.7
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 21 369 45 29 932 165 98 251 50 159 186 55
Future Volume (veh/h) 21 369 45 29 932 165 98 251 50 159 186 55
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 22 393 48 31 991 176 104 267 53 169 198 0
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 2 1 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 47 1532 186 60 1469 261 130 319 268 238 312 265
Arrive On Green 0.03 0.51 0.51 0.04 0.52 0.52 0.08 0.18 0.18 0.07 0.18 0.00
Sat Flow, veh/h 1681 3003 364 1681 2836 503 1681 1765 1480 3261 1765 1500
Grp Volume(v), veh/h 22 218 223 31 585 582 104 267 53 169 198 0
Grp Sat Flow(s),veh/h/ln1681 1676 1691 1681 1676 1662 1681 1765 1480 1630 1765 1500
Q Serve(g_s), s 1.2 6.6 6.7 1.6 23.3 23.4 5.5 13.1 2.7 4.6 9.4 0.0
Cycle Q Clear(g_c), s 1.2 6.6 6.7 1.6 23.3 23.4 5.5 13.1 2.7 4.6 9.4 0.0
Prop In Lane 1.00 0.22 1.00 0.30 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 47 855 863 60 868 861 130 319 268 238 312 265
V/C Ratio(X) 0.46 0.26 0.26 0.51 0.67 0.68 0.80 0.84 0.20 0.71 0.64 0.00
Avail Cap(c_a), veh/h 149 855 863 149 868 861 187 431 362 362 431 367
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh43.1 12.4 12.4 42.6 16.1 16.1 40.8 35.6 31.3 40.8 34.4 0.0
Incr Delay (d2), s/veh 2.6 0.7 0.7 2.5 2.3 2.4 9.4 7.8 0.1 1.5 0.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 3.2 3.3 0.8 11.3 11.2 2.9 7.1 1.1 2.1 4.6 0.0
LnGrp Delay(d),s/veh 45.7 13.1 13.2 45.1 18.4 18.4 50.2 43.3 31.4 42.3 35.2 0.0
LnGrp LOS D B B D B B D D C D D
Approach Vol, veh/h 463 1198 424 367
Approach Delay, s/veh 14.7 19.1 43.5 38.4
Approach LOS B B D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.2 50.9 10.9 20.9 6.5 51.6 10.6 21.3
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s8.0 32.0 10.0 22.0 8.0 32.0 10.0 22.0
Max Q Clear Time (g_c+I1), s3.6 8.7 7.5 11.4 3.2 25.4 6.6 15.1
Green Ext Time (p_c), s 0.0 15.1 0.0 1.5 0.0 5.4 0.1 1.1

Intersection Summary
HCM 2010 Ctrl Delay 25.4
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 115 209 25 118 1111 36 33 113 12 86 296 585
Future Volume (vph) 115 209 25 118 1111 36 33 113 12 86 296 585
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99 1.00
Satd. Flow (prot) 1676 3292 1676 3334 1729 1745 1477
Flt Permitted 0.95 1.00 0.95 1.00 0.99 0.99 1.00
Satd. Flow (perm) 1676 3292 1676 3334 1729 1745 1477
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 126 230 27 130 1221 40 36 124 13 95 325 643
RTOR Reduction (vph) 0 4 0 0 1 0 0 2 0 0 0 497
Lane Group Flow (vph) 126 253 0 130 1260 0 0 171 0 0 420 146
Confl. Peds. (#/hr) 1 1 2 2
Confl. Bikes (#/hr) 2 2
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 3
Actuated Green, G (s) 14.6 49.9 14.9 50.2 17.6 30.1 30.1
Effective Green, g (s) 14.6 49.9 14.9 50.2 17.6 30.1 30.1
Actuated g/C Ratio 0.11 0.38 0.11 0.38 0.13 0.23 0.23
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 184 1239 188 1263 229 396 335
v/s Ratio Prot 0.08 0.08 c0.08 c0.38 c0.10 c0.24
v/s Ratio Perm 0.10
v/c Ratio 0.68 0.20 0.69 1.00 0.75 1.06 0.44
Uniform Delay, d1 56.7 27.9 56.6 41.1 55.3 51.2 43.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.1 0.1 8.5 24.5 11.0 62.2 0.3
Delay (s) 64.9 28.0 65.1 65.6 66.4 113.4 44.3
Level of Service E C E E E F D
Approach Delay (s) 40.1 65.6 66.4 71.6
Approach LOS D E E E

Intersection Summary
HCM 2000 Control Delay 64.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 132.5 Sum of lost time (s) 20.0
Intersection Capacity Utilization 93.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Intersection
Int Delay, s/veh 5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 52 43 201 64 115 902
Future Vol, veh/h 52 43 201 64 115 902
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 58 48 226 72 129 1013

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1534 262 0 0 298 0
          Stage 1 262 - - - - -
          Stage 2 1272 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 128 777 - - 1263 -
          Stage 1 782 - - - - -
          Stage 2 263 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 98 777 - - 1263 -
Mov Cap-2 Maneuver 98 - - - - -
          Stage 1 782 - - - - -
          Stage 2 201 - - - - -

Approach WB NB SB
HCM Control Delay, s 62.2 0 0.9
HCM LOS F

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 162 1263 -
HCM Lane V/C Ratio - - 0.659 0.102 -
HCM Control Delay (s) - - 62.2 8.2 0
HCM Lane LOS - - F A A
HCM 95th %tile Q(veh) - - 3.8 0.3 -
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 602 116 184 1848 109 163
Future Volume (veh/h) 602 116 184 1848 109 163
Number 2 12 1 6 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.96 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 647 125 198 1987 117 175
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 845 362 838 2649 221 197
Arrive On Green 0.25 0.25 0.50 0.79 0.13 0.13
Sat Flow, veh/h 3441 1437 1681 3441 1681 1500
Grp Volume(v), veh/h 647 125 198 1987 117 175
Grp Sat Flow(s),veh/h/ln 1676 1437 1681 1676 1681 1500
Q Serve(g_s), s 25.0 10.0 9.4 42.8 9.1 16.1
Cycle Q Clear(g_c), s 25.0 10.0 9.4 42.8 9.1 16.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 845 362 838 2649 221 197
V/C Ratio(X) 0.77 0.34 0.24 0.75 0.53 0.89
Avail Cap(c_a), veh/h 1832 785 838 2649 330 295
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 48.5 42.9 19.9 7.6 56.8 59.8
Incr Delay (d2), s/veh 6.5 2.6 0.1 1.3 0.7 14.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 12.4 4.2 4.4 19.8 4.3 7.4
LnGrp Delay(d),s/veh 55.1 45.5 20.0 8.9 57.5 74.1
LnGrp LOS E D B A E E
Approach Vol, veh/h 772 2185 292
Approach Delay, s/veh 53.5 9.9 67.4
Approach LOS D A E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 75.3 40.8 23.9 116.1
Change Period (Y+Rc), s 5.5 * 5.5 5.5 5.5
Max Green Setting (Gmax), s 21.0 * 77 27.5 101.5
Max Q Clear Time (g_c+I1), s 11.4 27.0 18.1 44.8
Green Ext Time (p_c), s 8.8 8.3 0.3 37.9

Intersection Summary
HCM 2010 Ctrl Delay 25.4
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 94 680 23 9 1840 192 13 9 8 140 5 142
Future Volume (vph) 94 680 23 9 1840 192 13 9 8 140 5 142
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 0.96 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.95 1.00
Satd. Flow (prot) 1676 4787 1676 4733 1665 1684 1474
Flt Permitted 0.95 1.00 0.95 1.00 0.98 0.95 1.00
Satd. Flow (perm) 1676 4787 1676 4733 1665 1684 1474
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 107 773 26 10 2091 218 15 10 9 159 6 161
RTOR Reduction (vph) 0 1 0 0 6 0 0 8 0 0 0 152
Lane Group Flow (vph) 107 798 0 10 2303 0 0 26 0 0 165 9
Confl. Peds. (#/hr) 5 6 6 5 1 1
Confl. Bikes (#/hr) 2 4
Turn Type Prot NA Prot NA Split NA Split NA custom
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 3
Actuated Green, G (s) 12.7 92.4 1.2 80.9 7.9 18.5 7.9
Effective Green, g (s) 12.7 92.4 1.2 80.9 7.9 18.5 7.9
Actuated g/C Ratio 0.09 0.66 0.01 0.58 0.06 0.13 0.06
Clearance Time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.0
Vehicle Extension (s) 2.0 3.0 2.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 152 3159 14 2734 93 222 83
v/s Ratio Prot c0.06 0.17 0.01 c0.49 c0.02 c0.10
v/s Ratio Perm 0.01
v/c Ratio 0.70 0.25 0.71 0.84 0.27 0.74 0.11
Uniform Delay, d1 61.8 9.7 69.2 24.3 63.3 58.5 62.7
Progression Factor 1.32 0.30 1.39 0.80 1.00 1.00 1.00
Incremental Delay, d2 11.0 0.2 76.3 2.1 0.6 11.1 0.2
Delay (s) 92.8 3.1 172.5 21.5 63.9 69.6 62.9
Level of Service F A F C E E E
Approach Delay (s) 13.7 22.1 63.9 66.3
Approach LOS B C E E

Intersection Summary
HCM 2000 Control Delay 24.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 578 215 554 1385 30 249 170 197 69 490 58
Future Volume (vph) 85 578 215 554 1385 30 249 170 197 69 490 58
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.97 0.91 0.91 0.91 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (prot) 1676 4589 3252 4801 1526 3149 1491 1676 3295
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (perm) 1676 4589 3252 4801 1526 3149 1491 1676 3295
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 93 635 236 609 1522 33 274 187 216 76 538 64
RTOR Reduction (vph) 0 41 0 0 1 0 0 0 140 0 6 0
Lane Group Flow (vph) 93 830 0 609 1554 0 151 310 76 76 596 0
Confl. Peds. (#/hr) 2 7 7 2 1 2 2 1
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Split NA pm+ov Split NA
Protected Phases 5 2 1 6 3 3 1 4 4
Permitted Phases 3
Actuated Green, G (s) 11.6 41.0 30.1 59.5 19.4 19.4 49.5 29.5 29.5
Effective Green, g (s) 11.6 41.0 30.1 59.5 19.4 19.4 49.5 29.5 29.5
Actuated g/C Ratio 0.08 0.29 0.22 0.42 0.14 0.14 0.35 0.21 0.21
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 138 1343 699 2040 211 436 527 353 694
v/s Ratio Prot 0.06 0.18 c0.19 c0.32 c0.10 0.10 0.03 0.05 c0.18
v/s Ratio Perm 0.02
v/c Ratio 0.67 0.62 0.87 0.76 0.72 0.71 0.14 0.22 0.86
Uniform Delay, d1 62.4 42.7 53.1 34.2 57.7 57.6 30.8 45.7 53.2
Progression Factor 1.21 0.68 1.46 0.76 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.5 2.1 7.0 1.1 9.2 4.5 0.0 0.1 9.9
Delay (s) 85.2 31.2 84.6 27.1 66.9 62.1 30.9 45.8 63.2
Level of Service F C F C E E C D E
Approach Delay (s) 36.4 43.3 53.2 61.2
Approach LOS D D D E

Intersection Summary
HCM 2000 Control Delay 46.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 126 514 0 13 1795 47 3 0 0 125 1 373
Future Volume (vph) 126 514 0 13 1795 47 3 0 0 125 1 373
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.0 5.0 5.5 5.5 5.5
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.95 0.95 1.00
Satd. Flow (prot) 1676 4818 1676 4796 1676 1593 1598 1445
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.95 0.95 1.00
Satd. Flow (perm) 1676 4818 1676 4796 1676 1593 1598 1445
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 148 605 0 15 2112 55 4 0 0 147 1 439
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 0 0 0 269
Lane Group Flow (vph) 148 605 0 15 2166 0 4 0 0 73 75 170
Confl. Peds. (#/hr) 3 9 9 3 17 17
Confl. Bikes (#/hr) 4
Turn Type Prot NA Prot NA Split Split NA Perm
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 4
Actuated Green, G (s) 14.7 91.3 2.9 80.0 6.0 19.8 19.8 19.8
Effective Green, g (s) 14.7 91.3 2.9 80.0 6.0 19.8 19.8 19.8
Actuated g/C Ratio 0.10 0.65 0.02 0.57 0.04 0.14 0.14 0.14
Clearance Time (s) 4.0 5.5 4.0 5.0 5.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 175 3142 34 2740 71 225 226 204
v/s Ratio Prot c0.09 0.13 0.01 c0.45 c0.00 0.05 0.05
v/s Ratio Perm c0.12
v/c Ratio 0.85 0.19 0.44 0.79 0.06 0.32 0.33 0.83
Uniform Delay, d1 61.5 9.7 67.7 23.4 64.3 54.1 54.1 58.5
Progression Factor 0.74 0.62 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.5 0.1 3.3 1.7 0.1 0.3 0.3 23.5
Delay (s) 70.9 6.2 71.0 25.2 64.4 54.4 54.5 82.0
Level of Service E A E C E D D F
Approach Delay (s) 18.9 25.5 64.4 75.0
Approach LOS B C E E

Intersection Summary
HCM 2000 Control Delay 32.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 242 336 603 483 59 80 350 148 43 1368 118
Future Volume (veh/h) 110 242 336 603 483 59 80 350 148 43 1368 118
Number 3 8 18 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 116 255 354 635 508 62 84 368 156 45 1440 124
Adj No. of Lanes 2 2 1 2 2 0 1 2 1 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 159 715 319 630 1077 131 102 1462 653 57 1371 605
Arrive On Green 0.05 0.21 0.21 0.19 0.36 0.36 0.06 0.44 0.44 0.03 0.41 0.41
Sat Flow, veh/h 3261 3353 1496 3261 3010 366 1681 3353 1498 1681 3353 1479
Grp Volume(v), veh/h 116 255 354 635 282 288 84 368 156 45 1440 124
Grp Sat Flow(s),veh/h/ln1630 1676 1496 1630 1676 1699 1681 1676 1498 1681 1676 1479
Q Serve(g_s), s 5.3 9.7 32.0 29.0 19.5 19.6 7.4 10.4 9.8 4.0 61.4 8.1
Cycle Q Clear(g_c), s 5.3 9.7 32.0 29.0 19.5 19.6 7.4 10.4 9.8 4.0 61.4 8.1
Prop In Lane 1.00 1.00 1.00 0.22 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 159 715 319 630 600 608 102 1462 653 57 1371 605
V/C Ratio(X) 0.73 0.36 1.11 1.01 0.47 0.47 0.82 0.25 0.24 0.79 1.05 0.20
Avail Cap(c_a), veh/h 348 715 319 630 600 608 134 1462 653 134 1371 605
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh70.4 50.2 59.0 60.5 37.2 37.2 69.6 26.8 26.6 71.9 44.3 28.6
Incr Delay (d2), s/veh 2.4 0.1 83.1 37.7 0.2 0.2 19.9 0.4 0.9 8.8 38.6 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.4 4.5 20.6 16.3 9.0 9.2 4.0 4.9 4.2 2.0 35.7 3.4
LnGrp Delay(d),s/veh 72.8 50.3 142.1 98.2 37.4 37.4 89.5 27.2 27.5 80.7 82.9 28.8
LnGrp LOS E D F F D D F C C F F C
Approach Vol, veh/h 725 1205 608 1609
Approach Delay, s/veh 98.7 69.4 35.9 78.7
Approach LOS F E D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.1 70.9 11.3 58.7 13.1 66.9 33.0 37.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s12.0 58.5 16.0 45.0 12.0 58.5 29.0 32.0
Max Q Clear Time (g_c+I1), s6.0 12.4 7.3 21.6 9.4 63.4 31.0 34.0
Green Ext Time (p_c), s 0.0 30.6 0.1 4.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 73.2
HCM 2010 LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 109 684 92 308 611 140 115 302 322 422 1648 136
Future Volume (veh/h) 109 684 92 308 611 140 115 302 322 422 1648 136
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.88 1.00 0.91 1.00 0.97 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 116 728 98 328 650 149 122 321 343 449 1753 145
Adj No. of Lanes 2 2 1 2 2 1 1 3 0 1 3 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 159 738 289 369 953 387 143 849 386 469 2077 171
Arrive On Green 0.05 0.22 0.22 0.11 0.28 0.28 0.09 0.26 0.26 0.28 0.46 0.46
Sat Flow, veh/h 3261 3353 1313 3261 3353 1361 1681 3212 1461 1681 4530 374
Grp Volume(v), veh/h 116 728 98 328 650 149 122 321 343 449 1242 656
Grp Sat Flow(s),veh/h/ln1630 1676 1313 1630 1676 1361 1681 1606 1461 1681 1606 1692
Q Serve(g_s), s 5.3 32.4 9.4 14.9 25.8 13.2 10.7 12.3 33.9 39.4 51.2 51.5
Cycle Q Clear(g_c), s 5.3 32.4 9.4 14.9 25.8 13.2 10.7 12.3 33.9 39.4 51.2 51.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.22
Lane Grp Cap(c), veh/h 159 738 289 369 953 387 143 849 386 469 1472 776
V/C Ratio(X) 0.73 0.99 0.34 0.89 0.68 0.39 0.85 0.38 0.89 0.96 0.84 0.85
Avail Cap(c_a), veh/h 391 738 289 391 953 387 269 849 386 560 1472 776
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh70.4 58.3 49.3 65.6 47.7 43.1 67.7 45.1 53.1 53.2 35.9 35.9
Incr Delay (d2), s/veh 2.4 29.7 0.3 19.7 1.7 0.2 5.4 0.4 21.9 24.0 6.1 11.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.4 18.1 3.5 7.7 12.1 5.0 5.2 5.5 16.0 21.5 23.8 26.4
LnGrp Delay(d),s/veh 72.7 88.0 49.6 85.3 49.3 43.4 73.1 45.5 74.9 77.2 41.9 47.0
LnGrp LOS E F D F D D E D E E D D
Approach Vol, veh/h 942 1127 786 2347
Approach Delay, s/veh 82.1 59.0 62.6 50.1
Approach LOS F E E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.8 74.3 21.0 38.0 45.9 45.1 11.3 47.6
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s24.0 56.5 18.0 33.0 50.0 30.5 18.0 33.0
Max Q Clear Time (g_c+I1), s12.7 53.5 16.9 34.4 41.4 35.9 7.3 27.8
Green Ext Time (p_c), s 0.1 2.9 0.1 0.0 0.5 0.0 0.1 3.0

Intersection Summary
HCM 2010 Ctrl Delay 59.7
HCM 2010 LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 299 1171 118 69 1094 261 43 12 15 144 19 210
Future Volume (vph) 299 1171 118 69 1094 261 43 12 15 144 19 210
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.5 4.5 4.0 5.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.95 1.00 0.97 1.00 0.88
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 4818 1481 3252 4818 1474 3252 3353 1470 3252 1765 2640
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3252 4818 1481 3252 4818 1474 3252 3353 1470 3252 1765 2640
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 318 1246 126 73 1164 278 46 13 16 153 20 223
RTOR Reduction (vph) 0 0 49 0 0 92 0 0 15 0 0 176
Lane Group Flow (vph) 318 1246 77 73 1164 186 46 13 1 153 20 47
Confl. Peds. (#/hr) 2 2 4 4
Confl. Bikes (#/hr) 1 8 1
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 6 8 4
Actuated Green, G (s) 15.1 67.4 67.4 8.0 60.3 60.3 8.5 7.5 7.5 9.6 8.1 23.2
Effective Green, g (s) 15.1 67.4 67.4 8.0 60.3 60.3 8.5 7.5 7.5 9.6 8.1 23.2
Actuated g/C Ratio 0.14 0.61 0.61 0.07 0.55 0.55 0.08 0.07 0.07 0.09 0.07 0.21
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.5 4.5 4.0 5.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 446 2952 907 236 2641 808 251 228 100 283 129 556
v/s Ratio Prot c0.10 0.26 0.02 c0.24 0.01 0.00 c0.05 c0.01 0.01
v/s Ratio Perm 0.05 0.13 0.00 0.01
v/c Ratio 0.71 0.42 0.09 0.31 0.44 0.23 0.18 0.06 0.01 0.54 0.16 0.08
Uniform Delay, d1 45.4 11.1 8.7 48.4 14.8 12.9 47.5 47.9 47.8 48.1 47.7 34.9
Progression Factor 1.00 1.00 1.00 1.33 0.36 0.25 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.5 0.4 0.2 0.2 0.0 0.0 0.1 0.0 0.0 1.1 0.2 0.0
Delay (s) 49.8 11.6 8.9 64.4 5.3 3.3 47.6 48.0 47.8 49.2 47.9 34.9
Level of Service D B A E A A D D D D D C
Approach Delay (s) 18.6 7.8 47.7 41.1
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 17.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 86 783 129 0 998 8 524 492 118 111 277 244
Future Volume (vph) 86 783 129 0 998 8 524 492 118 111 277 244
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.5 5.0 5.0 5.0 4.5 5.0 4.5 5.0 5.0
Lane Util. Factor 0.97 0.91 1.00 0.91 0.97 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 4818 1463 4811 3252 3244 1676 3353 1476
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3252 4818 1463 4811 3252 3244 1676 3353 1476
Peak-hour factor, PHF 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Adj. Flow (vph) 99 900 148 0 1147 9 602 566 136 128 318 280
RTOR Reduction (vph) 0 0 79 0 1 0 0 20 0 0 0 149
Lane Group Flow (vph) 99 900 69 0 1155 0 602 682 0 128 318 131
Confl. Peds. (#/hr) 2 9 9 2 3 3 3 3
Confl. Bikes (#/hr) 7 1
Turn Type Prot NA Perm NA Prot NA Prot NA custom
Protected Phases 1 6 2 3 8 7 4
Permitted Phases 6 6
Actuated Green, G (s) 8.3 51.4 51.4 38.6 20.5 30.5 13.6 23.6 51.4
Effective Green, g (s) 8.3 51.4 51.4 38.6 20.5 30.5 13.6 23.6 51.4
Actuated g/C Ratio 0.08 0.47 0.47 0.35 0.19 0.28 0.12 0.21 0.47
Clearance Time (s) 4.5 5.0 5.0 5.0 4.5 5.0 4.5 5.0 5.0
Vehicle Extension (s) 3.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
Lane Grp Cap (vph) 245 2251 683 1688 606 899 207 719 689
v/s Ratio Prot 0.03 c0.19 c0.24 c0.19 c0.21 0.08 0.09
v/s Ratio Perm 0.05 0.09
v/c Ratio 0.40 0.40 0.10 0.68 0.99 0.76 0.62 0.44 0.19
Uniform Delay, d1 48.5 19.2 16.4 30.5 44.7 36.4 45.7 37.5 17.1
Progression Factor 0.98 0.67 0.81 1.11 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.1 0.1 2.2 34.7 3.9 5.4 0.6 0.2
Delay (s) 48.8 13.0 13.4 36.0 79.4 40.3 51.1 38.1 17.3
Level of Service D B B D E D D D B
Approach Delay (s) 16.1 36.0 58.3 32.4
Approach LOS B D E C

Intersection Summary
HCM 2000 Control Delay 36.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 47 221 42 126 608 255 92 1080 96 61 635 24
Future Volume (veh/h) 47 221 42 126 608 255 92 1080 96 61 635 24
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 49 230 44 131 633 266 96 1125 100 64 661 25
Adj No. of Lanes 1 2 0 1 2 1 1 3 0 1 2 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 62 1154 217 157 1566 686 120 1279 114 81 877 385
Arrive On Green 0.04 0.41 0.41 0.09 0.47 0.47 0.07 0.28 0.28 0.05 0.26 0.26
Sat Flow, veh/h 1681 2814 529 1681 3353 1469 1681 4498 399 1681 3353 1472
Grp Volume(v), veh/h 49 135 139 131 633 266 96 803 422 64 661 25
Grp Sat Flow(s),veh/h/ln1681 1676 1666 1681 1676 1469 1681 1606 1686 1681 1676 1472
Q Serve(g_s), s 3.2 5.7 5.9 8.4 13.6 13.0 6.2 26.2 26.3 4.1 19.9 1.4
Cycle Q Clear(g_c), s 3.2 5.7 5.9 8.4 13.6 13.0 6.2 26.2 26.3 4.1 19.9 1.4
Prop In Lane 1.00 0.32 1.00 1.00 1.00 0.24 1.00 1.00
Lane Grp Cap(c), veh/h 62 687 683 157 1566 686 120 913 479 81 877 385
V/C Ratio(X) 0.79 0.20 0.20 0.83 0.40 0.39 0.80 0.88 0.88 0.79 0.75 0.06
Avail Cap(c_a), veh/h 183 687 683 244 1566 686 290 964 506 214 877 385
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.80 0.80 0.80 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh52.6 20.8 20.9 49.0 19.3 19.1 50.3 37.6 37.6 51.8 37.4 30.5
Incr Delay (d2), s/veh 8.3 0.6 0.7 6.1 0.1 0.3 4.7 8.6 15.0 6.3 3.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.6 2.8 2.8 4.2 6.4 5.3 3.0 12.7 14.2 2.1 9.7 0.6
LnGrp Delay(d),s/veh 60.9 21.5 21.5 55.1 19.4 19.4 55.0 46.1 52.6 58.1 40.7 30.5
LnGrp LOS E C C E B B E D D E D C
Approach Vol, veh/h 323 1030 1321 750
Approach Delay, s/veh 27.5 23.9 48.8 41.8
Approach LOS C C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.3 50.1 11.8 33.8 8.0 56.4 9.3 36.3
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s16.0 29.0 19.0 28.0 12.0 33.0 14.0 33.0
Max Q Clear Time (g_c+I1), s10.4 7.9 8.2 21.9 5.2 15.6 6.1 28.3
Green Ext Time (p_c), s 0.1 7.0 0.1 4.2 0.0 6.4 0.0 3.0

Intersection Summary
HCM 2010 Ctrl Delay 37.8
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 79 0 0 1070 177 679 838 6 0 0 0
Future Volume (vph) 3 79 0 0 1070 177 679 838 6 0 0 0
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 5.5 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.86 0.86
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 0.99
Satd. Flow (prot) 1676 1765 3273 1442 4489
Flt Permitted 0.95 1.00 1.00 0.95 0.99
Satd. Flow (perm) 1676 1765 3273 1442 4489
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 3 81 0 0 1103 182 700 864 6 0 0 0
RTOR Reduction (vph) 0 0 0 0 15 0 0 1 0 0 0 0
Lane Group Flow (vph) 3 81 0 0 1270 0 385 1184 0 0 0 0
Confl. Peds. (#/hr) 5 1 1 5 16 16
Confl. Bikes (#/hr) 1 1
Turn Type Prot NA NA Split NA
Protected Phases 3 8 4 2 2
Permitted Phases
Actuated Green, G (s) 1.2 34.7 29.5 44.8 44.8
Effective Green, g (s) 1.2 34.7 29.5 44.8 44.8
Actuated g/C Ratio 0.01 0.39 0.33 0.50 0.50
Clearance Time (s) 4.0 5.5 5.5 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 22 680 1072 717 2234
v/s Ratio Prot 0.00 c0.05 c0.39 c0.27 0.26
v/s Ratio Perm
v/c Ratio 0.14 0.12 1.18 0.54 0.53
Uniform Delay, d1 43.9 17.8 30.2 15.5 15.4
Progression Factor 1.00 1.00 0.91 1.00 1.00
Incremental Delay, d2 1.0 0.0 91.2 2.9 0.9
Delay (s) 44.9 17.8 118.8 18.4 16.3
Level of Service D B F B B
Approach Delay (s) 18.8 118.8 16.8 0.0
Approach LOS B F B A

Intersection Summary
HCM 2000 Control Delay 61.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 62 68 134 233 399 107 101 375 92 73 1564 581
Future Volume (vph) 62 68 134 233 399 107 101 375 92 73 1564 581
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 4.0 5.5 4.0 5.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.90 1.00 1.00 0.85 1.00 0.97 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1676 2989 1676 3353 1481 1676 4663 1676 4622
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1676 2989 1676 3353 1481 1676 4663 1676 4622
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 72 79 156 271 464 124 117 436 107 85 1819 676
RTOR Reduction (vph) 0 73 0 0 0 58 0 37 0 0 44 0
Lane Group Flow (vph) 72 162 0 271 464 66 117 506 0 85 2451 0
Confl. Peds. (#/hr) 2 2 1 1
Confl. Bikes (#/hr) 1 1
Turn Type Prot NA Prot NA Perm Prot NA Prot NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6
Actuated Green, G (s) 10.8 80.0 11.0 80.2 80.2 15.0 28.2 11.3 24.5
Effective Green, g (s) 10.8 80.0 11.0 80.2 80.2 15.0 28.2 11.3 24.5
Actuated g/C Ratio 0.07 0.53 0.07 0.53 0.53 0.10 0.19 0.08 0.16
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 5.5 4.0 5.5
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 120 1594 122 1792 791 167 876 126 754
v/s Ratio Prot 0.04 0.05 c0.16 c0.14 c0.07 c0.11 0.05 c0.53
v/s Ratio Perm 0.04
v/c Ratio 0.60 0.10 2.22 0.26 0.08 0.70 0.58 0.67 3.25
Uniform Delay, d1 67.5 17.3 69.5 18.8 17.0 65.3 55.5 67.6 62.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.25 0.91 1.00 1.00
Incremental Delay, d2 5.3 0.1 575.2 0.1 0.1 10.3 0.6 10.7 1016.0
Delay (s) 72.8 17.4 644.7 19.0 17.1 91.7 51.3 78.2 1078.8
Level of Service E B F B B F D E F
Approach Delay (s) 30.4 216.1 58.4 1045.8
Approach LOS C F E F

Intersection Summary
HCM 2000 Control Delay 665.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 108.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing
50: Ygnacio Valley Rd & Clayton Rd Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 48

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 127 163 19 276 646 54 75 221 75 112 1181 543
Future Volume (veh/h) 127 163 19 276 646 54 75 221 75 112 1181 543
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 138 177 0 300 702 0 82 240 82 122 1284 590
Adj No. of Lanes 2 3 1 2 3 0 2 3 1 2 3 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 184 724 225 345 962 0 126 2584 792 166 2643 821
Arrive On Green 0.06 0.15 0.00 0.11 0.20 0.00 0.04 0.54 0.54 0.05 0.55 0.55
Sat Flow, veh/h 3261 4818 1500 3261 4976 0 3261 4818 1477 3261 4818 1496
Grp Volume(v), veh/h 138 177 0 300 702 0 82 240 82 122 1284 590
Grp Sat Flow(s),veh/h/ln1630 1606 1500 1630 1606 0 1630 1606 1477 1630 1606 1496
Q Serve(g_s), s 6.3 4.9 0.0 13.6 20.5 0.0 3.7 3.6 4.1 5.5 24.6 44.1
Cycle Q Clear(g_c), s 6.3 4.9 0.0 13.6 20.5 0.0 3.7 3.6 4.1 5.5 24.6 44.1
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 184 724 225 345 962 0 126 2584 792 166 2643 821
V/C Ratio(X) 0.75 0.24 0.00 0.87 0.73 0.00 0.65 0.09 0.10 0.74 0.49 0.72
Avail Cap(c_a), veh/h 761 1718 535 456 1269 0 304 2584 792 456 2643 821
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.09 0.09 0.09
Uniform Delay (d), s/veh69.7 56.2 0.0 66.0 56.2 0.0 71.1 17.0 17.1 70.2 20.8 25.2
Incr Delay (d2), s/veh 2.3 0.2 0.0 10.8 1.9 0.0 2.1 0.0 0.1 0.2 0.1 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.9 2.2 0.0 6.6 9.3 0.0 1.7 1.6 1.7 2.5 11.0 18.3
LnGrp Delay(d),s/veh 72.1 56.5 0.0 76.9 58.1 0.0 73.2 17.0 17.1 70.4 20.9 25.7
LnGrp LOS E E E E E B B E C C
Approach Vol, veh/h 315 1002 404 1996
Approach Delay, s/veh 63.3 63.7 28.4 25.4
Approach LOS E E C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.8 89.3 13.4 36.5 12.6 87.5 20.9 29.0
Change Period (Y+Rc), s 5.0 7.0 5.0 6.5 5.0 7.0 5.0 6.5
Max Green Setting (Gmax), s14.0 38.0 35.0 39.5 21.0 31.0 21.0 53.5
Max Q Clear Time (g_c+I1), s5.7 46.1 8.3 22.5 7.5 6.1 15.6 6.9
Green Ext Time (p_c), s 0.1 0.0 0.2 7.0 0.1 18.8 0.3 10.0

Intersection Summary
HCM 2010 Ctrl Delay 39.3
HCM 2010 LOS D
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Intersection
Int Delay, s/veh 0.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 3 25 1552 5 17 398
Future Vol, veh/h 3 25 1552 5 17 398
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 3 26 1617 5 18 415

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1862 811 0 0 1622 0
          Stage 1 1619 - - - - -
          Stage 2 243 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 65 322 - - 397 -
          Stage 1 147 - - - - -
          Stage 2 775 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 61 322 - - 397 -
Mov Cap-2 Maneuver 61 - - - - -
          Stage 1 147 - - - - -
          Stage 2 729 - - - - -

Approach WB NB SB
HCM Control Delay, s 23.8 0 1
HCM LOS C

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 221 397 -
HCM Lane V/C Ratio - - 0.132 0.045 -
HCM Control Delay (s) - - 23.8 14.5 0.4
HCM Lane LOS - - C B A
HCM 95th %tile Q(veh) - - 0.4 0.1 -
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Intersection
Intersection Delay, s/veh 201.1
Intersection LOS F

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Lane Configurations
Traffic Vol, veh/h 0 307 5 31 0 0 0 0 0 0 356 1221
Future Vol, veh/h 0 307 5 31 0 0 0 0 0 0 356 1221
Peak Hour Factor 0.92 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.92 0.99 0.99 0.99
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 310 5 31 0 0 0 0 0 0 360 1233
Number of Lanes 0 0 1 1 0 0 0 0 0 0 2 1

Approach EB NB
Opposing Approach SB
Opposing Lanes 0 2
Conflicting Approach Left SB EB
Conflicting Lanes Left 2 2
Conflicting Approach Right NB
Conflicting Lanes Right 3 0
HCM Control Delay 39.5 289.4
HCM LOS E F

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 SBLn1 SBLn2
Vol Left, % 0% 0% 0% 98% 0% 41% 0%
Vol Thru, % 100% 100% 0% 2% 0% 59% 100%
Vol Right, % 0% 0% 100% 0% 100% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 178 178 1221 312 31 216 256
LT Vol 0 0 0 307 0 88 0
Through Vol 178 178 0 5 0 128 256
RT Vol 0 0 1221 0 31 0 0
Lane Flow Rate 180 180 1233 315 31 218 259
Geometry Grp 8 8 8 8 8 8 8
Degree of Util (X) 0.384 0.384 1.777 0.791 0.068 0.512 0.592
Departure Headway (Hd) 7.686 7.686 5.188 10.165 8.938 9.485 9.274
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 466 466 703 359 403 382 393
Service Time 5.485 5.485 2.983 7.865 6.638 7.185 6.974
HCM Lane V/C Ratio 0.386 0.386 1.754 0.877 0.077 0.571 0.659
HCM Control Delay 15.3 15.3 369.3 42.2 12.3 21.7 24.6
HCM Lane LOS C C F E B C C
HCM 95th-tile Q 1.8 1.8 72.5 6.6 0.2 2.8 3.7
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 88 384 0
Future Vol, veh/h 0 88 384 0
Peak Hour Factor 0.92 0.99 0.99 0.99
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 89 388 0
Number of Lanes 0 0 2 0

Approach SB
Opposing Approach NB
Opposing Lanes 3
Conflicting Approach Left
Conflicting Lanes Left 0
Conflicting Approach Right EB
Conflicting Lanes Right 2
HCM Control Delay 23.3
HCM LOS C
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Intersection
Intersection Delay, s/veh19.2
Intersection LOS C

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 0 0 316 2 66 0 160 503 0 0 0 156 284
Future Vol, veh/h 0 0 0 0 0 316 2 66 0 160 503 0 0 0 156 284
Peak Hour Factor 0.92 0.94 0.94 0.94 0.92 0.94 0.94 0.94 0.92 0.94 0.94 0.94 0.92 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 0 0 0 336 2 70 0 170 535 0 0 0 166 302
Number of Lanes 0 0 0 0 0 1 1 1 0 0 2 0 0 0 2 1

Approach WB NB SB
Opposing Approach SB NB
Opposing Lanes 0 3 2
Conflicting Approach Left NB WB
Conflicting Lanes Left 2 0 3
Conflicting Approach Right SB WB
Conflicting Lanes Right 3 3 0
HCM Control Delay 14.5 26.3 12.5
HCM LOS B D B

Lane NBLn1 NBLn2WBLn1WBLn2WBLn3 SBLn1 SBLn2 SBLn3
Vol Left, % 49% 0% 100% 99% 0% 0% 0% 0%
Vol Thru, % 51% 100% 0% 1% 0% 100% 100% 0%
Vol Right, % 0% 0% 0% 0% 100% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 328 335 158 160 66 78 78 284
LT Vol 160 0 158 158 0 0 0 0
Through Vol 168 335 0 2 0 78 78 0
RT Vol 0 0 0 0 66 0 0 284
Lane Flow Rate 349 357 168 170 70 83 83 302
Geometry Grp 8 8 7 7 7 8 8 8
Degree of Util (X) 0.718 0.711 0.371 0.375 0.132 0.182 0.182 0.452
Departure Headway (Hd) 7.42 7.172 7.945 7.939 6.758 7.879 7.879 5.389
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 488 503 454 454 534 456 456 668
Service Time 5.158 4.909 5.678 5.671 4.458 5.618 5.618 3.127
HCM Lane V/C Ratio 0.715 0.71 0.37 0.374 0.131 0.182 0.182 0.452
HCM Control Delay 26.9 25.7 15.3 15.4 10.5 12.4 12.4 12.5
HCM Lane LOS D D C C B B B B
HCM 95th-tile Q 5.7 5.6 1.7 1.7 0.5 0.7 0.7 2.4
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Intersection
Intersection Delay, s/veh 8.2
Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 74 3 0 0 0 6 22 0 2 3 2 0 44 7 83
Future Vol, veh/h 0 74 3 0 0 0 6 22 0 2 3 2 0 44 7 83
Peak Hour Factor 0.92 0.75 0.75 0.75 0.92 0.75 0.75 0.75 0.92 0.75 0.75 0.75 0.92 0.75 0.75 0.75
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 99 4 0 0 0 8 29 0 3 4 3 0 59 9 111
Number of Lanes 0 0 1 0 0 0 1 0 0 1 1 0 0 1 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 2 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 3 1 1
HCM Control Delay 9.2 7.5 8 7.8
HCM LOS A A A A

Lane NBLn1 NBLn2 EBLn1WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 96% 0% 100% 0% 0%
Vol Thru, % 0% 60% 4% 21% 0% 15% 0%
Vol Right, % 0% 40% 0% 79% 0% 85% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 2 5 77 28 44 46 44
LT Vol 2 0 74 0 44 0 0
Through Vol 0 3 3 6 0 7 0
RT Vol 0 2 0 22 0 39 44
Lane Flow Rate 3 7 103 37 59 61 59
Geometry Grp 8 8 7 7 7 7 7
Degree of Util (X) 0.004 0.009 0.156 0.047 0.089 0.074 0.069
Departure Headway (Hd) 5.795 5.011 5.465 4.509 5.431 4.333 4.226
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 618 715 658 796 662 829 850
Service Time 3.521 2.736 3.182 2.227 3.143 2.045 1.938
HCM Lane V/C Ratio 0.005 0.01 0.157 0.046 0.089 0.074 0.069
HCM Control Delay 8.5 7.8 9.2 7.5 8.7 7.4 7.3
HCM Lane LOS A A A A A A A
HCM 95th-tile Q 0 0 0.6 0.1 0.3 0.2 0.2
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 141 4 2 1 2 25 1 97 1 20 131 182
Future Volume (veh/h) 141 4 2 1 2 25 1 97 1 20 131 182
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1800 1765 1800 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 152 4 2 1 2 27 1 104 1 22 141 196
Adj No. of Lanes 1 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 219 145 72 2 5 63 4 784 8 23 407 363
Arrive On Green 0.13 0.13 0.13 0.05 0.05 0.05 0.00 0.23 0.23 0.01 0.24 0.24
Sat Flow, veh/h 1681 1110 555 51 101 1366 1681 3403 33 1681 1676 1494
Grp Volume(v), veh/h 152 0 6 30 0 0 1 51 54 22 141 196
Grp Sat Flow(s),veh/h/ln1681 0 1665 1518 0 0 1681 1676 1759 1681 1676 1494
Q Serve(g_s), s 3.3 0.0 0.1 0.7 0.0 0.0 0.0 0.9 0.9 0.5 2.7 4.4
Cycle Q Clear(g_c), s 3.3 0.0 0.1 0.7 0.0 0.0 0.0 0.9 0.9 0.5 2.7 4.4
Prop In Lane 1.00 0.33 0.03 0.90 1.00 0.02 1.00 1.00
Lane Grp Cap(c), veh/h 219 0 217 70 0 0 4 386 405 23 407 363
V/C Ratio(X) 0.69 0.00 0.03 0.43 0.00 0.00 0.23 0.13 0.13 0.96 0.35 0.54
Avail Cap(c_a), veh/h 1322 0 1310 995 0 0 441 1538 1614 441 1538 1371
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh15.9 0.0 14.5 17.7 0.0 0.0 19.0 11.6 11.7 18.8 11.9 12.6
Incr Delay (d2), s/veh 1.5 0.0 0.0 1.5 0.0 0.0 9.3 0.2 0.1 44.0 0.5 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.6 0.0 0.1 0.3 0.0 0.0 0.0 0.4 0.5 0.5 1.3 1.9
LnGrp Delay(d),s/veh 17.3 0.0 14.5 19.3 0.0 0.0 28.4 11.8 11.8 62.8 12.4 13.8
LnGrp LOS B B B C B B E B B
Approach Vol, veh/h 158 30 106 359
Approach Delay, s/veh 17.2 19.3 12.0 16.3
Approach LOS B B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.0 15.2 10.6 4.6 15.7 7.4
Change Period (Y+Rc), s 4.5 6.4 5.6 4.5 6.4 5.6
Max Green Setting (Gmax), s10.0 35.0 30.0 10.0 35.0 25.0
Max Q Clear Time (g_c+I1), s2.5 2.9 5.3 2.0 6.4 2.7
Green Ext Time (p_c), s 0.0 2.6 0.0 0.0 2.6 0.0

Intersection Summary
HCM 2010 Ctrl Delay 15.9
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 134 90 27 126 78 315 16 186 107 581 297 95
Future Volume (veh/h) 134 90 27 126 78 315 16 186 107 581 297 95
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 143 96 29 134 83 0 17 198 114 618 316 101
Adj No. of Lanes 1 2 0 1 2 1 1 2 0 2 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 182 306 89 171 380 170 48 401 220 762 996 312
Arrive On Green 0.11 0.12 0.12 0.10 0.11 0.00 0.03 0.19 0.19 0.23 0.40 0.40
Sat Flow, veh/h 1681 2561 744 1681 3353 1500 1681 2084 1147 3261 2503 785
Grp Volume(v), veh/h 143 62 63 134 83 0 17 157 155 618 210 207
Grp Sat Flow(s),veh/h/ln1681 1676 1629 1681 1676 1500 1681 1676 1554 1630 1676 1612
Q Serve(g_s), s 5.6 2.3 2.4 5.3 1.5 0.0 0.7 5.7 6.1 12.2 5.9 6.1
Cycle Q Clear(g_c), s 5.6 2.3 2.4 5.3 1.5 0.0 0.7 5.7 6.1 12.2 5.9 6.1
Prop In Lane 1.00 0.46 1.00 1.00 1.00 0.74 1.00 0.49
Lane Grp Cap(c), veh/h 182 201 195 171 380 170 48 322 299 762 667 641
V/C Ratio(X) 0.79 0.31 0.33 0.78 0.22 0.00 0.36 0.49 0.52 0.81 0.31 0.32
Avail Cap(c_a), veh/h 445 1133 1101 445 2267 1014 593 665 617 1150 667 641
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh29.6 27.4 27.4 29.8 27.4 0.0 32.5 24.5 24.6 24.7 14.1 14.2
Incr Delay (d2), s/veh 7.4 1.5 1.6 7.7 0.5 0.0 4.5 1.1 1.4 2.7 0.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.0 1.1 1.2 2.8 0.7 0.0 0.4 2.7 2.7 5.8 2.7 2.7
LnGrp Delay(d),s/veh 37.0 28.8 29.1 37.5 27.9 0.0 36.9 25.6 26.0 27.4 14.4 14.5
LnGrp LOS D C C D C D C C C B B
Approach Vol, veh/h 268 217 329 1035
Approach Delay, s/veh 33.2 33.8 26.4 22.1
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.4 15.1 7.4 33.1 12.8 14.7 21.4 19.1
Change Period (Y+Rc), s 5.5 7.0 5.5 6.0 5.5 7.0 5.5 6.0
Max Green Setting (Gmax), s18.0 46.0 24.0 27.0 18.0 46.0 24.0 27.0
Max Q Clear Time (g_c+I1), s7.3 4.4 2.7 8.1 7.6 3.5 14.2 8.1
Green Ext Time (p_c), s 0.2 2.0 0.0 4.0 0.2 2.0 1.7 3.9

Intersection Summary
HCM 2010 Ctrl Delay 25.9
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 784 0 680 0 0 0 0 538 97 0 293 211
Future Volume (veh/h) 784 0 680 0 0 0 0 538 97 0 293 211
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 0 1765 0 1765 1800 0 1765 1765
Adj Flow Rate, veh/h 834 0 723 0 572 103 0 312 0
Adj No. of Lanes 2 0 1 0 3 0 0 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 0 2 0 2 2 0 2 2
Cap, veh/h 1849 0 850 0 1041 184 0 848 379
Arrive On Green 0.57 0.00 0.57 0.00 0.25 0.25 0.00 0.25 0.00
Sat Flow, veh/h 3261 0 1500 0 4275 729 0 3441 1500
Grp Volume(v), veh/h 834 0 723 0 444 231 0 312 0
Grp Sat Flow(s),veh/h/ln1630 0 1500 0 1606 1633 0 1676 1500
Q Serve(g_s), s 8.7 0.0 23.5 0.0 7.0 7.2 0.0 4.5 0.0
Cycle Q Clear(g_c), s 8.7 0.0 23.5 0.0 7.0 7.2 0.0 4.5 0.0
Prop In Lane 1.00 1.00 0.00 0.45 0.00 1.00
Lane Grp Cap(c), veh/h 1849 0 850 0 812 413 0 848 379
V/C Ratio(X) 0.45 0.00 0.85 0.00 0.55 0.56 0.00 0.37 0.00
Avail Cap(c_a), veh/h 3076 0 1415 0 1377 700 0 1438 643
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 7.3 0.0 10.6 0.0 18.9 18.9 0.0 17.9 0.0
Incr Delay (d2), s/veh 0.2 0.0 2.7 0.0 0.6 1.2 0.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.9 0.0 10.1 0.0 3.1 3.3 0.0 2.1 0.0
LnGrp Delay(d),s/veh 7.5 0.0 13.2 0.0 19.5 20.1 0.0 18.2 0.0
LnGrp LOS A B B C B
Approach Vol, veh/h 1557 675 312
Approach Delay, s/veh 10.2 19.7 18.2
Approach LOS B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 20.7 37.6 20.7
Change Period (Y+Rc), s 6.0 4.5 6.0
Max Green Setting (Gmax), s 25.0 55.0 25.0
Max Q Clear Time (g_c+I1), s 9.2 25.5 6.5
Green Ext Time (p_c), s 5.5 7.6 5.9

Intersection Summary
HCM 2010 Ctrl Delay 13.7
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 56 0 127 105 83 217 138 886 0 0 724 34
Future Volume (vph) 56 0 127 105 83 217 138 886 0 0 724 34
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 0.86
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.97 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3251 1500 1717 1481 1676 4818 6025
Flt Permitted 0.64 1.00 0.97 1.00 0.95 1.00 1.00
Satd. Flow (perm) 2173 1500 1717 1481 1676 4818 6025
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 58 0 132 109 86 226 144 923 0 0 754 35
RTOR Reduction (vph) 0 0 117 0 0 178 0 0 0 0 5 0
Lane Group Flow (vph) 58 0 15 0 195 48 144 923 0 0 784 0
Confl. Peds. (#/hr) 1 1 1 1 1 1
Confl. Bikes (#/hr) 1
Turn Type Perm Perm Split NA Perm Prot NA NA
Protected Phases 3 3 5 2 6
Permitted Phases 4 4 3
Actuated Green, G (s) 7.4 7.4 14.1 14.1 11.0 32.2 17.2
Effective Green, g (s) 7.4 7.4 14.1 14.1 11.0 32.2 17.2
Actuated g/C Ratio 0.11 0.11 0.21 0.21 0.16 0.48 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 241 166 362 313 276 2325 1553
v/s Ratio Prot c0.11 c0.09 0.19 c0.13
v/s Ratio Perm c0.03 0.01 0.03
v/c Ratio 0.24 0.09 0.54 0.15 0.52 0.40 0.50
Uniform Delay, d1 27.1 26.6 23.4 21.4 25.4 11.0 21.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 0.8 0.1 0.8 0.1 0.3
Delay (s) 27.5 26.8 24.2 21.5 26.3 11.1 21.4
Level of Service C C C C C B C
Approach Delay (s) 27.0 22.7 13.2 21.4
Approach LOS C C B C

Intersection Summary
HCM 2000 Control Delay 18.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 66.7 Sum of lost time (s) 17.0
Intersection Capacity Utilization 48.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 556 604 369 234 220 376
Future Volume (veh/h) 556 604 369 234 220 376
Number 7 4 8 18 1 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 579 629 384 244 229 0
Adj No. of Lanes 2 2 2 1 2 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 783 2012 897 713 704 324
Arrive On Green 0.24 0.60 0.27 0.27 0.22 0.00
Sat Flow, veh/h 3261 3441 3441 1456 3261 1500
Grp Volume(v), veh/h 579 629 384 244 229 0
Grp Sat Flow(s),veh/h/ln1630 1676 1676 1456 1630 1500
Q Serve(g_s), s 7.1 4.0 4.1 4.5 2.6 0.0
Cycle Q Clear(g_c), s 7.1 4.0 4.1 4.5 2.6 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 783 2012 897 713 704 324
V/C Ratio(X) 0.74 0.31 0.43 0.34 0.33 0.00
Avail Cap(c_a), veh/h 1202 2780 1236 860 1202 553
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh15.2 4.3 13.2 7.0 14.4 0.0
Incr Delay (d2), s/veh 1.4 0.1 0.3 0.3 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.3 1.9 1.9 2.6 1.2 0.0
LnGrp Delay(d),s/veh 16.6 4.4 13.5 7.2 14.6 0.0
LnGrp LOS B A B A B
Approach Vol, veh/h 1208 628 229
Approach Delay, s/veh 10.2 11.1 14.6
Approach LOS B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 30.0 13.4 14.4 15.6
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 36.0 16.0 16.0 16.0
Max Q Clear Time (g_c+I1), s 6.0 4.6 9.1 6.5
Green Ext Time (p_c), s 8.9 0.6 1.3 5.0

Intersection Summary
HCM 2010 Ctrl Delay 11.0
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 24 472 230 220 306 19 262 31 386 29 18 29
Future Volume (veh/h) 24 472 230 220 306 19 262 31 386 29 18 29
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.96 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 25 487 237 227 315 20 270 32 398 30 19 30
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 43 596 288 267 1304 82 306 537 447 49 91 144
Arrive On Green 0.03 0.27 0.27 0.16 0.41 0.41 0.18 0.30 0.30 0.03 0.15 0.15
Sat Flow, veh/h 1681 2170 1050 1681 3195 202 1681 1765 1469 1681 601 948
Grp Volume(v), veh/h 25 375 349 227 164 171 270 32 398 30 0 49
Grp Sat Flow(s),veh/h/ln1681 1676 1544 1681 1676 1720 1681 1765 1469 1681 0 1549
Q Serve(g_s), s 1.3 19.1 19.3 12.0 5.9 5.9 14.3 1.2 23.6 1.6 0.0 2.5
Cycle Q Clear(g_c), s 1.3 19.1 19.3 12.0 5.9 5.9 14.3 1.2 23.6 1.6 0.0 2.5
Prop In Lane 1.00 0.68 1.00 0.12 1.00 1.00 1.00 0.61
Lane Grp Cap(c), veh/h 43 461 424 267 684 702 306 537 447 49 0 235
V/C Ratio(X) 0.58 0.82 0.82 0.85 0.24 0.24 0.88 0.06 0.89 0.61 0.00 0.21
Avail Cap(c_a), veh/h 323 533 491 590 809 830 393 561 467 608 0 697
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh43.9 30.9 31.0 37.3 17.7 17.7 36.3 22.5 30.3 43.7 0.0 33.9
Incr Delay (d2), s/veh 11.6 7.5 8.6 7.4 0.1 0.1 17.0 0.0 17.7 11.7 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 9.8 9.2 6.1 2.7 2.8 8.0 0.6 11.8 0.9 0.0 1.1
LnGrp Delay(d),s/veh 55.5 38.4 39.6 44.6 17.8 17.8 53.3 22.5 48.0 55.4 0.0 34.1
LnGrp LOS E D D D B B D C D E C
Approach Vol, veh/h 749 562 700 79
Approach Delay, s/veh 39.5 28.7 48.8 42.2
Approach LOS D C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.8 33.3 19.6 30.6 21.7 19.3 7.4 42.7
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s33.0 29.0 32.0 29.0 21.3 41.0 17.5 44.0
Max Q Clear Time (g_c+I1), s3.6 25.6 14.0 21.3 16.3 4.5 3.3 7.9
Green Ext Time (p_c), s 0.0 0.5 0.6 3.0 0.4 1.2 0.0 5.2

Intersection Summary
HCM 2010 Ctrl Delay 39.8
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 583 40 11 394 9 35 12 51 8 6 6
Future Volume (veh/h) 10 583 40 11 394 9 35 12 51 8 6 6
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 10 601 41 11 406 9 36 12 53 8 6 6
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 10 659 45 11 695 15 117 39 173 35 26 26
Arrive On Green 0.01 0.40 0.40 0.01 0.40 0.40 0.21 0.21 0.21 0.05 0.05 0.05
Sat Flow, veh/h 1681 1633 111 1681 1720 38 565 188 832 657 493 493
Grp Volume(v), veh/h 10 0 642 11 0 415 101 0 0 20 0 0
Grp Sat Flow(s),veh/h/ln1681 0 1745 1681 0 1758 1585 0 0 1642 0 0
Q Serve(g_s), s 0.3 0.0 16.9 0.3 0.0 8.9 2.6 0.0 0.0 0.6 0.0 0.0
Cycle Q Clear(g_c), s 0.3 0.0 16.9 0.3 0.0 8.9 2.6 0.0 0.0 0.6 0.0 0.0
Prop In Lane 1.00 0.06 1.00 0.02 0.36 0.52 0.40 0.30
Lane Grp Cap(c), veh/h 10 0 704 11 0 711 329 0 0 86 0 0
V/C Ratio(X) 1.00 0.00 0.91 0.99 0.00 0.58 0.31 0.00 0.00 0.23 0.00 0.00
Avail Cap(c_a), veh/h 381 0 719 381 0 724 522 0 0 541 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh24.1 0.0 13.7 24.1 0.0 11.3 16.3 0.0 0.0 22.1 0.0 0.0
Incr Delay (d2), s/veh 131.9 0.0 15.7 123.6 0.0 1.2 0.5 0.0 0.0 1.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 0.0 11.1 0.5 0.0 4.5 1.2 0.0 0.0 0.3 0.0 0.0
LnGrp Delay(d),s/veh 156.1 0.0 29.4 147.8 0.0 12.4 16.8 0.0 0.0 23.4 0.0 0.0
LnGrp LOS F C F B B C
Approach Vol, veh/h 652 426 101 20
Approach Delay, s/veh 31.3 15.9 16.8 23.4
Approach LOS C B B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 14.1 4.3 23.6 6.6 4.3 23.6
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 11.0 20.0 16.0 11.0 20.0
Max Q Clear Time (g_c+I1), s 4.6 2.3 18.9 2.6 2.3 10.9
Green Ext Time (p_c), s 0.3 0.0 0.7 0.0 0.0 4.4

Intersection Summary
HCM 2010 Ctrl Delay 24.5
HCM 2010 LOS C
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Intersection
Int Delay, s/veh 6.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 195 0 43 0 0 0 0 113 14 5 52 0
Future Vol, veh/h 195 0 43 0 0 0 0 113 14 5 52 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 0 - - -
Veh in Median Storage, # - 0 - - - - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 89 89 89 89 89 89 89 89 89 89 89 89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 219 0 48 0 0 0 0 127 16 6 58 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 197 197 58 - 0 0 127 0 0
          Stage 1 70 70 - - - - - - -
          Stage 2 127 127 - - - - - - -
Critical Hdwy 6.42 6.52 6.22 - - - 4.12 - -
Critical Hdwy Stg 1 5.42 5.52 - - - - - - -
Critical Hdwy Stg 2 5.42 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 - - - 2.218 - -
Pot Cap-1 Maneuver 792 699 1008 0 - - 1459 - 0
          Stage 1 953 837 - 0 - - - - 0
          Stage 2 899 791 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 789 0 1008 - - - 1459 - -
Mov Cap-2 Maneuver 789 0 - - - - - - -
          Stage 1 949 0 - - - - - - -
          Stage 2 899 0 - - - - - - -

Approach EB NB SB
HCM Control Delay, s 11.5 0 0.7
HCM LOS B

Minor Lane/Major Mvmt NBT NBR EBLn1 SBL SBT
Capacity (veh/h) - - 821 1459 -
HCM Lane V/C Ratio - - 0.326 0.004 -
HCM Control Delay (s) - - 11.5 7.5 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 1.4 0 -
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 34 274 57 155
Future Volume (Veh/h) 0 0 34 274 57 155
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Hourly flow rate (vph) 0 0 37 295 61 167
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 430 61 61
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 430 61 61
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 98
cM capacity (veh/h) 568 1004 1542

Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 37 295 61 167
Volume Left 37 0 0 0
Volume Right 0 0 0 167
cSH 1542 1700 1700 1700
Volume to Capacity 0.02 0.17 0.04 0.10
Queue Length 95th (ft) 2 0 0 0
Control Delay (s) 7.4 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.8 0.0
Approach LOS

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 20.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 21 167 194 102 229 37 196 223 91 36 193 12
Future Volume (veh/h) 21 167 194 102 229 37 196 223 91 36 193 12
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 23 184 0 112 252 41 215 245 100 40 212 13
Adj No. of Lanes 1 1 1 1 1 0 1 1 1 1 1 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 81 344 293 192 374 61 283 577 484 113 386 322
Arrive On Green 0.05 0.20 0.00 0.11 0.25 0.24 0.17 0.33 0.33 0.07 0.22 0.22
Sat Flow, veh/h 1681 1765 1500 1681 1474 240 1648 1731 1451 1648 1731 1441
Grp Volume(v), veh/h 23 184 0 112 0 293 215 245 100 40 212 13
Grp Sat Flow(s),veh/h/ln1681 1765 1500 1681 0 1713 1648 1731 1451 1648 1731 1441
Q Serve(g_s), s 0.7 5.2 0.0 3.5 0.0 8.6 6.9 6.1 2.7 1.3 6.0 0.4
Cycle Q Clear(g_c), s 0.7 5.2 0.0 3.5 0.0 8.6 6.9 6.1 2.7 1.3 6.0 0.4
Prop In Lane 1.00 1.00 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 81 344 293 192 0 435 283 577 484 113 386 322
V/C Ratio(X) 0.28 0.53 0.00 0.58 0.00 0.67 0.76 0.42 0.21 0.35 0.55 0.04
Avail Cap(c_a), veh/h 472 794 675 472 0 759 463 966 810 463 966 805
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh25.5 20.1 0.0 23.3 0.0 18.7 21.9 14.4 13.2 24.7 19.1 16.9
Incr Delay (d2), s/veh 1.9 1.3 0.0 2.8 0.0 1.8 4.2 0.5 0.2 1.9 1.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 2.6 0.0 1.8 0.0 4.2 3.4 3.0 1.1 0.6 3.0 0.2
LnGrp Delay(d),s/veh 27.4 21.4 0.0 26.1 0.0 20.5 26.1 14.9 13.5 26.5 20.3 17.0
LnGrp LOS C C C C C B B C C B
Approach Vol, veh/h 207 405 560 265
Approach Delay, s/veh 22.0 22.1 18.9 21.1
Approach LOS C C B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.5 16.8 6.7 18.5 7.8 22.5 10.4 14.8
Change Period (Y+Rc), s 4.6 * 5 4.6 * 5 4.6 5.0 4.6 5.0
Max Green Setting (Gmax), s15.0 * 30 15.0 * 24 15.0 30.0 15.0 24.0
Max Q Clear Time (g_c+I1), s8.9 8.0 2.7 10.6 3.3 8.1 5.5 7.2
Green Ext Time (p_c), s 0.4 2.2 0.0 1.6 0.1 2.2 0.2 1.7

Intersection Summary
HCM 2010 Ctrl Delay 20.6
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Existing
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 562 71 89 470 0 49 0 45 0 0 0
Future Volume (veh/h) 3 562 71 89 470 0 49 0 45 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 0 1765 1765 1765
Adj Flow Rate, veh/h 3 579 73 92 485 0 51 0 46
Adj No. of Lanes 1 2 1 1 2 0 1 1 1
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 0 2 2 2
Cap, veh/h 10 1175 516 192 1538 0 198 208 176
Arrive On Green 0.01 0.35 0.35 0.11 0.46 0.00 0.12 0.00 0.12
Sat Flow, veh/h 1681 3353 1472 1681 3441 0 1681 1765 1500
Grp Volume(v), veh/h 3 579 73 92 485 0 51 0 46
Grp Sat Flow(s),veh/h/ln1681 1676 1472 1681 1676 0 1681 1765 1500
Q Serve(g_s), s 0.1 5.2 1.3 2.0 3.5 0.0 1.1 0.0 1.1
Cycle Q Clear(g_c), s 0.1 5.2 1.3 2.0 3.5 0.0 1.1 0.0 1.1
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 10 1175 516 192 1538 0 198 208 176
V/C Ratio(X) 0.31 0.49 0.14 0.48 0.32 0.00 0.26 0.00 0.26
Avail Cap(c_a), veh/h 658 2277 1000 658 2277 0 658 691 588
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh19.0 9.8 8.5 15.9 6.6 0.0 15.4 0.0 15.4
Incr Delay (d2), s/veh 17.2 0.1 0.0 1.9 0.0 0.0 0.7 0.0 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 2.4 0.5 1.0 1.6 0.0 0.5 0.0 0.5
LnGrp Delay(d),s/veh 36.2 9.9 8.5 17.8 6.6 0.0 16.1 0.0 16.2
LnGrp LOS D A A B A B B
Approach Vol, veh/h 655 577 97
Approach Delay, s/veh 9.9 8.4 16.1
Approach LOS A A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s9.4 19.4 5.2 23.6 9.5
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0
Max Green Setting (Gmax), s15.0 26.0 15.0 26.0 15.0
Max Q Clear Time (g_c+I1), s4.0 7.2 2.1 5.5 3.1
Green Ext Time (p_c), s 0.1 4.3 0.0 4.4 0.2

Intersection Summary
HCM 2010 Ctrl Delay 9.7
HCM 2010 LOS A
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 510 97 49 504 55 32
Future Volume (veh/h) 510 97 49 504 55 32
Number 2 12 1 6 3 18
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1800 1765 1765 1765 1765
Adj Flow Rate, veh/h 520 99 50 514 56 33
Adj No. of Lanes 2 0 1 2 1 1
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1132 214 126 2036 187 167
Arrive On Green 0.40 0.40 0.08 0.61 0.11 0.11
Sat Flow, veh/h 2891 531 1681 3441 1681 1500
Grp Volume(v), veh/h 310 309 50 514 56 33
Grp Sat Flow(s),veh/h/ln1676 1658 1681 1676 1681 1500
Q Serve(g_s), s 5.3 5.3 1.1 2.8 1.2 0.8
Cycle Q Clear(g_c), s 5.3 5.3 1.1 2.8 1.2 0.8
Prop In Lane 0.32 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 677 669 126 2036 187 167
V/C Ratio(X) 0.46 0.46 0.40 0.25 0.30 0.20
Avail Cap(c_a), veh/h 1074 1062 603 3781 689 615
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.5 8.5 17.2 3.6 16.0 15.8
Incr Delay (d2), s/veh 0.5 0.5 2.0 0.1 0.9 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.5 2.5 0.6 1.3 0.6 0.3
LnGrp Delay(d),s/veh 9.0 9.0 19.2 3.6 16.8 16.3
LnGrp LOS A A B A B B
Approach Vol, veh/h 619 564 89
Approach Delay, s/veh 9.0 5.0 16.7
Approach LOS A A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s7.9 21.8 29.7 9.3
Change Period (Y+Rc), s 5.0 6.0 6.0 5.0
Max Green Setting (Gmax), s14.0 25.0 44.0 16.0
Max Q Clear Time (g_c+I1), s3.1 7.3 4.8 3.2
Green Ext Time (p_c), s 0.1 6.9 9.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 7.8
HCM 2010 LOS A



HCM Signalized Intersection Capacity Analysis Existing
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 446 96 124 485 68 88
Future Volume (vph) 446 96 124 485 68 88
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.4 4.4 4.4
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 0.92
Flt Protected 1.00 0.95 1.00 0.98
Satd. Flow (prot) 3231 1676 3353 1595
Flt Permitted 1.00 0.95 1.00 0.98
Satd. Flow (perm) 3231 1676 3353 1595
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 455 98 127 495 69 90
RTOR Reduction (vph) 16 0 0 0 45 0
Lane Group Flow (vph) 537 0 127 495 114 0
Confl. Peds. (#/hr) 15 15
Turn Type NA Prot NA Prot
Protected Phases 2 1 3 6 4
Permitted Phases
Actuated Green, G (s) 20.0 10.0 59.9 16.5
Effective Green, g (s) 21.0 10.6 60.5 17.1
Actuated g/C Ratio 0.24 0.12 0.70 0.20
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 2.0 3.0 3.0
Lane Grp Cap (vph) 785 205 2347 315
v/s Ratio Prot c0.17 c0.08 c0.15 c0.07
v/s Ratio Perm
v/c Ratio 0.68 0.62 0.21 0.36
Uniform Delay, d1 29.7 36.0 4.6 29.9
Progression Factor 1.00 1.04 0.19 1.00
Incremental Delay, d2 2.0 5.4 0.0 0.7
Delay (s) 31.7 42.9 0.9 30.7
Level of Service C D A C
Approach Delay (s) 31.7 9.5 30.7
Approach LOS C A C

Intersection Summary
HCM 2000 Control Delay 21.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 86.4 Sum of lost time (s) 17.2
Intersection Capacity Utilization 44.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 229 445 79 29 233 260 205 397 183 521 202 250
Future Volume (vph) 229 445 79 29 233 260 205 397 183 521 202 250
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 3251 1676 3326 1444 1644 3115 3190 1731 1447
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1676 3251 1676 3326 1444 1644 3115 3190 1731 1447
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 244 473 84 31 248 277 218 422 195 554 215 266
RTOR Reduction (vph) 0 10 0 0 0 197 0 42 0 0 0 188
Lane Group Flow (vph) 244 547 0 31 248 80 218 575 0 554 215 78
Confl. Peds. (#/hr) 7 7 3 4 4 3
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Bus Blockages (#/hr) 0 4 0 0 4 4 0 0 0 0 0 0
Turn Type Prot NA Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 18.9 50.0 5.1 36.2 36.2 16.9 25.5 28.2 36.8 36.8
Effective Green, g (s) 20.0 51.5 6.2 37.7 37.7 18.0 27.0 29.3 38.3 38.3
Actuated g/C Ratio 0.15 0.40 0.05 0.29 0.29 0.14 0.21 0.23 0.29 0.29
Clearance Time (s) 5.1 5.5 5.1 5.5 5.5 5.1 5.5 5.1 5.5 5.5
Vehicle Extension (s) 3.0 2.2 3.0 2.2 2.2 3.0 2.2 3.0 2.2 2.2
Lane Grp Cap (vph) 257 1287 79 964 418 227 646 718 509 426
v/s Ratio Prot c0.15 c0.17 0.02 0.07 c0.13 c0.18 c0.17 0.12
v/s Ratio Perm 0.06 0.05
v/c Ratio 0.95 0.43 0.39 0.26 0.19 0.96 0.89 0.77 0.42 0.18
Uniform Delay, d1 54.5 28.5 60.1 35.4 34.7 55.6 50.1 47.2 36.9 34.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 41.9 0.1 3.2 0.6 1.0 48.4 14.2 5.1 0.3 0.1
Delay (s) 96.4 28.6 63.3 36.1 35.7 104.1 64.3 52.4 37.2 34.3
Level of Service F C E D D F E D D C
Approach Delay (s) 49.3 37.4 74.7 44.6
Approach LOS D D E D

Intersection Summary
HCM 2000 Control Delay 52.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 340 3 96 5 3 47 26 858 2 44 872 287
Future Volume (vph) 340 3 96 5 3 47 26 858 2 44 872 287
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 *0.85
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.86 1.00 1.00 1.00 0.96
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1593 1598 1475 1676 1515 1644 3287 1644 4205
Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1593 1598 1475 1676 1515 1644 3287 1644 4205
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 362 3 102 5 3 50 28 913 2 47 928 305
RTOR Reduction (vph) 0 0 80 0 47 0 0 0 0 0 46 0
Lane Group Flow (vph) 185 180 22 5 6 0 28 915 0 47 1187 0
Confl. Peds. (#/hr) 6 6 11 11 11 11
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm Split NA Prot NA Prot NA
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 13.8 13.8 13.8 2.9 2.9 2.1 27.4 3.7 29.0
Effective Green, g (s) 14.9 14.9 14.9 4.0 4.0 3.2 28.5 4.8 30.1
Actuated g/C Ratio 0.22 0.22 0.22 0.06 0.06 0.05 0.42 0.07 0.44
Clearance Time (s) 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1
Vehicle Extension (s) 1.7 1.7 1.7 1.7 1.7 1.7 2.2 1.7 2.2
Lane Grp Cap (vph) 348 349 322 98 88 77 1373 115 1855
v/s Ratio Prot c0.12 0.11 0.00 c0.00 0.02 0.28 c0.03 c0.28
v/s Ratio Perm 0.02
v/c Ratio 0.53 0.52 0.07 0.05 0.07 0.36 0.67 0.41 0.64
Uniform Delay, d1 23.6 23.5 21.1 30.3 30.3 31.5 16.0 30.3 14.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.5 0.0 0.1 0.1 1.1 1.0 0.9 0.6
Delay (s) 24.3 24.0 21.2 30.4 30.5 32.6 17.0 31.2 15.4
Level of Service C C C C C C B C B
Approach Delay (s) 23.5 30.4 17.5 16.0
Approach LOS C C B B

Intersection Summary
HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 68.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 99 438 429 0 0 623 0 813 432 275 830 321
Future Volume (vph) 99 438 429 0 0 623 0 813 432 275 830 321
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.4 5.4 5.5 5.5 5.5 5.0 5.5 4.5
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frpb, ped/bikes 1.00 0.96 0.99 1.00 0.98 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.86 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3507 1512 1591 3471 1523 3367 3471 1470
Flt Permitted 0.99 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3507 1512 1591 3471 1523 3367 3471 1470
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 104 461 452 0 0 656 0 856 455 289 874 338
RTOR Reduction (vph) 0 0 12 0 0 233 0 0 75 0 0 0
Lane Group Flow (vph) 0 565 440 0 0 423 0 856 380 289 874 338
Confl. Peds. (#/hr) 38 38 68 4 4 68
Confl. Bikes (#/hr) 3 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Perm NA custom Perm NA Perm Prot NA Free
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 8 2 Free
Actuated Green, G (s) 37.8 45.1 37.8 63.7 63.7 14.5 69.9 130.0
Effective Green, g (s) 37.4 44.3 37.3 63.2 63.2 13.5 69.4 130.0
Actuated g/C Ratio 0.29 0.34 0.29 0.49 0.49 0.10 0.53 1.00
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0 2.0 4.0
Lane Grp Cap (vph) 1008 578 456 1687 740 349 1852 1470
v/s Ratio Prot 0.04 0.25 c0.09 0.25
v/s Ratio Perm 0.16 0.25 c0.27 c0.25 0.23
v/c Ratio 0.56 0.76 0.93 0.51 0.51 0.83 0.47 0.23
Uniform Delay, d1 39.3 38.1 45.0 22.8 22.9 57.1 18.9 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 5.3 24.6 1.1 2.5 14.2 0.9 0.4
Delay (s) 39.7 43.5 69.6 23.9 25.4 71.3 19.7 0.4
Level of Service D D E C C E B A
Approach Delay (s) 41.4 69.6 24.4 25.3
Approach LOS D E C C

Intersection Summary
HCM 2000 Control Delay 35.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.3
Intersection Capacity Utilization 101.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing
21: Bailey Rd & SR-4 WB On-Ramp/Canal Rd Timing Plan: PM Peak

Pittsburg Faria Annexation Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 183 147 65 221 943 685 88 597 126
Future Volume (vph) 0 0 0 183 147 65 221 943 685 88 597 126
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.8 4.0 4.8
Lane Util. Factor 0.95 0.97 0.91 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 0.94 1.00 0.97
Flt Protected 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3190 3190 4342 1644 3173
Flt Permitted 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3190 3190 4342 1644 3173
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 0 0 187 150 66 226 962 699 90 609 129
RTOR Reduction (vph) 0 0 0 0 18 0 0 116 0 0 17 0
Lane Group Flow (vph) 0 0 0 0 385 0 226 1545 0 90 721 0
Confl. Peds. (#/hr) 1 1 1 1 40 11 11 40
Confl. Bikes (#/hr) 8
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Prot NA Prot NA Prot NA
Protected Phases 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 24.4 9.8 31.3 7.2 28.7
Effective Green, g (s) 24.4 9.8 31.5 7.2 28.9
Actuated g/C Ratio 0.32 0.13 0.42 0.09 0.38
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.5 2.0 4.0 2.0 4.0
Lane Grp Cap (vph) 1025 411 1802 155 1208
v/s Ratio Prot c0.12 c0.07 c0.36 0.05 0.23
v/s Ratio Perm
v/c Ratio 0.38 0.55 0.97dr 0.58 0.60
Uniform Delay, d1 19.9 31.0 20.2 32.9 18.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.8 4.4 3.5 0.9
Delay (s) 20.0 31.8 24.6 36.4 19.8
Level of Service C C C D B
Approach Delay (s) 0.0 20.0 25.4 21.6
Approach LOS A C C C

Intersection Summary
HCM 2000 Control Delay 23.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 75.9 Sum of lost time (s) 12.8
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 22 162 278 749 534 27
Future Volume (veh/h) 22 162 278 749 534 27
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 23 167 287 772 551 28
Adj No. of Lanes 1 1 1 2 2 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 239 214 347 2217 1204 61
Arrive On Green 0.14 0.14 0.21 0.66 0.37 0.37
Sat Flow, veh/h 1681 1500 1681 3441 3326 164
Grp Volume(v), veh/h 23 167 287 772 285 294
Grp Sat Flow(s),veh/h/ln1681 1500 1681 1676 1676 1726
Q Serve(g_s), s 0.6 5.2 7.9 4.9 6.2 6.2
Cycle Q Clear(g_c), s 0.6 5.2 7.9 4.9 6.2 6.2
Prop In Lane 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 239 214 347 2217 623 641
V/C Ratio(X) 0.10 0.78 0.83 0.35 0.46 0.46
Avail Cap(c_a), veh/h 869 776 695 2217 1040 1071
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh18.0 20.0 18.3 3.6 11.5 11.5
Incr Delay (d2), s/veh 0.1 2.4 1.9 0.1 0.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 4.3 3.9 2.3 3.0 3.1
LnGrp Delay(d),s/veh 18.1 22.4 20.3 3.7 12.2 12.2
LnGrp LOS B C C A B B
Approach Vol, veh/h 190 1059 579
Approach Delay, s/veh 21.9 8.2 12.2
Approach LOS C A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 37.5 10.9 14.0 23.5
Change Period (Y+Rc), s 5.5 4.0 4.0 5.5
Max Green Setting (Gmax), s 30.0 25.0 20.0 30.0
Max Q Clear Time (g_c+I1), s 6.9 7.2 9.9 8.2
Green Ext Time (p_c), s 12.8 0.3 0.3 9.7

Intersection Summary
HCM 2010 Ctrl Delay 10.9
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 1077 23 1 475 2 18 0 3 5 0 7
Future Volume (veh/h) 7 1077 23 1 475 2 18 0 3 5 0 7
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1765 1800 1765 1800
Adj Flow Rate, veh/h 8 1171 25 1 516 2 20 0 3 5 0 8
Adj No. of Lanes 1 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 17 1349 29 2 1348 5 107 0 39 53 1 14
Arrive On Green 0.01 0.40 0.39 0.00 0.79 0.77 0.03 0.00 0.03 0.03 0.00 0.03
Sat Flow, veh/h 1681 3355 72 1681 3426 13 1592 0 1490 304 41 553
Grp Volume(v), veh/h 8 585 611 1 252 266 20 0 3 13 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1750 1681 1676 1762 1592 0 1490 899 0 0
Q Serve(g_s), s 0.5 35.3 35.3 0.1 5.1 5.1 0.0 0.0 0.2 0.8 0.0 0.0
Cycle Q Clear(g_c), s 0.5 35.3 35.3 0.1 5.1 5.1 1.3 0.0 0.2 2.1 0.0 0.0
Prop In Lane 1.00 0.04 1.00 0.01 1.00 1.00 0.38 0.62
Lane Grp Cap(c), veh/h 17 674 703 2 660 693 107 0 39 69 0 0
V/C Ratio(X) 0.48 0.87 0.87 0.43 0.38 0.38 0.19 0.00 0.08 0.19 0.00 0.00
Avail Cap(c_a), veh/h 168 945 986 168 945 993 387 0 339 361 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.78 0.78 0.78 0.99 0.99 0.99 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh54.2 30.2 30.2 54.8 7.6 7.7 52.8 0.0 52.3 53.5 0.0 0.0
Incr Delay (d2), s/veh 6.1 4.6 4.4 41.2 1.7 1.6 0.3 0.0 0.3 0.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 17.1 17.8 0.1 2.5 2.7 0.6 0.0 0.1 0.4 0.0 0.0
LnGrp Delay(d),s/veh 60.3 34.8 34.7 96.0 9.3 9.2 53.1 0.0 52.6 54.0 0.0 0.0
LnGrp LOS E C C F A A D D D
Approach Vol, veh/h 1204 519 23 13
Approach Delay, s/veh 34.9 9.4 53.1 54.0
Approach LOS C A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.2 48.2 6.9 5.1 47.3 6.9
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 61.0 25.0 11.0 61.0 25.0
Max Q Clear Time (g_c+I1), s2.1 37.3 4.1 2.5 7.1 3.3
Green Ext Time (p_c), s 0.0 5.9 0.0 0.0 6.4 0.0

Intersection Summary
HCM 2010 Ctrl Delay 27.8
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 17 896 87 17 393 8 46 0 18 11 0 14
Future Volume (veh/h) 17 896 87 17 393 8 46 0 18 11 0 14
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 18 943 92 18 414 8 48 0 19 12 0 15
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 45 1135 111 45 1238 24 117 1 25 76 13 52
Arrive On Green 0.03 0.37 0.36 0.03 0.37 0.36 0.06 0.00 0.06 0.06 0.00 0.06
Sat Flow, veh/h 1681 3086 301 1681 3365 65 1045 25 424 490 227 897
Grp Volume(v), veh/h 18 512 523 18 206 216 67 0 0 27 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1711 1681 1676 1753 1494 0 0 1615 0 0
Q Serve(g_s), s 1.2 30.6 30.6 1.2 9.7 9.8 3.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 1.2 30.6 30.6 1.2 9.7 9.8 4.8 0.0 0.0 1.8 0.0 0.0
Prop In Lane 1.00 0.18 1.00 0.04 0.72 0.28 0.44 0.56
Lane Grp Cap(c), veh/h 45 617 629 45 617 645 143 0 0 141 0 0
V/C Ratio(X) 0.40 0.83 0.83 0.40 0.33 0.33 0.47 0.00 0.00 0.19 0.00 0.00
Avail Cap(c_a), veh/h 168 975 995 168 975 1020 357 0 0 359 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.92 0.92 0.92 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh52.6 31.6 31.7 52.6 25.1 25.1 51.0 0.0 0.0 49.6 0.0 0.0
Incr Delay (d2), s/veh 5.1 3.2 3.2 5.5 1.4 1.4 2.4 0.0 0.0 0.7 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 14.6 14.9 0.6 4.8 5.0 2.1 0.0 0.0 0.8 0.0 0.0
LnGrp Delay(d),s/veh 57.7 34.8 34.9 58.2 26.5 26.5 53.3 0.0 0.0 50.3 0.0 0.0
LnGrp LOS E C C E C C D D
Approach Vol, veh/h 1053 440 67 27
Approach Delay, s/veh 35.3 27.8 53.3 50.3
Approach LOS D C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s7.0 44.5 10.4 7.0 44.5 10.4
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 63.0 23.0 11.0 63.0 23.0
Max Q Clear Time (g_c+I1), s3.2 32.6 3.8 3.2 11.8 6.8
Green Ext Time (p_c), s 0.0 6.9 0.3 0.0 7.2 0.3

Intersection Summary
HCM 2010 Ctrl Delay 34.2
HCM 2010 LOS C
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 879 29 18 422 16 14
Future Volume (vph) 879 29 18 422 16 14
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.94
Flt Protected 1.00 0.95 1.00 0.97
Satd. Flow (prot) 3333 1676 3353 1598
Flt Permitted 1.00 0.95 1.00 0.97
Satd. Flow (perm) 3333 1676 3353 1598
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 935 31 19 449 17 15
RTOR Reduction (vph) 1 0 0 0 14 0
Lane Group Flow (vph) 965 0 19 449 18 0
Confl. Peds. (#/hr) 4 4 3
Confl. Bikes (#/hr) 1
Turn Type NA Prot NA Prot
Protected Phases 2 1 6 8
Permitted Phases
Actuated Green, G (s) 83.4 3.2 91.6 7.4
Effective Green, g (s) 85.4 4.2 93.6 8.4
Actuated g/C Ratio 0.78 0.04 0.85 0.08
Clearance Time (s) 6.0 5.0 6.0 5.0
Vehicle Extension (s) 4.3 3.0 4.3 3.0
Lane Grp Cap (vph) 2587 63 2853 122
v/s Ratio Prot c0.29 c0.01 0.13 c0.01
v/s Ratio Perm
v/c Ratio 0.37 0.30 0.16 0.15
Uniform Delay, d1 3.9 51.5 1.4 47.5
Progression Factor 1.36 0.83 2.85 1.00
Incremental Delay, d2 0.1 2.7 0.1 0.6
Delay (s) 5.4 45.5 4.1 48.0
Level of Service A D A D
Approach Delay (s) 5.4 5.8 48.0
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 6.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 134 749 10 6 385 106 13 4 12 69 3 62
Future Volume (veh/h) 134 749 10 6 385 106 13 4 12 69 3 62
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.99 0.98 0.97 0.98 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 144 805 11 6 414 114 14 4 13 74 3 67
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 168 985 13 13 517 141 186 166 138 203 182 138
Arrive On Green 0.10 0.29 0.28 0.02 0.40 0.38 0.09 0.09 0.09 0.10 0.10 0.09
Sat Flow, veh/h 1681 3385 46 1681 2602 709 1295 1765 1462 1359 1765 1462
Grp Volume(v), veh/h 144 399 417 6 265 263 14 4 13 74 3 67
Grp Sat Flow(s),veh/h/ln1681 1676 1755 1681 1676 1635 1295 1765 1462 1359 1765 1462
Q Serve(g_s), s 9.3 24.3 24.3 0.4 15.3 15.8 1.1 0.2 0.9 5.7 0.2 4.8
Cycle Q Clear(g_c), s 9.3 24.3 24.3 0.4 15.3 15.8 1.3 0.2 0.9 5.9 0.2 4.8
Prop In Lane 1.00 0.03 1.00 0.43 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 168 488 511 13 333 325 186 166 138 203 182 138
V/C Ratio(X) 0.86 0.82 0.82 0.47 0.80 0.81 0.08 0.02 0.09 0.36 0.02 0.49
Avail Cap(c_a), veh/h 168 914 957 168 914 892 381 433 359 409 449 359
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.95 0.95 0.95 0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh48.7 36.3 36.3 53.9 31.2 31.7 45.8 45.2 45.5 47.0 44.3 47.3
Incr Delay (d2), s/veh 30.4 1.2 1.2 9.5 17.6 19.0 0.2 0.1 0.3 1.1 0.0 2.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.7 11.5 12.0 0.2 8.7 8.7 0.4 0.1 0.4 2.2 0.1 2.0
LnGrp Delay(d),s/veh 79.1 37.5 37.5 63.4 48.7 50.7 45.9 45.3 45.8 48.1 44.3 49.9
LnGrp LOS E D D E D D D D D D D D
Approach Vol, veh/h 960 534 31 144
Approach Delay, s/veh 43.7 49.9 45.8 48.9
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.8 36.0 14.4 15.0 25.9 14.4
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 59.0 27.0 11.0 59.0 27.0
Max Q Clear Time (g_c+I1), s2.4 26.3 7.9 11.3 17.8 3.3
Green Ext Time (p_c), s 0.0 3.0 0.6 0.0 3.0 0.7

Intersection Summary
HCM 2010 Ctrl Delay 46.2
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 734 75 7 447 10 41 1 3 11 0 14
Future Volume (veh/h) 10 734 75 7 447 10 41 1 3 11 0 14
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 11 781 80 7 476 11 44 1 3 12 0 15
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 22 937 96 15 1007 23 123 1 4 72 7 39
Arrive On Green 0.01 0.31 0.30 0.02 0.60 0.58 0.04 0.04 0.04 0.04 0.00 0.04
Sat Flow, veh/h 1681 3071 314 1681 3348 77 1368 31 93 561 155 894
Grp Volume(v), veh/h 11 426 435 7 238 249 48 0 0 27 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1709 1681 1676 1749 1492 0 0 1610 0 0
Q Serve(g_s), s 0.7 26.1 26.1 0.5 8.7 8.7 1.6 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.7 26.1 26.1 0.5 8.7 8.7 3.4 0.0 0.0 1.8 0.0 0.0
Prop In Lane 1.00 0.18 1.00 0.04 0.92 0.06 0.44 0.56
Lane Grp Cap(c), veh/h 22 511 521 15 504 526 128 0 0 118 0 0
V/C Ratio(X) 0.50 0.83 0.83 0.48 0.47 0.47 0.37 0.00 0.00 0.23 0.00 0.00
Avail Cap(c_a), veh/h 168 945 963 168 945 986 383 0 0 382 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.96 0.96 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh53.9 35.6 35.7 53.8 17.0 17.1 51.8 0.0 0.0 51.1 0.0 0.0
Incr Delay (d2), s/veh 6.3 2.6 2.6 8.5 3.1 3.0 0.7 0.0 0.0 0.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 12.5 12.7 0.2 4.4 4.6 1.5 0.0 0.0 0.8 0.0 0.0
LnGrp Delay(d),s/veh 60.2 38.2 38.3 62.3 20.2 20.1 52.5 0.0 0.0 51.5 0.0 0.0
LnGrp LOS E D D E C C D D
Approach Vol, veh/h 872 494 48 27
Approach Delay, s/veh 38.5 20.7 52.5 51.5
Approach LOS D C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.0 37.6 8.8 5.4 37.1 8.8
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 61.0 25.0 11.0 61.0 25.0
Max Q Clear Time (g_c+I1), s2.5 28.1 3.8 2.7 10.7 5.4
Green Ext Time (p_c), s 0.0 4.5 0.1 0.0 4.5 0.1

Intersection Summary
HCM 2010 Ctrl Delay 33.1
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Existing
28: Burton Ave & Leland Rd Timing Plan: PM Peak

Pittsburg Faria Annexation Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 28

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 50 697 40 2 489 23 12 5 11 22 2 19
Future Volume (veh/h) 50 697 40 2 489 23 12 5 11 22 2 19
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 0.99 0.98 0.98 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1800 1800 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 51 704 40 2 494 23 12 5 11 22 2 19
Adj No. of Lanes 0 2 0 0 2 0 0 1 0 0 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 82 875 50 34 997 46 78 32 41 91 14 44
Arrive On Green 0.31 0.31 0.29 0.63 0.63 0.59 0.07 0.07 0.06 0.07 0.07 0.06
Sat Flow, veh/h 144 2799 161 3 3189 148 465 471 606 613 213 654
Grp Volume(v), veh/h 404 0 391 273 0 246 28 0 0 43 0 0
Grp Sat Flow(s),veh/h/ln1531 0 1573 1761 0 1580 1542 0 0 1481 0 0
Q Serve(g_s), s 18.0 0.0 25.0 0.0 0.0 9.4 0.0 0.0 0.0 1.1 0.0 0.0
Cycle Q Clear(g_c), s 27.3 0.0 25.0 9.2 0.0 9.4 1.8 0.0 0.0 2.9 0.0 0.0
Prop In Lane 0.13 0.10 0.01 0.09 0.43 0.39 0.51 0.44
Lane Grp Cap(c), veh/h 515 0 492 583 0 494 151 0 0 150 0 0
V/C Ratio(X) 0.78 0.00 0.80 0.47 0.00 0.50 0.19 0.00 0.00 0.29 0.00 0.00
Avail Cap(c_a), veh/h 752 0 729 847 0 732 732 0 0 715 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.00 0.96 0.97 0.00 0.97 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh35.4 0.0 34.7 15.9 0.0 16.1 48.8 0.0 0.0 49.3 0.0 0.0
Incr Delay (d2), s/veh 1.8 0.0 2.0 2.6 0.0 3.5 0.6 0.0 0.0 1.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.7 0.0 11.1 4.8 0.0 4.4 0.8 0.0 0.0 1.3 0.0 0.0
LnGrp Delay(d),s/veh 37.1 0.0 36.6 18.5 0.0 19.5 49.4 0.0 0.0 50.4 0.0 0.0
LnGrp LOS D D B B D D
Approach Vol, veh/h 795 519 28 43
Approach Delay, s/veh 36.9 19.0 49.4 50.4
Approach LOS D B D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 38.4 11.4 38.4 11.4
Change Period (Y+Rc), s 6.0 5.0 6.0 5.0
Max Green Setting (Gmax), s 49.0 50.0 49.0 50.0
Max Q Clear Time (g_c+I1), s 29.3 4.9 11.4 3.8
Green Ext Time (p_c), s 3.0 0.3 3.2 0.3

Intersection Summary
HCM 2010 Ctrl Delay 30.9
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 16 651 105 104 476 78 84 19 71 66 14 19
Future Volume (veh/h) 16 651 105 104 476 78 84 19 71 66 14 19
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 16 671 108 107 491 80 87 20 73 68 14 20
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 30 894 144 131 1068 173 109 136 107 86 41 58
Arrive On Green 0.02 0.31 0.30 0.08 0.37 0.36 0.06 0.08 0.07 0.05 0.06 0.06
Sat Flow, veh/h 1681 2891 465 1681 2887 468 1681 1765 1475 1681 642 917
Grp Volume(v), veh/h 16 389 390 107 284 287 87 20 73 68 0 34
Grp Sat Flow(s),veh/h/ln1681 1676 1679 1681 1676 1679 1681 1765 1475 1681 0 1559
Q Serve(g_s), s 1.0 22.9 23.0 6.9 14.1 14.3 5.6 1.2 5.3 4.4 0.0 2.3
Cycle Q Clear(g_c), s 1.0 22.9 23.0 6.9 14.1 14.3 5.6 1.2 5.3 4.4 0.0 2.3
Prop In Lane 1.00 0.28 1.00 0.28 1.00 1.00 1.00 0.59
Lane Grp Cap(c), veh/h 30 519 519 131 620 621 109 136 107 86 0 99
V/C Ratio(X) 0.54 0.75 0.75 0.81 0.46 0.46 0.80 0.15 0.68 0.79 0.00 0.34
Avail Cap(c_a), veh/h 199 655 656 199 655 656 199 401 329 199 0 354
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.96 0.96 0.81 0.81 0.81 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh53.6 34.2 34.3 49.9 26.3 26.5 50.7 47.4 49.8 51.6 0.0 49.5
Incr Delay (d2), s/veh 5.4 4.2 4.2 6.8 2.0 2.0 5.0 0.2 2.9 6.0 0.0 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 11.2 11.2 3.5 6.9 7.0 2.8 0.6 2.3 2.2 0.0 1.0
LnGrp Delay(d),s/veh 59.0 38.4 38.6 56.7 28.3 28.5 55.7 47.6 52.7 57.6 0.0 50.2
LnGrp LOS E D D E C C E D D E D
Approach Vol, veh/h 795 678 180 102
Approach Delay, s/veh 38.9 32.8 53.6 55.1
Approach LOS D C D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.6 38.0 9.6 12.5 5.9 44.7 11.1 11.0
Change Period (Y+Rc), s 4.0 5.0 4.0 4.5 4.0 5.0 4.0 4.5
Max Green Setting (Gmax), s13.0 42.0 13.0 24.5 13.0 42.0 13.0 24.5
Max Q Clear Time (g_c+I1), s8.9 25.0 6.4 7.3 3.0 16.3 7.6 4.3
Green Ext Time (p_c), s 0.0 8.0 0.0 0.2 0.0 9.7 0.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 39.0
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 223 461 141 98 334 188 133 804 118 189 717 276
Future Volume (veh/h) 223 461 141 98 334 188 133 804 118 189 717 276
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1731 1731 1800 1731 1731 1731 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 232 480 147 102 348 196 139 838 123 197 747 288
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 241 641 195 135 640 282 173 1323 580 216 1408 616
Arrive On Green 0.15 0.26 0.25 0.08 0.19 0.19 0.10 0.40 0.40 0.13 0.43 0.43
Sat Flow, veh/h 1648 2478 754 1648 3288 1448 1648 3288 1441 1648 3288 1439
Grp Volume(v), veh/h 232 317 310 102 348 196 139 838 123 197 747 288
Grp Sat Flow(s),veh/h/ln1648 1644 1587 1648 1644 1448 1648 1644 1441 1648 1644 1439
Q Serve(g_s), s 18.2 23.0 23.4 7.9 12.4 16.4 10.7 26.6 7.3 15.3 21.8 18.6
Cycle Q Clear(g_c), s 18.2 23.0 23.4 7.9 12.4 16.4 10.7 26.6 7.3 15.3 21.8 18.6
Prop In Lane 1.00 0.47 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 241 426 411 135 640 282 173 1323 580 216 1408 616
V/C Ratio(X) 0.96 0.75 0.75 0.76 0.54 0.70 0.80 0.63 0.21 0.91 0.53 0.47
Avail Cap(c_a), veh/h 241 539 520 139 883 389 178 1323 580 216 1408 616
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.93 0.93 0.93 0.34 0.34 0.34 0.92 0.92 0.92 0.66 0.66 0.66
Uniform Delay (d), s/veh55.2 44.2 44.6 58.4 47.2 48.8 56.9 31.1 25.4 55.8 27.5 26.6
Incr Delay (d2), s/veh 45.5 4.0 4.4 7.5 0.2 1.1 20.9 0.9 0.2 28.9 0.9 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.4 11.0 10.7 3.9 5.7 6.7 5.9 12.2 2.9 8.7 10.0 7.7
LnGrp Delay(d),s/veh 100.7 48.2 49.0 66.0 47.4 49.9 77.8 32.1 25.5 84.6 28.4 28.2
LnGrp LOS F D D E D D E C C F C C
Approach Vol, veh/h 859 646 1100 1232
Approach Delay, s/veh 62.6 51.1 37.1 37.4
Approach LOS E D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.6 59.7 14.6 38.1 21.0 56.3 23.0 29.7
Change Period (Y+Rc), s 5.0 5.0 5.0 5.4 5.0 5.0 5.0 * 5.4
Max Green Setting (Gmax), s13.0 45.0 10.0 41.6 16.0 42.0 18.0 * 34
Max Q Clear Time (g_c+I1), s12.7 23.8 9.9 25.4 17.3 28.6 20.2 18.4
Green Ext Time (p_c), s 0.0 10.6 0.0 4.8 0.0 8.1 0.0 4.7

Intersection Summary
HCM 2010 Ctrl Delay 45.3
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 523 2 500 0 0 0 0 862 432 298 731 0
Future Volume (vph) 523 2 500 0 0 0 0 862 432 298 731 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.4 4.4 4.4 5.0 4.4
Lane Util. Factor 0.95 0.91 0.95 0.91 1.00 0.95
Frpb, ped/bikes 1.00 0.99 0.99 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.94 0.85 0.95 1.00 1.00
Flt Protected 0.95 0.97 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1536 1485 4696 1736 3471
Flt Permitted 0.95 0.97 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1536 1485 4696 1736 3471
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 551 2 526 0 0 0 0 907 455 314 769 0
RTOR Reduction (vph) 0 30 71 0 0 0 0 53 0 0 0 0
Lane Group Flow (vph) 347 323 308 0 0 0 0 1309 0 314 769 0
Confl. Peds. (#/hr) 1 1 30 1 1 30
Confl. Bikes (#/hr) 4 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm NA Prot NA
Protected Phases 4 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 32.3 32.3 32.3 61.7 13.0 78.7
Effective Green, g (s) 32.4 32.4 32.4 61.8 12.0 78.8
Actuated g/C Ratio 0.27 0.27 0.27 0.51 0.10 0.66
Clearance Time (s) 4.5 4.5 4.5 4.5 4.0 4.5
Vehicle Extension (s) 2.0 2.0 2.0 4.0 2.0 4.0
Lane Grp Cap (vph) 453 414 400 2418 173 2279
v/s Ratio Prot 0.21 c0.21 c0.28 c0.18 0.22
v/s Ratio Perm 0.21
v/c Ratio 0.77 0.78 0.77 0.54 1.82 0.34
Uniform Delay, d1 40.3 40.5 40.4 19.6 54.0 9.1
Progression Factor 1.00 1.00 1.00 1.00 1.09 0.38
Incremental Delay, d2 6.8 8.5 8.1 0.9 385.3 0.3
Delay (s) 47.2 49.0 48.5 20.4 444.2 3.8
Level of Service D D D C F A
Approach Delay (s) 48.2 0.0 20.4 131.5
Approach LOS D A C F

Intersection Summary
HCM 2000 Control Delay 63.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.8
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 207 212 286 406 843 136 84 822 334
Future Volume (vph) 0 0 0 207 212 286 406 843 136 84 822 334
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.9 4.0 4.4 4.5 4.4 4.0
Lane Util. Factor 0.95 0.97 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3213 3367 3388 1736 3471 1527
Flt Permitted 0.99 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3213 3367 3388 1736 3471 1527
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 0 0 220 226 304 432 897 145 89 874 355
RTOR Reduction (vph) 0 0 0 0 102 0 0 9 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 648 0 432 1033 0 89 874 355
Confl. Peds. (#/hr) 13 1 1 13
Confl. Bikes (#/hr) 2 3
Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Prot NA Prot NA Free
Protected Phases 8 8 5 2 1 6
Permitted Phases Free
Actuated Green, G (s) 27.1 18.5 69.7 10.7 61.9 120.0
Effective Green, g (s) 27.2 18.5 69.8 10.2 62.0 120.0
Actuated g/C Ratio 0.23 0.15 0.58 0.08 0.52 1.00
Clearance Time (s) 4.0 4.0 4.5 4.0 4.5
Vehicle Extension (s) 2.5 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 728 519 1970 147 1793 1527
v/s Ratio Prot c0.20 c0.13 c0.30 c0.05 0.25
v/s Ratio Perm 0.23
v/c Ratio 0.89 0.83 0.52 0.61 0.49 0.23
Uniform Delay, d1 45.0 49.2 15.1 53.0 18.7 0.0
Progression Factor 1.00 1.06 1.03 1.00 1.00 1.00
Incremental Delay, d2 12.8 9.3 0.9 4.8 1.0 0.4
Delay (s) 57.7 61.6 16.5 57.7 19.7 0.4
Level of Service E E B E B A
Approach Delay (s) 0.0 57.7 29.7 17.0
Approach LOS A E C B

Intersection Summary
HCM 2000 Control Delay 30.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.8
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 1278 55 78 274 64 60 192 128 314 321 21
Future Volume (veh/h) 9 1278 55 78 274 64 60 192 128 314 321 21
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 9 1318 57 80 282 66 62 198 132 324 331 0
Adj No. of Lanes 1 2 0 1 2 1 1 1 1 1 1 1
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 22 1400 60 101 1593 693 79 257 216 349 541 460
Arrive On Green 0.01 0.43 0.43 0.06 0.48 0.48 0.05 0.15 0.15 0.21 0.31 0.00
Sat Flow, veh/h 1681 3270 141 1681 3353 1458 1681 1765 1488 1681 1765 1500
Grp Volume(v), veh/h 9 675 700 80 282 66 62 198 132 324 331 0
Grp Sat Flow(s),veh/h/ln1681 1676 1735 1681 1676 1458 1681 1765 1488 1681 1765 1500
Q Serve(g_s), s 0.6 43.7 43.9 5.3 5.5 2.8 4.1 12.3 9.4 21.5 18.2 0.0
Cycle Q Clear(g_c), s 0.6 43.7 43.9 5.3 5.5 2.8 4.1 12.3 9.4 21.5 18.2 0.0
Prop In Lane 1.00 0.08 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 22 718 743 101 1593 693 79 257 216 349 541 460
V/C Ratio(X) 0.41 0.94 0.94 0.79 0.18 0.10 0.79 0.77 0.61 0.93 0.61 0.00
Avail Cap(c_a), veh/h 296 739 765 296 1593 693 296 622 525 370 622 529
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh55.5 31.0 31.1 52.6 17.1 16.4 53.5 46.7 45.5 44.1 33.6 0.0
Incr Delay (d2), s/veh 4.5 19.6 19.6 5.2 0.1 0.1 6.4 1.9 1.0 27.6 0.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 24.0 25.1 2.6 2.5 1.1 2.1 6.1 3.9 12.7 8.9 0.0
LnGrp Delay(d),s/veh 60.0 50.6 50.7 57.9 17.1 16.4 59.9 48.5 46.5 71.7 34.3 0.0
LnGrp LOS E D D E B B E D D E C
Approach Vol, veh/h 1384 428 392 655
Approach Delay, s/veh 50.7 24.6 49.6 52.8
Approach LOS D C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.8 53.6 9.3 39.8 5.5 58.9 27.6 21.5
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s20.0 50.0 20.0 40.0 20.0 50.0 25.0 40.0
Max Q Clear Time (g_c+I1), s7.3 45.9 6.1 20.2 2.6 7.5 23.5 14.3
Green Ext Time (p_c), s 0.1 2.7 0.0 2.2 0.0 16.8 0.1 2.3

Intersection Summary
HCM 2010 Ctrl Delay 47.2
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Existing
34: Farm Bureau Rd & Concord Blvd Timing Plan: PM Peak

Pittsburg Faria Annexation Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 34

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 77 951 74 44 461 98 33 154 69 235 184 27
Future Volume (veh/h) 77 951 74 44 461 98 33 154 69 235 184 27
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 89 1093 85 51 530 113 38 177 79 270 211 0
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 2 1 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 112 1622 126 81 1368 291 69 235 199 338 345 293
Arrive On Green 0.07 0.52 0.52 0.05 0.50 0.50 0.04 0.13 0.13 0.10 0.20 0.00
Sat Flow, veh/h 1681 3147 245 1681 2753 585 1681 1765 1500 3261 1765 1500
Grp Volume(v), veh/h 89 582 596 51 322 321 38 177 79 270 211 0
Grp Sat Flow(s),veh/h/ln1681 1676 1715 1681 1676 1661 1681 1765 1500 1630 1765 1500
Q Serve(g_s), s 4.7 23.2 23.2 2.7 10.8 10.8 2.0 8.7 4.3 7.3 9.8 0.0
Cycle Q Clear(g_c), s 4.7 23.2 23.2 2.7 10.8 10.8 2.0 8.7 4.3 7.3 9.8 0.0
Prop In Lane 1.00 0.14 1.00 0.35 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 112 864 884 81 833 826 69 235 199 338 345 293
V/C Ratio(X) 0.80 0.67 0.67 0.63 0.39 0.39 0.55 0.75 0.40 0.80 0.61 0.00
Avail Cap(c_a), veh/h 149 864 884 149 833 826 187 431 367 362 431 367
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh41.4 16.2 16.2 42.1 14.1 14.1 42.4 37.6 35.7 39.4 33.1 0.0
Incr Delay (d2), s/veh 14.0 4.2 4.1 3.0 0.4 0.4 2.6 1.9 0.5 10.2 0.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.6 11.7 11.9 1.3 5.0 5.0 1.0 4.3 1.8 3.7 4.9 0.0
LnGrp Delay(d),s/veh 55.4 20.4 20.3 45.1 14.5 14.5 44.9 39.5 36.2 49.6 33.7 0.0
LnGrp LOS E C C D B B D D D D C
Approach Vol, veh/h 1267 694 294 481
Approach Delay, s/veh 22.8 16.8 39.3 42.6
Approach LOS C B D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.3 51.4 7.7 22.6 10.0 49.7 13.3 17.0
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s8.0 32.0 10.0 22.0 8.0 32.0 10.0 22.0
Max Q Clear Time (g_c+I1), s4.7 25.2 4.0 11.8 6.7 12.8 9.3 10.7
Green Ext Time (p_c), s 0.0 5.8 0.0 1.2 0.0 14.3 0.0 1.3

Intersection Summary
HCM 2010 Ctrl Delay 26.5
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 319 867 67 27 400 88 54 340 42 68 148 93
Future Volume (vph) 319 867 67 27 400 88 54 340 42 68 148 93
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97 0.99 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.98 1.00
Satd. Flow (prot) 1676 3311 1676 3262 1731 1737 1473
Flt Permitted 0.95 1.00 0.95 1.00 0.99 0.98 1.00
Satd. Flow (perm) 1676 3311 1676 3262 1731 1737 1473
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 336 913 71 28 421 93 57 358 44 72 156 98
RTOR Reduction (vph) 0 2 0 0 10 0 0 2 0 0 0 83
Lane Group Flow (vph) 336 982 0 28 504 0 0 457 0 0 228 15
Confl. Peds. (#/hr) 1 1 3 3
Confl. Bikes (#/hr) 1
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 3
Actuated Green, G (s) 37.8 66.1 6.2 34.5 50.7 25.9 25.9
Effective Green, g (s) 37.8 66.1 6.2 34.5 50.7 25.9 25.9
Actuated g/C Ratio 0.22 0.39 0.04 0.20 0.30 0.15 0.15
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 375 1295 61 666 519 266 225
v/s Ratio Prot c0.20 c0.30 0.02 0.15 c0.26 c0.13
v/s Ratio Perm 0.01
v/c Ratio 0.90 0.76 0.46 0.76 0.88 0.86 0.07
Uniform Delay, d1 63.6 44.5 79.7 63.2 56.2 69.7 61.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.4 2.8 2.0 5.2 15.5 22.1 0.0
Delay (s) 86.1 47.2 81.7 68.4 71.7 91.8 61.2
Level of Service F D F E E F E
Approach Delay (s) 57.1 69.1 71.7 82.6
Approach LOS E E E F

Intersection Summary
HCM 2000 Control Delay 65.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 168.9 Sum of lost time (s) 20.0
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Intersection
Int Delay, s/veh 1.9

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 23 73 663 74 27 255
Future Vol, veh/h 23 73 663 74 27 255
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 25 78 713 80 29 274

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1085 753 0 0 792 0
          Stage 1 753 - - - - -
          Stage 2 332 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 240 410 - - 829 -
          Stage 1 465 - - - - -
          Stage 2 727 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 230 410 - - 829 -
Mov Cap-2 Maneuver 230 - - - - -
          Stage 1 465 - - - - -
          Stage 2 697 - - - - -

Approach WB NB SB
HCM Control Delay, s 19.8 0 0.9
HCM LOS C

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 345 829 -
HCM Lane V/C Ratio - - 0.299 0.035 -
HCM Control Delay (s) - - 19.8 9.5 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 1.2 0.1 -
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1736 152 102 716 135 147
Future Volume (veh/h) 1736 152 102 716 135 147
Number 2 12 1 6 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 1827 160 107 754 142 155
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1950 865 306 2692 199 178
Arrive On Green 0.58 0.58 0.18 0.80 0.12 0.12
Sat Flow, veh/h 3441 1487 1681 3441 1681 1500
Grp Volume(v), veh/h 1827 160 107 754 142 155
Grp Sat Flow(s),veh/h/ln 1676 1487 1681 1676 1681 1500
Q Serve(g_s), s 70.1 7.1 7.8 8.0 11.4 14.2
Cycle Q Clear(g_c), s 70.1 7.1 7.8 8.0 11.4 14.2
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1950 865 306 2692 199 178
V/C Ratio(X) 0.94 0.18 0.35 0.28 0.71 0.87
Avail Cap(c_a), veh/h 1976 876 306 2692 330 295
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.9 13.7 50.0 3.5 59.4 60.7
Incr Delay (d2), s/veh 10.1 0.5 0.3 0.1 1.8 7.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 35.0 3.0 3.6 3.7 5.4 6.3
LnGrp Delay(d),s/veh 37.0 14.2 50.3 3.6 61.2 68.5
LnGrp LOS D B D A E E
Approach Vol, veh/h 1987 861 297
Approach Delay, s/veh 35.2 9.4 65.0
Approach LOS D A E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 31.0 86.9 22.1 117.9
Change Period (Y+Rc), s 5.5 * 5.5 5.5 5.5
Max Green Setting (Gmax), s 15.0 * 83 27.5 101.5
Max Q Clear Time (g_c+I1), s 9.8 72.1 16.2 10.0
Green Ext Time (p_c), s 2.7 9.3 0.4 8.7

Intersection Summary
HCM 2010 Ctrl Delay 30.9
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 128 1752 6 6 717 122 13 3 8 154 1 82
Future Volume (vph) 128 1752 6 6 717 122 13 3 8 154 1 82
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.5
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 0.95 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00
Satd. Flow (prot) 1676 4815 1676 4691 1641 1681 1473
Flt Permitted 0.95 1.00 0.95 1.00 0.97 0.95 1.00
Satd. Flow (perm) 1676 4815 1676 4691 1641 1681 1473
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 131 1788 6 6 732 124 13 3 8 157 1 84
RTOR Reduction (vph) 0 0 0 0 10 0 0 8 0 0 0 73
Lane Group Flow (vph) 131 1794 0 6 846 0 0 16 0 0 158 11
Confl. Peds. (#/hr) 3 3 4 4
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 4
Actuated Green, G (s) 15.3 96.3 1.3 82.3 4.3 18.1 18.1
Effective Green, g (s) 15.3 96.3 1.3 82.3 4.3 18.1 18.1
Actuated g/C Ratio 0.11 0.69 0.01 0.59 0.03 0.13 0.13
Clearance Time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.5
Vehicle Extension (s) 2.0 3.0 2.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 183 3312 15 2757 50 217 190
v/s Ratio Prot c0.08 c0.37 0.00 0.18 c0.01 c0.09
v/s Ratio Perm 0.01
v/c Ratio 0.72 0.54 0.40 0.31 0.32 0.73 0.06
Uniform Delay, d1 60.2 10.9 69.0 14.5 66.4 58.6 53.5
Progression Factor 1.35 0.42 0.96 0.89 1.00 1.00 1.00
Incremental Delay, d2 6.7 0.4 5.6 0.1 1.4 9.9 0.0
Delay (s) 88.1 4.9 71.8 12.9 67.8 68.5 53.5
Level of Service F A E B E E D
Approach Delay (s) 10.6 13.3 67.8 63.3
Approach LOS B B E E

Intersection Summary
HCM 2000 Control Delay 16.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 127 1377 171 329 639 77 248 486 494 138 262 55
Future Volume (vph) 127 1377 171 329 639 77 248 486 494 138 262 55
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.97 0.91 0.91 0.91 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 4725 3252 4724 1526 3204 1488 1676 3252
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 4725 3252 4724 1526 3204 1488 1676 3252
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 135 1465 182 350 680 82 264 517 526 147 279 59
RTOR Reduction (vph) 0 10 0 0 9 0 0 0 126 0 14 0
Lane Group Flow (vph) 135 1637 0 350 753 0 238 543 400 147 324 0
Confl. Peds. (#/hr) 9 7 7 9 7 1 1 7
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Split NA pm+ov Split NA
Protected Phases 5 2 1 6 3 3 1 4 4
Permitted Phases 3
Actuated Green, G (s) 15.2 54.6 18.9 58.3 27.3 27.3 46.2 19.2 19.2
Effective Green, g (s) 15.2 54.6 18.9 58.3 27.3 27.3 46.2 19.2 19.2
Actuated g/C Ratio 0.11 0.39 0.13 0.42 0.20 0.20 0.33 0.14 0.14
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 181 1842 439 1967 297 624 491 229 445
v/s Ratio Prot 0.08 c0.35 0.11 c0.16 0.16 c0.17 c0.11 0.09 c0.10
v/s Ratio Perm 0.16
v/c Ratio 0.75 0.89 0.80 0.38 0.80 0.87 0.81 0.64 0.73
Uniform Delay, d1 60.5 39.9 58.7 28.4 53.8 54.6 43.0 57.1 57.9
Progression Factor 1.06 1.05 1.23 1.15 1.01 1.02 1.73 1.00 1.00
Incremental Delay, d2 12.0 6.1 8.5 0.2 3.6 3.3 2.5 4.5 5.0
Delay (s) 75.9 47.8 80.4 32.8 58.0 58.9 76.7 61.7 62.9
Level of Service E D F C E E E E E
Approach Delay (s) 49.9 47.8 65.9 62.5
Approach LOS D D E E

Intersection Summary
HCM 2000 Control Delay 55.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 89.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 337 1662 4 67 793 119 35 17 24 215 7 146
Future Volume (vph) 337 1662 4 67 793 119 35 17 24 215 7 146
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.0 5.0 5.0 5.5 5.5 5.5
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 1.00 0.91 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1676 4815 1676 4687 1676 1596 1593 1601 1436
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1676 4815 1676 4687 1676 1596 1593 1601 1436
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 351 1731 4 70 826 124 36 18 25 224 7 152
RTOR Reduction (vph) 0 0 0 0 11 0 0 24 0 0 0 129
Lane Group Flow (vph) 351 1735 0 70 939 0 36 19 0 114 117 23
Confl. Peds. (#/hr) 17 11 11 17 21 21
Confl. Bikes (#/hr) 3 1 1
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 4
Actuated Green, G (s) 34.1 82.8 8.5 57.7 7.8 7.8 20.9 20.9 20.9
Effective Green, g (s) 34.1 82.8 8.5 57.7 7.8 7.8 20.9 20.9 20.9
Actuated g/C Ratio 0.24 0.59 0.06 0.41 0.06 0.06 0.15 0.15 0.15
Clearance Time (s) 4.0 5.5 4.0 5.0 5.0 5.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 408 2847 101 1931 93 88 237 239 214
v/s Ratio Prot c0.21 c0.36 0.04 0.20 c0.02 0.01 0.07 c0.07
v/s Ratio Perm 0.02
v/c Ratio 0.86 0.61 0.69 0.49 0.39 0.22 0.48 0.49 0.11
Uniform Delay, d1 50.7 18.3 64.5 30.3 63.8 63.2 54.6 54.7 51.5
Progression Factor 0.72 1.23 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 0.5 15.3 0.3 1.0 0.5 0.6 0.6 0.1
Delay (s) 45.3 22.9 79.8 30.5 64.8 63.7 55.1 55.2 51.6
Level of Service D C E C E E E E D
Approach Delay (s) 26.7 33.9 64.2 53.7
Approach LOS C C E D

Intersection Summary
HCM 2000 Control Delay 32.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 306 667 126 222 295 95 257 1363 744 89 483 153
Future Volume (veh/h) 306 667 126 222 295 95 257 1363 744 89 483 153
Number 3 8 18 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 340 741 140 247 328 106 286 1514 827 99 537 170
Adj No. of Lanes 2 2 1 2 2 0 1 2 1 1 2 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 326 797 350 292 567 180 168 1572 689 120 1477 657
Arrive On Green 0.10 0.24 0.24 0.09 0.23 0.23 0.10 0.47 0.47 0.07 0.44 0.44
Sat Flow, veh/h 3261 3353 1472 3261 2493 791 1681 3353 1469 1681 3353 1491
Grp Volume(v), veh/h 340 741 140 247 219 215 286 1514 827 99 537 170
Grp Sat Flow(s),veh/h/ln1630 1676 1472 1630 1676 1608 1681 1676 1469 1681 1676 1491
Q Serve(g_s), s 14.0 30.3 11.2 10.4 16.2 16.7 14.0 61.2 65.7 8.1 14.9 10.1
Cycle Q Clear(g_c), s 14.0 30.3 11.2 10.4 16.2 16.7 14.0 61.2 65.7 8.1 14.9 10.1
Prop In Lane 1.00 1.00 1.00 0.49 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 326 797 350 292 381 365 168 1572 689 120 1477 657
V/C Ratio(X) 1.04 0.93 0.40 0.85 0.57 0.59 1.70 0.96 1.20 0.82 0.36 0.26
Avail Cap(c_a), veh/h 326 814 357 326 407 390 168 1572 689 408 1477 657
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh63.0 52.2 44.9 62.8 48.1 48.3 63.0 36.0 37.2 64.1 26.1 24.7
Incr Delay (d2), s/veh 61.4 16.4 0.3 15.4 0.9 1.2 339.9 15.4 103.7 5.2 0.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln9.1 15.8 4.6 5.3 7.6 7.5 22.4 31.5 46.3 4.0 7.0 4.2
LnGrp Delay(d),s/veh 124.4 68.6 45.2 78.2 49.0 49.5 402.9 51.4 140.9 69.3 26.3 25.0
LnGrp LOS F E D E D D F D F E C C
Approach Vol, veh/h 1221 681 2627 806
Approach Delay, s/veh 81.4 59.7 117.9 31.3
Approach LOS F E F C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.0 71.2 18.0 36.8 18.0 67.2 16.5 38.3
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s34.0 39.5 14.0 34.0 14.0 59.5 14.0 34.0
Max Q Clear Time (g_c+I1), s10.1 67.7 16.0 18.7 16.0 16.9 12.4 32.3
Green Ext Time (p_c), s 0.1 0.0 0.0 4.9 0.0 22.6 0.1 1.0

Intersection Summary
HCM 2010 Ctrl Delay 89.0
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 395 492 131 265 539 446 185 1655 179 191 522 149
Future Volume (veh/h) 395 492 131 265 539 446 185 1655 179 191 522 149
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.96 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 429 535 142 288 586 485 201 1799 195 208 567 162
Adj No. of Lanes 2 2 1 2 2 1 1 3 0 1 3 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 419 781 336 335 695 297 224 1739 187 231 1491 416
Arrive On Green 0.13 0.23 0.23 0.10 0.21 0.21 0.13 0.39 0.39 0.14 0.40 0.40
Sat Flow, veh/h 3261 3353 1441 3261 3353 1433 1681 4406 475 1681 3739 1043
Grp Volume(v), veh/h 429 535 142 288 586 485 201 1309 685 208 485 244
Grp Sat Flow(s),veh/h/ln1630 1676 1441 1630 1676 1433 1681 1606 1669 1681 1606 1570
Q Serve(g_s), s 18.0 20.4 11.7 12.2 23.5 29.0 16.5 55.2 55.2 17.1 15.0 15.5
Cycle Q Clear(g_c), s 18.0 20.4 11.7 12.2 23.5 29.0 16.5 55.2 55.2 17.1 15.0 15.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.28 1.00 0.66
Lane Grp Cap(c), veh/h 419 781 336 335 695 297 224 1267 659 231 1281 626
V/C Ratio(X) 1.02 0.68 0.42 0.86 0.84 1.63 0.90 1.03 1.04 0.90 0.38 0.39
Avail Cap(c_a), veh/h 419 781 336 419 695 297 372 1267 659 372 1281 626
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh61.0 49.0 45.7 61.8 53.3 55.5 59.7 42.4 42.4 59.4 29.8 30.0
Incr Delay (d2), s/veh 50.0 2.1 0.3 11.8 8.9 300.0 9.0 34.1 46.0 10.7 0.9 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.0 9.7 4.7 6.0 11.8 36.2 8.2 30.5 33.8 8.6 6.8 7.0
LnGrp Delay(d),s/veh 111.0 51.1 46.0 73.6 62.2 355.5 68.7 76.5 88.3 70.1 30.7 31.8
LnGrp LOS F D D E E F E F F E C C
Approach Vol, veh/h 1106 1359 2195 937
Approach Delay, s/veh 73.7 169.3 79.5 39.7
Approach LOS E F E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s22.7 61.3 18.4 37.6 23.3 60.7 22.0 34.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s31.0 43.5 18.0 29.0 31.0 43.5 18.0 29.0
Max Q Clear Time (g_c+I1), s18.5 17.5 14.2 22.4 19.1 57.2 20.0 31.0
Green Ext Time (p_c), s 0.2 23.5 0.2 3.5 0.2 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 93.5
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 449 1628 118 77 1225 374 214 78 103 412 48 532
Future Volume (veh/h) 449 1628 118 77 1225 374 214 78 103 412 48 532
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 468 1696 0 80 1276 0 223 81 0 429 50 554
Adj No. of Lanes 2 3 1 2 3 1 2 2 1 2 1 2
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 522 2526 787 223 2083 649 274 442 198 479 344 929
Arrive On Green 0.16 0.52 0.00 0.07 0.43 0.00 0.08 0.13 0.00 0.15 0.19 0.19
Sat Flow, veh/h 3261 4818 1500 3261 4818 1500 3261 3353 1500 3261 1765 2595
Grp Volume(v), veh/h 468 1696 0 80 1276 0 223 81 0 429 50 554
Grp Sat Flow(s),veh/h/ln1630 1606 1500 1630 1606 1500 1630 1676 1500 1630 1765 1298
Q Serve(g_s), s 19.7 36.2 0.0 3.3 28.6 0.0 9.4 3.0 0.0 18.1 3.3 24.5
Cycle Q Clear(g_c), s 19.7 36.2 0.0 3.3 28.6 0.0 9.4 3.0 0.0 18.1 3.3 24.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 522 2526 787 223 2083 649 274 442 198 479 344 929
V/C Ratio(X) 0.90 0.67 0.00 0.36 0.61 0.00 0.81 0.18 0.00 0.89 0.15 0.60
Avail Cap(c_a), veh/h 745 2526 787 303 2083 649 606 730 327 606 378 979
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.69 0.69 0.00 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh57.6 24.4 0.0 62.3 30.7 0.0 63.1 54.1 0.0 58.6 46.7 37.0
Incr Delay (d2), s/veh 8.0 1.4 0.0 0.3 0.3 0.0 2.3 0.1 0.0 11.9 0.1 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln9.5 16.4 0.0 1.5 12.7 0.0 4.3 1.4 0.0 9.0 1.6 8.9
LnGrp Delay(d),s/veh 65.6 25.9 0.0 62.6 30.9 0.0 65.3 54.1 0.0 70.5 46.8 37.6
LnGrp LOS E C E C E D E D D
Approach Vol, veh/h 2164 1356 304 1033
Approach Delay, s/veh 34.5 32.8 62.3 51.7
Approach LOS C C E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.6 78.4 15.7 32.3 26.4 65.5 24.6 23.4
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 * 5
Max Green Setting (Gmax), s13.0 53.0 26.0 30.0 32.0 34.0 26.0 * 31
Max Q Clear Time (g_c+I1), s5.3 38.2 11.4 26.5 21.7 30.6 20.1 5.0
Green Ext Time (p_c), s 0.1 11.9 0.3 0.8 0.7 3.1 0.5 1.8

Intersection Summary
HCM 2010 Ctrl Delay 39.4
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Existing
46: Market St & Willow Pass Rd Timing Plan: PM Peak

Pittsburg Faria Annexation Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 297 1815 300 0 763 25 478 658 174 131 428 162
Future Volume (veh/h) 297 1815 300 0 763 25 478 658 174 131 428 162
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 0 1765 1800 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 323 1973 0 0 829 0 520 715 189 142 465 176
Adj No. of Lanes 2 3 1 0 3 0 2 2 0 1 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 2 2 2 2
Cap, veh/h 367 2215 690 0 1492 0 575 838 222 168 815 359
Arrive On Green 0.11 0.46 0.00 0.00 0.31 0.00 0.18 0.32 0.32 0.10 0.24 0.24
Sat Flow, veh/h 3261 4818 1500 0 5135 0 3261 2623 693 1681 3353 1475
Grp Volume(v), veh/h 323 1973 0 0 829 0 520 457 447 142 465 176
Grp Sat Flow(s),veh/h/ln1630 1606 1500 0 1606 0 1630 1676 1640 1681 1676 1475
Q Serve(g_s), s 11.7 45.0 0.0 0.0 17.2 0.0 18.8 30.6 30.6 10.0 14.6 12.3
Cycle Q Clear(g_c), s 11.7 45.0 0.0 0.0 17.2 0.0 18.8 30.6 30.6 10.0 14.6 12.3
Prop In Lane 1.00 1.00 0.00 0.00 1.00 0.42 1.00 1.00
Lane Grp Cap(c), veh/h 367 2215 690 0 1492 0 575 536 524 168 815 359
V/C Ratio(X) 0.88 0.89 0.00 0.00 0.56 0.00 0.90 0.85 0.85 0.85 0.57 0.49
Avail Cap(c_a), veh/h 367 2215 690 0 1492 0 611 559 547 217 922 406
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.68 0.68 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh52.5 29.7 0.0 0.0 34.5 0.0 48.4 38.2 38.2 53.1 39.9 39.0
Incr Delay (d2), s/veh 15.6 3.6 0.0 0.0 1.5 0.0 16.5 12.3 12.5 21.8 0.9 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.1 20.6 0.0 0.0 7.8 0.0 9.8 15.9 15.6 5.6 6.9 5.2
LnGrp Delay(d),s/veh 68.0 33.2 0.0 0.0 36.0 0.0 64.9 50.5 50.7 74.9 40.8 40.5
LnGrp LOS E C D E D D E D D
Approach Vol, veh/h 2296 829 1424 783
Approach Delay, s/veh 38.1 36.0 55.8 46.9
Approach LOS D D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s18.0 42.2 25.7 34.2 60.2 16.5 43.3
Change Period (Y+Rc), s 4.5 5.0 4.5 5.0 5.0 4.5 5.0
Max Green Setting (Gmax), s13.5 32.0 22.5 33.0 50.0 15.5 40.0
Max Q Clear Time (g_c+I1), s13.7 19.2 20.8 16.6 47.0 12.0 32.6
Green Ext Time (p_c), s 0.0 12.3 0.4 10.9 3.0 0.1 5.7

Intersection Summary
HCM 2010 Ctrl Delay 43.8
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Existing
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 103 699 99 103 327 219 137 871 241 234 998 34
Future Volume (veh/h) 103 699 99 103 327 219 137 871 241 234 998 34
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.98 1.00 0.96 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 108 736 104 108 344 231 144 917 254 246 1051 36
Adj No. of Lanes 1 2 0 1 2 1 1 3 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 131 984 139 131 1124 492 169 1022 282 273 1127 493
Arrive On Green 0.08 0.34 0.34 0.08 0.34 0.34 0.10 0.27 0.27 0.16 0.34 0.34
Sat Flow, veh/h 1681 2936 415 1681 3353 1469 1681 3720 1026 1681 3353 1468
Grp Volume(v), veh/h 108 420 420 108 344 231 144 791 380 246 1051 36
Grp Sat Flow(s),veh/h/ln1681 1676 1674 1681 1676 1469 1681 1606 1534 1681 1676 1468
Q Serve(g_s), s 7.6 26.7 26.7 7.6 9.1 14.9 10.1 28.4 28.6 17.2 36.4 2.0
Cycle Q Clear(g_c), s 7.6 26.7 26.7 7.6 9.1 14.9 10.1 28.4 28.6 17.2 36.4 2.0
Prop In Lane 1.00 0.25 1.00 1.00 1.00 0.67 1.00 1.00
Lane Grp Cap(c), veh/h 131 562 561 131 1124 492 169 882 422 273 1127 493
V/C Ratio(X) 0.83 0.75 0.75 0.83 0.31 0.47 0.85 0.90 0.90 0.90 0.93 0.07
Avail Cap(c_a), veh/h 140 562 561 140 1124 492 252 882 422 392 1174 514
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh54.5 35.4 35.4 54.5 29.6 31.5 53.1 41.9 41.9 49.3 38.5 27.1
Incr Delay (d2), s/veh 27.8 8.8 8.9 27.5 0.2 0.7 10.9 11.5 21.5 14.4 12.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.6 13.7 13.7 4.5 4.2 6.1 5.2 14.0 14.7 9.1 18.8 0.8
LnGrp Delay(d),s/veh 82.3 44.2 44.3 82.0 29.7 32.2 64.0 53.4 63.4 63.7 51.1 27.1
LnGrp LOS F D D F C C E D E E D C
Approach Vol, veh/h 948 683 1315 1333
Approach Delay, s/veh 48.6 38.8 57.4 52.8
Approach LOS D D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.3 45.2 16.1 45.3 13.3 45.2 23.5 38.0
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s10.0 32.0 18.0 42.0 10.0 32.0 28.0 32.0
Max Q Clear Time (g_c+I1), s9.6 28.7 12.1 38.4 9.6 16.9 19.2 30.6
Green Ext Time (p_c), s 0.0 2.3 0.1 2.0 0.0 7.3 0.2 1.2

Intersection Summary
HCM 2010 Ctrl Delay 51.0
HCM 2010 LOS D



HCM Signalized Intersection Capacity Analysis Existing
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 8 143 0 0 441 108 397 975 15 0 0 0
Future Volume (vph) 8 143 0 0 441 108 397 975 15 0 0 0
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 5.5 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.86 0.86
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 1765 3241 1442 4527
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 1765 3241 1442 4527
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) 9 155 0 0 479 117 432 1060 16 0 0 0
RTOR Reduction (vph) 0 0 0 0 27 0 0 1 0 0 0 0
Lane Group Flow (vph) 9 155 0 0 569 0 363 1144 0 0 0 0
Confl. Peds. (#/hr) 5 1 1 5 23 23
Confl. Bikes (#/hr) 3 1 1
Turn Type Prot NA NA Split NA
Protected Phases 3 8 4 2 2
Permitted Phases
Actuated Green, G (s) 1.2 25.7 20.5 53.8 53.8
Effective Green, g (s) 1.2 25.7 20.5 53.8 53.8
Actuated g/C Ratio 0.01 0.29 0.23 0.60 0.60
Clearance Time (s) 4.0 5.5 5.5 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 22 504 738 861 2706
v/s Ratio Prot 0.01 c0.09 c0.18 0.25 c0.25
v/s Ratio Perm
v/c Ratio 0.41 0.31 0.77 0.42 0.42
Uniform Delay, d1 44.0 25.2 32.6 9.7 9.7
Progression Factor 1.00 1.00 1.59 1.00 1.00
Incremental Delay, d2 4.5 0.1 4.3 1.5 0.5
Delay (s) 48.5 25.3 56.0 11.2 10.2
Level of Service D C E B B
Approach Delay (s) 26.6 56.0 10.5 0.0
Approach LOS C E B A

Intersection Summary
HCM 2000 Control Delay 23.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 46.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 314 218 131 179 106 80 106 1624 363 95 487 91
Future Volume (veh/h) 314 218 131 179 106 80 106 1624 363 95 487 91
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 324 225 135 185 109 82 109 1674 374 98 502 94
Adj No. of Lanes 1 2 0 1 2 1 1 3 0 1 3 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 213 1065 614 123 1565 698 130 813 179 118 815 149
Arrive On Green 0.13 0.52 0.52 0.07 0.47 0.47 0.08 0.21 0.21 0.07 0.20 0.20
Sat Flow, veh/h 1681 2048 1181 1681 3353 1495 1681 3946 871 1681 4090 749
Grp Volume(v), veh/h 324 183 177 185 109 82 109 1359 689 98 392 204
Grp Sat Flow(s),veh/h/ln1681 1676 1552 1681 1676 1495 1681 1606 1605 1681 1606 1627
Q Serve(g_s), s 19.0 8.8 9.3 11.0 2.7 4.6 9.6 30.9 30.9 8.6 16.7 17.2
Cycle Q Clear(g_c), s 19.0 8.8 9.3 11.0 2.7 4.6 9.6 30.9 30.9 8.6 16.7 17.2
Prop In Lane 1.00 0.76 1.00 1.00 1.00 0.54 1.00 0.46
Lane Grp Cap(c), veh/h 213 872 808 123 1565 698 130 662 331 118 640 324
V/C Ratio(X) 1.52 0.21 0.22 1.50 0.07 0.12 0.84 2.05 2.08 0.83 0.61 0.63
Avail Cap(c_a), veh/h 213 872 808 123 1565 698 314 662 331 403 824 418
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.58 0.58 0.58 1.00 1.00 1.00
Uniform Delay (d), s/veh65.5 19.4 19.5 69.5 22.0 22.6 68.3 59.5 59.5 68.8 54.8 55.0
Incr Delay (d2), s/veh 257.4 0.5 0.6 263.0 0.0 0.1 3.3 477.0 493.8 5.5 0.4 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln24.0 4.2 4.1 14.1 1.2 1.9 4.6 57.5 59.0 4.2 7.4 7.8
LnGrp Delay(d),s/veh 322.9 19.9 20.1 332.5 22.1 22.7 71.6 536.6 553.3 74.3 55.1 55.7
LnGrp LOS F B C F C C E F F E E E
Approach Vol, veh/h 684 376 2157 694
Approach Delay, s/veh 163.5 174.9 518.4 58.0
Approach LOS F F F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s15.0 84.0 15.6 35.4 23.0 76.0 14.6 36.4
Change Period (Y+Rc), s 4.0 6.0 4.0 5.5 4.0 6.0 4.0 5.5
Max Green Setting (Gmax), s11.0 53.0 28.0 38.5 19.0 45.0 36.0 30.5
Max Q Clear Time (g_c+I1), s13.0 11.3 11.6 19.2 21.0 6.6 10.6 32.9
Green Ext Time (p_c), s 0.0 5.0 0.1 10.7 0.0 5.0 0.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 341.6
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Existing
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Pittsburg Faria Annexation Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 41

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 505 644 70 184 325 106 183 1360 392 159 311 190
Future Volume (vph) 505 644 70 184 325 106 183 1360 392 159 311 190
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 6.5 6.5 5.0 6.5 5.0 7.0 7.0 5.0 7.0 7.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 0.97 0.91 1.00 0.97 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 4818 1459 3252 4618 3252 4818 1471 3252 4818 1468
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3252 4818 1459 3252 4618 3252 4818 1471 3252 4818 1468
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 537 685 74 196 346 113 195 1447 417 169 331 202
RTOR Reduction (vph) 0 0 56 0 44 0 0 0 162 0 0 117
Lane Group Flow (vph) 537 685 18 196 415 0 195 1447 255 169 331 85
Confl. Peds. (#/hr) 5 10 10 5 6 4 4 6
Confl. Bikes (#/hr) 2 2
Turn Type Prot NA Perm Prot NA Prot NA Perm Prot NA Perm
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 28.3 36.6 36.6 13.5 21.8 13.4 64.2 64.2 12.2 63.0 63.0
Effective Green, g (s) 28.3 36.6 36.6 13.5 21.8 13.4 64.2 64.2 12.2 63.0 63.0
Actuated g/C Ratio 0.19 0.24 0.24 0.09 0.15 0.09 0.43 0.43 0.08 0.42 0.42
Clearance Time (s) 5.0 6.5 6.5 5.0 6.5 5.0 7.0 7.0 5.0 7.0 7.0
Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 2.0 4.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 613 1175 355 292 671 290 2062 629 264 2023 616
v/s Ratio Prot c0.17 c0.14 0.06 0.09 c0.06 c0.30 0.05 0.07
v/s Ratio Perm 0.01 0.17 0.06
v/c Ratio 0.88 0.58 0.05 0.67 0.62 0.67 0.70 0.41 0.64 0.16 0.14
Uniform Delay, d1 59.1 50.0 43.4 66.1 60.2 66.2 35.1 29.7 66.8 27.1 26.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.37 0.53 0.60
Incremental Delay, d2 12.9 0.9 0.1 4.7 2.0 4.8 1.2 0.6 2.9 0.1 0.3
Delay (s) 72.1 50.9 43.5 70.8 62.2 70.9 36.3 30.3 94.5 14.4 16.3
Level of Service E D D E E E D C F B B
Approach Delay (s) 59.2 64.7 38.3 34.2
Approach LOS E E D C

Intersection Summary
HCM 2000 Control Delay 47.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 23.5
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To I-680 & Solano Way
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 695 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
387 pc/h/ln

S 65.0 mph

D = vp / S 6.0 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Railroad Ave & Bailey Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4768 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1771 pc/h/ln

S 63.0 mph

D = vp / S 28.1 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Solano Way & SR-242
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 678 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
381 pc/h/ln

S 65.0 mph

D = vp / S 5.9 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Bailey Rd to San Marco
Blvd

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5040 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1881 pc/h/ln

S 61.7 mph

D = vp / S 30.5 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To SR-242 & Port Chicago
Hwy

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 801 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 5

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
179 pc/h/ln

S 65.0 mph

D = vp / S 2.8 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/21/2017    2:13 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

9/21/2017file:///C:/Users/trevor.briggs/AppData/Local/Temp/f2kFEEC.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To San Marco Blvd & Willow
Pass

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5789 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1620 pc/h/ln

S 64.3 mph

D = vp / S 25.2 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Port Chicago Hwy & Willow
Pass

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1414 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
396 pc/h/ln

S 65.0 mph

D = vp / S 6.1 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Willow Pass Rd & Port
Chicago

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 7651 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2141 pc/h/ln

S 57.2 mph

D = vp / S 37.4 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Willow Pass Rd & San
Marco

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1390 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
389 pc/h/ln

S 65.0 mph

D = vp / S 6.0 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Port Chicago Hwy & SR-
242

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4334 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 5

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
970 pc/h/ln

S 65.0 mph

D = vp / S 14.9 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To San Marco Blvd & Bailey
Rd

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1210 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
339 pc/h/ln

S 65.0 mph

D = vp / S 5.2 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To SR-242 & Solano Way
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3671 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2065 pc/h/ln

S 58.7 mph

D = vp / S 35.2 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Bailey Rd & Railroad Ave
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1144 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
319 pc/h/ln

S 65.0 mph

D = vp / S 4.9 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Solano Way & I-680
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3759 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2094 pc/h/ln

S 58.2 mph

D = vp / S 36.0 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To I-680 to Clayton Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 891 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
331 pc/h/ln

S 65.0 mph

D = vp / S 5.1 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To SR-4 to Olivera Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5042 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1872 pc/h/ln

S 61.8 mph

D = vp / S 30.3 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Clayton Rd to Concord Ave
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 722 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
268 pc/h/ln

S 65.0 mph

D = vp / S 4.1 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Olivera Rd to Grant St
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5484 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1527 pc/h/ln

S 64.8 mph

D = vp / S 23.6 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Concord Ave to Grant St
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1042 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
290 pc/h/ln

S 65.0 mph

D = vp / S 4.5 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Grant St to Concord Ave
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5528 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1540 pc/h/ln

S 64.7 mph

D = vp / S 23.8 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Grant St to Olivera Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1046 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
291 pc/h/ln

S 65.0 mph

D = vp / S 4.5 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Concord Ave to Clayton Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3803 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1412 pc/h/ln

S 65.0 mph

D = vp / S 21.7 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Olivera Rd to SR-4
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 965 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
358 pc/h/ln

S 65.0 mph

D = vp / S 5.5 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Clayton Rd to I-680
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4776 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1774 pc/h/ln

S 63.0 mph

D = vp / S 28.2 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To I-680 & Solano Way
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3559 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1983 pc/h/ln

S 60.2 mph

D = vp / S 33.0 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Railroad Ave & Bailey Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3616 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1007 pc/h/ln

S 65.0 mph

D = vp / S 15.5 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Solano Way & SR-242
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3475 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1955 pc/h/ln

S 60.6 mph

D = vp / S 32.2 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Bailey Rd & San Marco
Blvd

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3822 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1070 pc/h/ln

S 65.0 mph

D = vp / S 16.5 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To SR-242 & Port Chicago
Hwy

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3612 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1011 pc/h/ln

S 65.0 mph

D = vp / S 15.6 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To San Marco Blvd & Willow
Pass

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4391 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1229 pc/h/ln

S 65.0 mph

D = vp / S 18.9 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Port Chicago Hwy & Willow
Pass

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6375 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2379 pc/h/ln

S 51.4 mph

D = vp / S 46.3 pc/mi/ln

LOS F

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Willow Pass & Port Chicago
Hwy

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4468 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1251 pc/h/ln

S 65.0 mph

D = vp / S 19.2 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Willow Pass Rd & San
Marco

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6264 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1753 pc/h/ln

S 63.2 mph

D = vp / S 27.7 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Port Chicago Hwy & SR-
242

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2531 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 5

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
567 pc/h/ln

S 65.0 mph

D = vp / S 8.7 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To San Marco Blvd & Bailey
Rd

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5453 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2035 pc/h/ln

S 59.3 mph

D = vp / S 34.3 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To SR-242 & Solano Way
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2144 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1206 pc/h/ln

S 65.0 mph

D = vp / S 18.6 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Bailey Rd & Railroad Ave
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5159 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1916 pc/h/ln

S 61.2 mph

D = vp / S 31.3 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Solano Way & I-680
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2195 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1223 pc/h/ln

S 65.0 mph

D = vp / S 18.8 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To I-680 to Clayton Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4564 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1695 pc/h/ln

S 63.8 mph

D = vp / S 26.6 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To SR-4 & Olivera Rd
Date Performed Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2944 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1093 pc/h/ln

S 65.0 mph

D = vp / S 16.8 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Clayton Rd to Concord Ave
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3700 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1374 pc/h/ln

S 65.0 mph

D = vp / S 21.1 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Olivera Rd & Grant St
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3203 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
892 pc/h/ln

S 65.0 mph

D = vp / S 13.7 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Concord Ave to Grant St
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5339 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1487 pc/h/ln

S 64.9 mph

D = vp / S 22.9 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Grant St & Concord Ave
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3228 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
899 pc/h/ln

S 65.0 mph

D = vp / S 13.8 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Grant St to Olivera Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5358 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1492 pc/h/ln

S 64.9 mph

D = vp / S 23.0 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/21/2017    2:57 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

9/21/2017file:///C:/Users/trevor.briggs/AppData/Local/Temp/f2k242A.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Concord Ave & Clayton Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2221 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
825 pc/h/ln

S 65.0 mph

D = vp / S 12.7 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Olivera Rd & SR-4
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4945 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1836 pc/h/ln

S 62.3 mph

D = vp / S 29.5 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Clayton Rd & I-680
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2789 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1036 pc/h/ln

S 65.0 mph

D = vp / S 15.9 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 800
Freeway Volume, VF 1414
Ramp Volume, VR 411
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3420  ft

VD = 371  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1414 0.92 Level 6 0 0.971 1.00 1583
 Ramp 411 0.92 Level 6 0 0.971 1.00 460
 UpStream
 DownStream 371 0.92 Level 6 0 0.971 1.00 415

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 950  pc/h

V3 or Vav34 316  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1583 Exhibit 13-8 9400 No
VFO = VF - VR 1123 Exhibit 13-8 9400 No

VR 460 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 950 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 5.2 (pc/mi/ln)

LOS = A (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.469 (Exhibit 13-12)

SR= 54.2 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 60.0 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction NB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 650
Freeway Volume, VF 4768
Ramp Volume, VR 191
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1155  ft

VD = 854  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4768 0.92 Level 5 0 0.976 1.00 5312
 Ramp 191 0.92 Level 5 0 0.976 1.00 213
 UpStream
 DownStream 854 0.92 Level 5 0 0.976 1.00 951

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ = 1055.69  (Equation 13-12 or 13-13)

PFD = 0.617  using Equation 9 (Exhibit 13-7)
V12 = 3361  pc/h

V3 or Vav34 1951  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5312 Exhibit 13-8 7050 No
VFO = VF - VR 5099 Exhibit 13-8 7050 No

VR 213 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 3361 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 27.3 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.447 (Exhibit 13-12)

SR= 54.7 mph (Exhibit 13-12)

S0= 67.6 mph (Exhibit 13-12)

S = 58.8 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3420  ft

Vu = 411  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 485
Deceleration Lane Length LD
Freeway Volume, VF 1003
Ramp Volume, VR 371
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1003 0.92 Level 6 0 0.971 1.00 1123
 Ramp 371 0.92 Level 6 0 0.971 1.00 415
 UpStream 411 0.92 Level 6 0 0.971 1.00 460
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.320   using Equation 0 (Exhibit 13-
6)

V12 = 360   pc/h

V3 or Vav34
381   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 449   pc/h (Equation 13-16, 13-18,
or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1538  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 864  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 9.0 (pc/mi/ln)
LOS = A (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.296 (Exibit 13-11)
SR= 58.2 mph (Exhibit 13-11)
S0= 65.0 mph (Exhibit 13-11)
S = 61.0 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB Bailey Rd Loop Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 320
Freeway Volume, VF 4577
Ramp Volume, VR 854
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1265  ft

VD = 288  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4577 0.92 Level 5 0 0.976 1.00 5099
 Ramp 854 0.92 Level 5 0 0.976 1.00 951
 UpStream
 DownStream 288 0.92 Level 5 0 0.976 1.00 321

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2760  pc/h

V3 or Vav34 1169  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5099 Exhibit 13-8 9400 No
VFO = VF - VR 4148 Exhibit 13-8 9400 No

VR 951 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2760 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 25.1 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.514 (Exhibit 13-12)

SR= 53.2 mph (Exhibit 13-12)

S0= 70.6 mph (Exhibit 13-12)

S = 60.0 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 475
Freeway Volume, VF 1390
Ramp Volume, VR 505
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1360  ft

VD = 273  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1390 0.92 Level 6 0 0.971 1.00 1556
 Ramp 505 0.92 Level 6 0 0.971 1.00 565
 UpStream
 DownStream 273 0.92 Level 6 0 0.971 1.00 306

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 997  pc/h

V3 or Vav34 279  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1556 Exhibit 13-8 9400 No
VFO = VF - VR 991 Exhibit 13-8 9400 No

VR 565 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 997 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 8.6 (pc/mi/ln)

LOS = A (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.479 (Exhibit 13-12)

SR= 54.0 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 59.1 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1265  ft

Vu = 854  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 415
Deceleration Lane Length LD
Freeway Volume, VF 3723
Ramp Volume, VR 288
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3723 0.92 Level 5 0 0.976 1.00 4148
 Ramp 288 0.92 Level 5 0 0.976 1.00 321
 UpStream 854 0.92 Level 5 0 0.976 1.00 951
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 568.83   (Equation 13-6 or 13-7)

PFM = 0.589   using Equation 3 (Exhibit 13-
6)

V12 = 2444   pc/h

V3 or Vav34
1704   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2444   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4469  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2765  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 24.3 (pc/mi/ln)
LOS = C (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.354 (Exibit 13-11)
SR= 56.9 mph (Exhibit 13-11)
S0= 60.7 mph (Exhibit 13-11)
S = 58.3 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4

Agency or Company KHA Junction SB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 885
Ramp Volume, VR 273
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300  ft

VD = 126  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 885 0.92 Level 6 0 0.971 1.00 991
 Ramp 273 0.92 Level 6 0 0.971 1.00 306
 UpStream
 DownStream 126 0.92 Level 6 0 0.971 1.00 141

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.323   using Equation 0 (Exhibit 13-
6)

V12 = 320   pc/h

V3 or Vav34
335   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 396   pc/h (Equation 13-16, 13-18,
or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1297  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 702  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 8.0 (pc/mi/ln)
LOS = A (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.297 (Exibit 13-11)
SR= 58.2 mph (Exhibit 13-11)
S0= 65.0 mph (Exhibit 13-11)
S = 61.1 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 685
Freeway Volume, VF 5040
Ramp Volume, VR 51
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1520  ft

VD = 968  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5040 0.92 Level 6 0 0.971 1.00 5643
 Ramp 51 0.92 Level 6 0 0.971 1.00 57
 UpStream
 DownStream 968 0.92 Level 6 0 0.971 1.00 1084

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.616  using Equation 9 (Exhibit 13-7)
V12 = 3500  pc/h

V3 or Vav34 2143  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5643 Exhibit 13-8 7050 No
VFO = VF - VR 5586 Exhibit 13-8 7050 No

VR 57 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 3500 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 28.2 (pc/mi/ln)

LOS = D (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.433 (Exhibit 13-12)

SR= 55.0 mph (Exhibit 13-12)

S0= 66.8 mph (Exhibit 13-12)

S = 59.0 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1300  ft

Vu = 273  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 1000
Deceleration Lane Length LD
Freeway Volume, VF 1158
Ramp Volume, VR 126
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1158 0.92 Level 6 0 0.971 1.00 1296
 Ramp 126 0.92 Level 6 0 0.971 1.00 141
 UpStream 273 0.92 Level 6 0 0.971 1.00 306
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.519   using Equation 0 (Exhibit 13-
6)

V12 = 672   pc/h

V3 or Vav34
312   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 672   pc/h (Equation 13-16, 13-18,
or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1437  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 813  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 5.5 (pc/mi/ln)
LOS = A (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.260 (Exibit 13-11)
SR= 59.0 mph (Exhibit 13-11)
S0= 65.0 mph (Exhibit 13-11)
S = 61.5 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4

Agency or Company KHA Junction NB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 380
Deceleration Lane Length LD
Freeway Volume, VF 4989
Ramp Volume, VR 968
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1270  ft

VD = 1616  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4989 0.92 Level 6 0 0.971 1.00 5586
 Ramp 968 0.92 Level 6 0 0.971 1.00 1084
 UpStream
 DownStream 1616 0.92 Level 6 0 0.971 1.00 1809

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.588   using Equation 3 (Exhibit 13-
6)

V12 = 3285   pc/h

V3 or Vav34
2301   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3285   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6670  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4369  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 36.7 (pc/mi/ln)
LOS = E (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.602 (Exibit 13-11)
SR= 51.1 mph (Exhibit 13-11)
S0= 58.5 mph (Exhibit 13-11)
S = 53.5 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction SB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 570
Freeway Volume, VF 1210
Ramp Volume, VR 157
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1410  ft

VD = 228  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1210 0.92 Level 6 0 0.971 1.00 1355
 Ramp 157 0.92 Level 6 0 0.971 1.00 176
 UpStream
 DownStream 228 0.92 Level 6 0 0.971 1.00 255

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 690  pc/h

V3 or Vav34 332  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1355 Exhibit 13-8 9400 No
VFO = VF - VR 1179 Exhibit 13-8 9400 No

VR 176 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 690 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 5.1 (pc/mi/ln)

LOS = A (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.444 (Exhibit 13-12)

SR= 54.8 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 61.8 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1270  ft

Vu = 968  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 950
Deceleration Lane Length LD
Freeway Volume, VF
Ramp Volume, VR 1616
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 0.92 Level 6 0 0.971 1.00 6874
 Ramp 1616 0.92 Level 6 0 0.971 1.00 1809
 UpStream 968 0.92 Level 6 0 0.971 1.00 1084
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.604   using Equation 3 (Exhibit 13-
6)

V12 = 4153   pc/h

V3 or Vav34
2721   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4174   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8683  Exhibit 13-8 Yes

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 5983  Exhibit 13-8 4600:All Yes V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 45.4 (pc/mi/ln)
LOS = F (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 1.801 (Exibit 13-11)
SR= 23.6 mph (Exhibit 13-11)
S0= 56.1 mph (Exhibit 13-11)
S = 28.8 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB Bailey Rd Loop Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 285
Freeway Volume, VF 1053
Ramp Volume, VR 228
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1310  ft

VD = 706  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1053 0.92 Level 6 0 0.971 1.00 1179
 Ramp 228 0.92 Level 6 0 0.971 1.00 255
 UpStream
 DownStream 706 0.92 Level 6 0 0.971 1.00 790

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 658  pc/h

V3 or Vav34 260  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1179 Exhibit 13-8 9400 No
VFO = VF - VR 924 Exhibit 13-8 9400 No

VR 255 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 658 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 7.3 (pc/mi/ln)

LOS = A (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.451 (Exhibit 13-12)

SR= 54.6 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 60.9 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 700
Freeway Volume, VF 5789
Ramp Volume, VR 937
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3055  ft

VD = 1171  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5789 0.92 Level 6 0 0.971 1.00 6481
 Ramp 937 0.92 Level 6 0 0.971 1.00 1049
 UpStream
 DownStream 1171 0.92 Level 6 0 0.971 1.00 1311

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 3417  pc/h

V3 or Vav34 1532  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6481 Exhibit 13-8 9400 No
VFO = VF - VR 5432 Exhibit 13-8 9400 No

VR 1049 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 3417 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 27.3 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.522 (Exhibit 13-12)

SR= 53.0 mph (Exhibit 13-12)

S0= 69.2 mph (Exhibit 13-12)

S = 59.6 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1310  ft

Vu = 228  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 400
Deceleration Lane Length LD
Freeway Volume, VF 825
Ramp Volume, VR 706
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 825 0.92 Level 6 0 0.971 1.00 924
 Ramp 706 0.92 Level 6 0 0.971 1.00 790
 UpStream 228 0.92 Level 6 0 0.971 1.00 255
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.246   using Equation 0 (Exhibit 13-
6)

V12 = 228   pc/h

V3 or Vav34
348   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 369   pc/h (Equation 13-16, 13-18,
or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1714  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1159  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 11.6 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.305 (Exibit 13-11)
SR= 58.0 mph (Exhibit 13-11)
S0= 65.0 mph (Exhibit 13-11)
S = 60.1 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3055  ft

Vu = 937  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 4852
Ramp Volume, VR 1171
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4852 0.92 Level 6 0 0.971 1.00 5432
 Ramp 1171 0.92 Level 6 0 0.971 1.00 1311
 UpStream 937 0.92 Level 6 0 0.971 1.00 1049
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1071.00   (Equation 13-6 or 13-7)

PFM = 0.590   using Equation 3 (Exhibit 13-
6)

V12 = 3205   pc/h

V3 or Vav34
2227   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3205   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6743  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4516  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 37.3 (pc/mi/ln)
LOS = E (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.646 (Exibit 13-11)
SR= 50.1 mph (Exhibit 13-11)
S0= 58.8 mph (Exhibit 13-11)
S = 52.7 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 800
Freeway Volume, VF 6375
Ramp Volume, VR 343
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3420  ft

VD = 1314  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6375 0.92 Level 6 0 0.971 1.00 7137
 Ramp 343 0.92 Level 6 0 0.971 1.00 384
 UpStream
 DownStream 1314 0.92 Level 6 0 0.971 1.00 1471

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.564  using Equation 9 (Exhibit 13-7)
V12 = 4192  pc/h

V3 or Vav34 2945  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4437  pc/h (Equation 13-16, 13-18,
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7137 Exhibit 13-8 7050 Yes
VFO = VF - VR 6753 Exhibit 13-8 7050 No

VR 384 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 4192 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 35.2 (pc/mi/ln)

LOS = F (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.463 (Exhibit 13-12)

SR= 54.4 mph (Exhibit 13-12)

S0= 64.7 mph (Exhibit 13-12)

S = 57.9 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction NB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 650
Freeway Volume, VF 3616
Ramp Volume, VR 324
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1155  ft

VD = 805  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3616 0.92 Level 5 0 0.976 1.00 4029
 Ramp 324 0.92 Level 5 0 0.976 1.00 361
 UpStream
 DownStream 805 0.92 Level 5 0 0.976 1.00 897

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 1960  pc/h

V3 or Vav34 1034  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4029 Exhibit 13-8 9400 No
VFO = VF - VR 3668 Exhibit 13-8 9400 No

VR 361 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 1960 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 15.3 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.460 (Exhibit 13-12)

SR= 54.4 mph (Exhibit 13-12)

S0= 71.2 mph (Exhibit 13-12)

S = 61.9 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3420  ft

Vu = 343  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 485
Deceleration Lane Length LD
Freeway Volume, VF 6032
Ramp Volume, VR 1314
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6032 0.92 Level 6 0 0.971 1.00 6753
 Ramp 1314 0.92 Level 6 0 0.971 1.00 1471
 UpStream 343 0.92 Level 6 0 0.971 1.00 384
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1403.48   (Equation 13-6 or 13-7)

PFM = 0.591   using Equation 3 (Exhibit 13-
6)

V12 = 3992   pc/h

V3 or Vav34
2761   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4053   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8224  Exhibit 13-8 Yes

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 5524  Exhibit 13-8 4600:All Yes V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 44.8 (pc/mi/ln)
LOS = F (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 1.265 (Exibit 13-11)
SR= 35.9 mph (Exhibit 13-11)
S0= 56.1 mph (Exhibit 13-11)
S = 40.7 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB Bailey Rd Loop Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 320
Freeway Volume, VF 3292
Ramp Volume, VR
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1265  ft

VD = 321  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3292 0.92 Level 5 0 0.976 1.00 3668
 Ramp 0.92 Level 5 0 0.976 1.00 897
 UpStream
 DownStream 321 0.92 Level 5 0 0.976 1.00 358

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2105  pc/h

V3 or Vav34 781  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3668 Exhibit 13-8 9400 No
VFO = VF - VR 2771 Exhibit 13-8 9400 No

VR 897 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2105 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 19.5 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.509 (Exhibit 13-12)

SR= 53.3 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 59.7 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 475
Freeway Volume, VF 6264
Ramp Volume, VR 1467
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1360  ft

VD = 211  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6264 0.92 Level 6 0 0.971 1.00 7013
 Ramp 1467 0.92 Level 6 0 0.971 1.00 1642
 UpStream
 DownStream 211 0.92 Level 6 0 0.971 1.00 236

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 3984  pc/h

V3 or Vav34 1514  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7013 Exhibit 13-8 9400 No
VFO = VF - VR 5371 Exhibit 13-8 9400 No

VR 1642 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 3984 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 34.2 (pc/mi/ln)

LOS = D (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.576 (Exhibit 13-12)

SR= 51.8 mph (Exhibit 13-12)

S0= 69.3 mph (Exhibit 13-12)

S = 58.1 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1265  ft

Vu = 805  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 415
Deceleration Lane Length LD
Freeway Volume, VF 2487
Ramp Volume, VR 321
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2487 0.92 Level 5 0 0.976 1.00 2771
 Ramp 321 0.92 Level 5 0 0.976 1.00 358
 UpStream 805 0.92 Level 5 0 0.976 1.00 897
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.173   using Equation 0 (Exhibit 13-
6)

V12 = 480   pc/h

V3 or Vav34
1145   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1108   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3129  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1466  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 14.1 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.309 (Exibit 13-11)
SR= 57.9 mph (Exhibit 13-11)
S0= 63.8 mph (Exhibit 13-11)
S = 60.9 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4

Agency or Company KHA Junction SB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 4797
Ramp Volume, VR 211
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300  ft

VD = 97  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4797 0.92 Level 6 0 0.971 1.00 5371
 Ramp 211 0.92 Level 6 0 0.971 1.00 236
 UpStream
 DownStream 97 0.92 Level 6 0 0.971 1.00 109

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.590   using Equation 3 (Exhibit 13-
6)

V12 = 3169   pc/h

V3 or Vav34
2202   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5607  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3405  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 29.1 (pc/mi/ln)
LOS = D (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.407 (Exibit 13-11)
SR= 55.6 mph (Exhibit 13-11)
S0= 58.9 mph (Exhibit 13-11)
S = 56.9 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 685
Freeway Volume, VF 3822
Ramp Volume, VR 405
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1520  ft

VD = 284  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3822 0.92 Level 6 0 0.971 1.00 4279
 Ramp 405 0.92 Level 6 0 0.971 1.00 453
 UpStream
 DownStream 284 0.92 Level 6 0 0.971 1.00 318

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2121  pc/h

V3 or Vav34 1079  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4279 Exhibit 13-8 9400 No
VFO = VF - VR 3826 Exhibit 13-8 9400 No

VR 453 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2121 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 16.3 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.469 (Exhibit 13-12)

SR= 54.2 mph (Exhibit 13-12)

S0= 71.0 mph (Exhibit 13-12)

S = 61.6 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1300  ft

Vu = 211  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 1000
Deceleration Lane Length LD
Freeway Volume, VF 5008
Ramp Volume, VR 97
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5008 0.92 Level 6 0 0.971 1.00 5607
 Ramp 97 0.92 Level 6 0 0.971 1.00 109
 UpStream 211 0.92 Level 6 0 0.971 1.00 236
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.605   using Equation 3 (Exhibit 13-
6)

V12 = 3395   pc/h

V3 or Vav34
2212   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3395   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5716  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3504  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 26.5 (pc/mi/ln)
LOS = C (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.381 (Exibit 13-11)
SR= 56.2 mph (Exhibit 13-11)
S0= 58.8 mph (Exhibit 13-11)
S = 57.2 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)

Copyright © 2014 University of Florida, All Rights Reserved HCS2010TM   Version 6.65 Generated:  9/21/2017    4:28 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

9/21/2017file:///C:/Users/clara.wong/AppData/Local/Temp/r2k27DE.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4

Agency or Company KHA Junction NB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 380
Deceleration Lane Length LD
Freeway Volume, VF 3417
Ramp Volume, VR 284
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1270  ft

VD = 459  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3417 0.92 Level 6 0 0.971 1.00 3826
 Ramp 284 0.92 Level 6 0 0.971 1.00 318
 UpStream
 DownStream 459 0.92 Level 6 0 0.971 1.00 514

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.178   using Equation 0 (Exhibit 13-
6)

V12 = 681   pc/h

V3 or Vav34
1572   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1530   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4144  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1848  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 17.4 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.319 (Exibit 13-11)
SR= 57.7 mph (Exhibit 13-11)
S0= 62.7 mph (Exhibit 13-11)
S = 60.3 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction SB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 570
Freeway Volume, VF 5453
Ramp Volume, VR 429
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1410  ft

VD = 623  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5453 0.92 Level 6 0 0.971 1.00 6105
 Ramp 429 0.92 Level 6 0 0.971 1.00 480
 UpStream
 DownStream 623 0.92 Level 6 0 0.971 1.00 697

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2932  pc/h

V3 or Vav34 1586  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6105 Exhibit 13-8 9400 No
VFO = VF - VR 5625 Exhibit 13-8 9400 No

VR 480 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2932 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 24.3 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.471 (Exhibit 13-12)

SR= 54.2 mph (Exhibit 13-12)

S0= 69.0 mph (Exhibit 13-12)

S = 61.0 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1270  ft

Vu = 284  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 950
Deceleration Lane Length LD
Freeway Volume, VF 3701
Ramp Volume, VR 459
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3701 0.92 Level 6 0 0.971 1.00 4144
 Ramp 459 0.92 Level 6 0 0.971 1.00 514
 UpStream 284 0.92 Level 6 0 0.971 1.00 318
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.154   using Equation 0 (Exhibit 13-
6)

V12 = 636   pc/h

V3 or Vav34
1754   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1657   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4658  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2171  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 16.2 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.289 (Exibit 13-11)
SR= 58.4 mph (Exhibit 13-11)
S0= 62.3 mph (Exhibit 13-11)
S = 60.4 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB Bailey Rd Loop Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 285
Freeway Volume, VF 5024
Ramp Volume, VR 623
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1310  ft

VD = 1145  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5024 0.92 Level 6 0 0.971 1.00 5625
 Ramp 623 0.92 Level 6 0 0.971 1.00 697
 UpStream
 DownStream 1145 0.92 Level 6 0 0.971 1.00 1282

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2846  pc/h

V3 or Vav34 1389  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5625 Exhibit 13-8 9400 No
VFO = VF - VR 4928 Exhibit 13-8 9400 No

VR 697 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2846 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 26.2 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.491 (Exhibit 13-12)

SR= 53.7 mph (Exhibit 13-12)

S0= 69.8 mph (Exhibit 13-12)

S = 60.6 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 700
Freeway Volume, VF 4391
Ramp Volume, VR 384
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3055  ft

VD = 446  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4391 0.92 Level 6 0 0.971 1.00 4916
 Ramp 384 0.92 Level 6 0 0.971 1.00 430
 UpStream
 DownStream 446 0.92 Level 6 0 0.971 1.00 499

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2172  pc/h

V3 or Vav34 1126  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4425 Exhibit 13-8 9400 No
VFO = VF - VR 3995 Exhibit 13-8 9400 No

VR 430 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2172 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 16.6 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.467 (Exhibit 13-12)

SR= 54.3 mph (Exhibit 13-12)

S0= 70.8 mph (Exhibit 13-12)

S = 61.6 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1310  ft

Vu = 623  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 400
Deceleration Lane Length LD
Freeway Volume, VF 4401
Ramp Volume, VR 1145
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4401 0.92 Level 6 0 0.971 1.00 4927
 Ramp 1145 0.92 Level 6 0 0.971 1.00 1282
 UpStream 623 0.92 Level 6 0 0.971 1.00 697
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 934.53   (Equation 13-6 or 13-7)

PFM = 0.589   using Equation 3 (Exhibit 13-
6)

V12 = 2901   pc/h

V3 or Vav34
2026   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2901   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6209  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4183  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 35.0 (pc/mi/ln)
LOS = E (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.549 (Exibit 13-11)
SR= 52.4 mph (Exhibit 13-11)
S0= 59.5 mph (Exhibit 13-11)
S = 54.5 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3055  ft

Vu = 384  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 4007
Ramp Volume, VR 446
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4007 0.92 Level 6 0 0.971 1.00 4486
 Ramp 446 0.92 Level 6 0 0.971 1.00 499
 UpStream 384 0.92 Level 6 0 0.971 1.00 430
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.155   using Equation 0 (Exhibit 13-
6)

V12 = 697   pc/h

V3 or Vav34
1894   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1794   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4985  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2293  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 20.3 (pc/mi/ln)
LOS = C (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.328 (Exibit 13-11)
SR= 57.5 mph (Exhibit 13-11)
S0= 62.0 mph (Exhibit 13-11)
S = 59.8 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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Traffic Impact Study – Draft Final Report

Transportation Impact Study │ Pittsburg Faria Annexation
November 2017  │  Final 94
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Existing Plus Project Traffic Conditions



HCM 2010 TWSC Existing + Project
1: Willow Pass Rd & Avila Rd Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 16 632 1 3 1237
Future Vol, veh/h 0 16 632 1 3 1237
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 17 672 1 3 1316

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1337 337 0 0 673 0
          Stage 1 673 - - - - -
          Stage 2 664 - - - - -
Critical Hdwy 6.84 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 145 659 - - 914 -
          Stage 1 468 - - - - -
          Stage 2 474 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 143 659 - - 914 -
Mov Cap-2 Maneuver 143 - - - - -
          Stage 1 468 - - - - -
          Stage 2 468 - - - - -

Approach WB NB SB
HCM Control Delay, s 10.6 0 0.1
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 659 914 -
HCM Lane V/C Ratio - - 0.026 0.003 -
HCM Control Delay (s) - - 10.6 9 0.1
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 2010 AWSC Existing + Project
2: Willow Pass Rd & EB SR-4 Off-Ramp/EB SR-4 On-Ramp Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 2

Intersection
Intersection Delay, s/veh 136.7
Intersection LOS F

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Lane Configurations
Traffic Vol, veh/h 0 199 2 226 0 0 0 0 0 0 295 353
Future Vol, veh/h 0 199 2 226 0 0 0 0 0 0 295 353
Peak Hour Factor 0.92 0.91 0.91 0.91 0.92 0.91 0.91 0.91 0.92 0.91 0.91 0.91
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 219 2 248 0 0 0 0 0 0 324 388
Number of Lanes 0 0 1 1 0 0 0 0 0 0 2 1

Approach EB NB
Opposing Approach SB
Opposing Lanes 0 2
Conflicting Approach Left SB EB
Conflicting Lanes Left 2 2
Conflicting Approach Right NB
Conflicting Lanes Right 3 0
HCM Control Delay 25.6 20.4
HCM LOS D C

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 SBLn1 SBLn2
Vol Left, % 0% 0% 0% 99% 0% 9% 0%
Vol Thru, % 100% 100% 0% 1% 0% 91% 100%
Vol Right, % 0% 0% 100% 0% 100% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 148 148 353 201 226 370 676
LT Vol 0 0 0 199 0 32 0
Through Vol 148 148 0 2 0 338 676
RT Vol 0 0 353 0 226 0 0
Lane Flow Rate 162 162 388 221 248 407 743
Geometry Grp 8 8 8 8 8 8 8
Degree of Util (X) 0.39 0.39 0.669 0.59 0.581 0.953 1.732
Departure Headway (Hd) 9.396 9.396 6.883 10.524 9.298 8.437 8.393
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 386 386 528 345 390 431 438
Service Time 7.096 7.096 4.583 8.224 6.998 6.197 6.152
HCM Lane V/C Ratio 0.42 0.42 0.735 0.641 0.636 0.944 1.696
HCM Control Delay 18 18 22.4 27.3 24.1 61.9 359.5
HCM Lane LOS C C C D C F F
HCM 95th-tile Q 1.8 1.8 4.9 3.6 3.5 11.1 45.1



HCM 2010 AWSC Existing + Project
2: Willow Pass Rd & EB SR-4 Off-Ramp/EB SR-4 On-Ramp Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 3

Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 32 1014 0
Future Vol, veh/h 0 32 1014 0
Peak Hour Factor 0.92 0.91 0.91 0.91
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 35 1114 0
Number of Lanes 0 0 2 0

Approach SB
Opposing Approach NB
Opposing Lanes 3
Conflicting Approach Left
Conflicting Lanes Left 0
Conflicting Approach Right EB
Conflicting Lanes Right 2
HCM Control Delay 254.2
HCM LOS F



HCM 2010 AWSC Existing + Project
3: Willow Pass Rd & WB SR-4 On-Ramp/WB SR-4 Off-Ramp Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 4

Intersection
Intersection Delay, s/veh165.4
Intersection LOS F

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 0 0 769 108 108 0 230 264 0 0 0 277 880
Future Vol, veh/h 0 0 0 0 0 769 108 108 0 230 264 0 0 0 277 880
Peak Hour Factor 0.92 0.98 0.98 0.98 0.92 0.98 0.98 0.98 0.92 0.98 0.98 0.98 0.92 0.98 0.98 0.98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 0 0 0 785 110 110 0 235 269 0 0 0 283 898
Number of Lanes 0 0 0 0 0 1 1 1 0 0 2 0 0 0 2 1

Approach WB NB SB
Opposing Approach SB NB
Opposing Lanes 0 3 2
Conflicting Approach Left NB WB
Conflicting Lanes Left 2 0 3
Conflicting Approach Right SB WB
Conflicting Lanes Right 3 3 0
HCM Control Delay 84.3 53.8 282.1
HCM LOS F F F

Lane NBLn1 NBLn2WBLn1WBLn2WBLn3 SBLn1 SBLn2 SBLn3
Vol Left, % 72% 0% 100% 75% 0% 0% 0% 0%
Vol Thru, % 28% 100% 0% 25% 0% 100% 100% 0%
Vol Right, % 0% 0% 0% 0% 100% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 318 176 438 439 108 139 139 880
LT Vol 230 0 438 331 0 0 0 0
Through Vol 88 176 0 108 0 139 139 0
RT Vol 0 0 0 0 108 0 0 880
Lane Flow Rate 324 180 447 448 110 141 141 898
Geometry Grp 8 8 7 7 7 8 8 8
Degree of Util (X) 0.925 0.494 1.065 1.05 0.226 0.372 0.372 1.754
Departure Headway (Hd) 11.818 11.442 9.436 9.309 8.193 9.729 9.729 7.212
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 308 318 389 394 441 372 372 512
Service Time 9.518 9.142 7.136 7.009 5.893 7.429 7.429 4.912
HCM Lane V/C Ratio 1.052 0.566 1.149 1.137 0.249 0.379 0.379 1.754
HCM Control Delay 69.8 24.8 95.6 90.5 13.3 18.1 18.1 365.2
HCM Lane LOS F C F F B C C F
HCM 95th-tile Q 9 2.6 14 13.6 0.9 1.7 1.7 53.2



HCM 2010 AWSC Existing + Project
4: San Marcos Blvd & Rio Verde Cir Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 5

Intersection
Intersection Delay, s/veh24.5
Intersection LOS C

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 191 21 2 0 2 35 41 0 109 203 0 0 12 105 286
Future Vol, veh/h 0 191 21 2 0 2 35 41 0 109 203 0 0 12 105 286
Peak Hour Factor 0.92 0.65 0.65 0.65 0.92 0.65 0.65 0.65 0.92 0.65 0.65 0.65 0.92 0.65 0.65 0.65
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 294 32 3 0 3 54 63 0 168 312 0 0 18 162 440
Number of Lanes 0 0 1 0 0 0 1 0 0 1 1 0 0 1 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 2 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 3 1 1
HCM Control Delay 35 14.6 25.9 19.7
HCM LOS D B D C

Lane NBLn1 NBLn2 EBLn1WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 89% 3% 100% 0% 0%
Vol Thru, % 0% 100% 10% 45% 0% 52% 0%
Vol Right, % 0% 0% 1% 53% 0% 48% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 109 203 214 78 12 202 189
LT Vol 109 0 191 2 12 0 0
Through Vol 0 203 21 35 0 105 0
RT Vol 0 0 2 41 0 97 189
Lane Flow Rate 168 312 329 120 18 311 290
Geometry Grp 8 8 7 7 7 7 7
Degree of Util (X) 0.413 0.724 0.774 0.282 0.042 0.629 0.557
Departure Headway (Hd) 8.871 8.351 8.466 8.469 8.146 7.282 6.907
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 404 431 425 422 438 495 520
Service Time 6.669 6.149 6.243 6.268 5.929 5.064 4.689
HCM Lane V/C Ratio 0.416 0.724 0.774 0.284 0.041 0.628 0.558
HCM Control Delay 17.8 30.3 35 14.6 11.3 21.7 18.1
HCM Lane LOS C D D B B C C
HCM 95th-tile Q 2 5.7 6.6 1.1 0.1 4.3 3.4



HCM 2010 Signalized Intersection Summary Existing + Project
5: San Marcos Blvd & Santa Teresa Dr Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 435 4 4 6 2 34 2 430 3 8 393 140
Future Volume (veh/h) 435 4 4 6 2 34 2 430 3 8 393 140
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1800 1765 1800 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 604 6 6 8 3 47 3 597 4 11 546 194
Adj No. of Lanes 1 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 607 293 293 12 4 69 7 1056 7 12 758 268
Arrive On Green 0.36 0.36 0.36 0.06 0.06 0.06 0.00 0.31 0.31 0.01 0.31 0.31
Sat Flow, veh/h 1681 810 810 211 79 1239 1681 3414 23 1681 2427 859
Grp Volume(v), veh/h 604 0 12 58 0 0 3 293 308 11 377 363
Grp Sat Flow(s),veh/h/ln1681 0 1621 1529 0 0 1681 1676 1760 1681 1676 1610
Q Serve(g_s), s 29.7 0.0 0.4 3.1 0.0 0.0 0.1 12.1 12.2 0.5 16.5 16.6
Cycle Q Clear(g_c), s 29.7 0.0 0.4 3.1 0.0 0.0 0.1 12.1 12.2 0.5 16.5 16.6
Prop In Lane 1.00 0.50 0.14 0.81 1.00 0.01 1.00 0.53
Lane Grp Cap(c), veh/h 607 0 586 86 0 0 7 519 544 12 523 503
V/C Ratio(X) 0.99 0.00 0.02 0.68 0.00 0.00 0.44 0.57 0.57 0.95 0.72 0.72
Avail Cap(c_a), veh/h 607 0 586 461 0 0 202 707 742 202 707 679
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh26.4 0.0 17.0 38.4 0.0 0.0 41.2 24.0 24.0 41.2 25.3 25.4
Incr Delay (d2), s/veh 35.0 0.0 0.0 3.4 0.0 0.0 15.9 1.0 0.9 63.5 2.3 2.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln19.7 0.0 0.2 1.4 0.0 0.0 0.1 5.8 6.0 0.5 8.0 7.7
LnGrp Delay(d),s/veh 61.4 0.0 17.1 41.9 0.0 0.0 57.2 25.0 24.9 104.7 27.6 27.8
LnGrp LOS E B D E C C F C C
Approach Vol, veh/h 616 58 604 751
Approach Delay, s/veh 60.5 41.9 25.1 28.9
Approach LOS E D C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.1 32.1 35.6 4.8 32.3 10.3
Change Period (Y+Rc), s 4.5 6.4 5.6 4.5 6.4 5.6
Max Green Setting (Gmax), s10.0 35.0 30.0 10.0 35.0 25.0
Max Q Clear Time (g_c+I1), s2.5 14.2 31.7 2.1 18.6 5.1
Green Ext Time (p_c), s 0.0 8.2 0.0 0.0 7.3 0.1

Intersection Summary
HCM 2010 Ctrl Delay 37.7
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Existing + Project
6: San Marcos Blvd & Leland Rd Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 229 54 39 282 130 710 42 758 201 269 287 20
Future Volume (veh/h) 229 54 39 282 130 710 42 758 201 269 287 20
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 266 63 45 328 151 0 49 881 234 313 334 23
Adj No. of Lanes 1 2 0 1 2 1 1 2 0 2 2 0
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 301 168 110 345 378 169 94 808 214 410 1205 83
Arrive On Green 0.18 0.09 0.09 0.21 0.11 0.00 0.06 0.31 0.31 0.13 0.38 0.38
Sat Flow, veh/h 1681 1947 1270 1681 3353 1500 1681 2621 696 3261 3184 218
Grp Volume(v), veh/h 266 53 55 328 151 0 49 563 552 313 175 182
Grp Sat Flow(s),veh/h/ln1681 1676 1541 1681 1676 1500 1681 1676 1640 1630 1676 1726
Q Serve(g_s), s 13.5 2.6 2.9 16.9 3.7 0.0 2.5 27.0 27.0 8.1 6.3 6.4
Cycle Q Clear(g_c), s 13.5 2.6 2.9 16.9 3.7 0.0 2.5 27.0 27.0 8.1 6.3 6.4
Prop In Lane 1.00 0.82 1.00 1.00 1.00 0.42 1.00 0.13
Lane Grp Cap(c), veh/h 301 145 133 345 378 169 94 517 506 410 634 653
V/C Ratio(X) 0.88 0.37 0.41 0.95 0.40 0.00 0.52 1.09 1.09 0.76 0.28 0.28
Avail Cap(c_a), veh/h 345 881 809 345 1761 788 461 517 506 894 634 653
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh35.1 37.8 37.9 34.3 36.1 0.0 40.2 30.3 30.3 37.0 18.9 18.9
Incr Delay (d2), s/veh 20.8 2.7 3.5 35.3 1.2 0.0 4.5 66.1 67.0 3.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.0 1.3 1.4 11.2 1.8 0.0 1.3 21.8 21.5 3.8 3.0 3.1
LnGrp Delay(d),s/veh 55.8 40.4 41.4 69.6 37.3 0.0 44.7 96.3 97.3 40.0 19.1 19.1
LnGrp LOS E D D E D D F F D B B
Approach Vol, veh/h 374 479 1164 670
Approach Delay, s/veh 51.5 59.4 94.6 28.9
Approach LOS D E F C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s23.5 14.6 10.4 39.1 21.2 16.9 16.5 33.0
Change Period (Y+Rc), s 5.5 7.0 5.5 6.0 5.5 7.0 5.5 6.0
Max Green Setting (Gmax), s18.0 46.0 24.0 27.0 18.0 46.0 24.0 27.0
Max Q Clear Time (g_c+I1), s18.9 4.9 4.5 8.4 15.5 5.7 10.1 29.0
Green Ext Time (p_c), s 0.0 2.6 0.1 8.9 0.2 2.6 0.9 0.0

Intersection Summary
HCM 2010 Ctrl Delay 66.0
HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary Existing + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 278 0 281 0 0 0 0 1555 142 0 295 273
Future Volume (veh/h) 278 0 281 0 0 0 0 1555 142 0 295 273
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 0 1765 0 1765 1800 0 1765 1765
Adj Flow Rate, veh/h 305 0 309 0 1709 156 0 324 0
Adj No. of Lanes 2 0 1 0 3 0 0 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 0 2 0 2 2 0 2 2
Cap, veh/h 908 0 418 0 2244 204 0 1674 749
Arrive On Green 0.28 0.00 0.28 0.00 0.50 0.50 0.00 0.50 0.00
Sat Flow, veh/h 3261 0 1500 0 4653 409 0 3441 1500
Grp Volume(v), veh/h 305 0 309 0 1220 645 0 324 0
Grp Sat Flow(s),veh/h/ln1630 0 1500 0 1606 1692 0 1676 1500
Q Serve(g_s), s 3.5 0.0 8.8 0.0 14.5 14.6 0.0 2.5 0.0
Cycle Q Clear(g_c), s 3.5 0.0 8.8 0.0 14.5 14.6 0.0 2.5 0.0
Prop In Lane 1.00 1.00 0.00 0.24 0.00 1.00
Lane Grp Cap(c), veh/h 908 0 418 0 1604 845 0 1674 749
V/C Ratio(X) 0.34 0.00 0.74 0.00 0.76 0.76 0.00 0.19 0.00
Avail Cap(c_a), veh/h 3794 0 1746 0 1699 895 0 1774 793
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh13.6 0.0 15.5 0.0 9.6 9.6 0.0 6.6 0.0
Incr Delay (d2), s/veh 0.2 0.0 2.6 0.0 2.0 3.7 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.6 0.0 3.9 0.0 6.7 7.5 0.0 1.2 0.0
LnGrp Delay(d),s/veh 13.8 0.0 18.1 0.0 11.5 13.3 0.0 6.6 0.0
LnGrp LOS B B B B A
Approach Vol, veh/h 614 1865 324
Approach Delay, s/veh 16.0 12.1 6.6
Approach LOS B B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 29.6 17.7 29.6
Change Period (Y+Rc), s 6.0 4.5 6.0
Max Green Setting (Gmax), s 25.0 55.0 25.0
Max Q Clear Time (g_c+I1), s 16.6 10.8 4.5
Green Ext Time (p_c), s 7.0 2.3 14.6

Intersection Summary
HCM 2010 Ctrl Delay 12.3
HCM 2010 LOS B



HCM Signalized Intersection Capacity Analysis Existing + Project
8: Willow Pass Rd & Evora Rd/WB SR-4 Off-Ramp Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 0 324 20 20 16 392 373 0 0 1711 157
Future Volume (vph) 24 0 324 20 20 16 392 373 0 0 1711 157
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 0.86
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 1500 1722 1500 1676 4818 5983
Flt Permitted 0.73 1.00 0.98 1.00 0.95 1.00 1.00
Satd. Flow (perm) 2494 1500 1722 1500 1676 4818 5983
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 26 0 348 22 22 17 422 401 0 0 1840 169
RTOR Reduction (vph) 0 0 314 0 0 16 0 0 0 0 11 0
Lane Group Flow (vph) 26 0 34 0 44 1 422 401 0 0 1998 0
Confl. Bikes (#/hr) 1
Turn Type Perm Perm Split NA Perm Prot NA NA
Protected Phases 3 3 5 2 6
Permitted Phases 4 4 3
Actuated Green, G (s) 7.7 7.7 4.3 4.3 20.3 54.7 30.4
Effective Green, g (s) 7.7 7.7 4.3 4.3 20.3 54.7 30.4
Actuated g/C Ratio 0.10 0.10 0.05 0.05 0.25 0.69 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 240 144 92 80 426 3306 2282
v/s Ratio Prot c0.03 c0.25 0.08 c0.33
v/s Ratio Perm 0.01 c0.02 0.00
v/c Ratio 0.11 0.23 0.48 0.01 0.99 0.12 0.88
Uniform Delay, d1 32.9 33.3 36.6 35.7 29.6 4.3 22.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.6 1.4 0.0 40.9 0.0 4.1
Delay (s) 33.0 33.9 38.0 35.7 70.6 4.3 27.0
Level of Service C C D D E A C
Approach Delay (s) 33.8 37.4 38.3 27.0
Approach LOS C D D C

Intersection Summary
HCM 2000 Control Delay 30.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 79.7 Sum of lost time (s) 17.0
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing + Project
9: Willow Pass Rd & Port Chicago Hwy Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 10

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 217 203 1193 413 241 606
Future Volume (veh/h) 217 203 1193 413 241 606
Number 7 4 8 18 1 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 236 221 1297 449 262 0
Adj No. of Lanes 2 2 2 1 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 369 2089 1423 928 673 309
Arrive On Green 0.11 0.62 0.42 0.42 0.21 0.00
Sat Flow, veh/h 3261 3441 3441 1458 3261 1500
Grp Volume(v), veh/h 236 221 1297 449 262 0
Grp Sat Flow(s),veh/h/ln1630 1676 1676 1458 1630 1500
Q Serve(g_s), s 3.2 1.2 17.0 7.7 3.3 0.0
Cycle Q Clear(g_c), s 3.2 1.2 17.0 7.7 3.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 369 2089 1423 928 673 309
V/C Ratio(X) 0.64 0.11 0.91 0.48 0.39 0.00
Avail Cap(c_a), veh/h 696 2432 1431 932 1252 576
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh19.9 3.6 12.7 4.6 16.1 0.0
Incr Delay (d2), s/veh 1.8 0.0 9.1 0.4 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.5 0.6 9.5 4.8 1.5 0.0
LnGrp Delay(d),s/veh 21.7 3.6 21.7 5.0 16.4 0.0
LnGrp LOS C A C A B
Approach Vol, veh/h 457 1746 262
Approach Delay, s/veh 12.9 17.4 16.4
Approach LOS B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 33.2 13.7 9.3 23.9
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 34.0 18.0 10.0 20.0
Max Q Clear Time (g_c+I1), s 3.2 5.3 5.2 19.0
Green Ext Time (p_c), s 16.5 0.7 0.3 0.9

Intersection Summary
HCM 2010 Ctrl Delay 16.5
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 235 160 251 952 5 298 15 177 9 17 9
Future Volume (veh/h) 5 235 160 251 952 5 298 15 177 9 17 9
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.97 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 5 250 170 267 1013 5 317 16 188 10 18 10
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 11 458 299 314 1428 7 358 528 446 21 104 58
Arrive On Green 0.01 0.24 0.24 0.19 0.42 0.42 0.21 0.30 0.30 0.01 0.10 0.10
Sat Flow, veh/h 1681 1929 1259 1681 3421 17 1681 1765 1489 1681 1058 588
Grp Volume(v), veh/h 5 216 204 267 496 522 317 16 188 10 0 28
Grp Sat Flow(s),veh/h/ln1681 1676 1512 1681 1676 1761 1681 1765 1489 1681 0 1646
Q Serve(g_s), s 0.2 9.0 9.6 12.3 19.7 19.7 14.7 0.5 8.1 0.5 0.0 1.3
Cycle Q Clear(g_c), s 0.2 9.0 9.6 12.3 19.7 19.7 14.7 0.5 8.1 0.5 0.0 1.3
Prop In Lane 1.00 0.83 1.00 0.01 1.00 1.00 1.00 0.36
Lane Grp Cap(c), veh/h 11 398 359 314 700 735 358 528 446 21 0 163
V/C Ratio(X) 0.45 0.54 0.57 0.85 0.71 0.71 0.89 0.03 0.42 0.48 0.00 0.17
Avail Cap(c_a), veh/h 367 606 546 670 919 966 446 638 538 691 0 841
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh39.7 26.8 27.0 31.5 19.3 19.3 30.6 19.9 22.5 39.4 0.0 33.2
Incr Delay (d2), s/veh 26.3 0.6 0.8 6.4 1.2 1.1 16.2 0.0 0.3 15.9 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 4.3 4.0 6.3 9.3 9.8 8.4 0.3 3.3 0.3 0.0 0.6
LnGrp Delay(d),s/veh 66.0 27.4 27.7 38.0 20.5 20.4 46.8 19.9 22.9 55.3 0.0 33.4
LnGrp LOS E C C D C C D B C E C
Approach Vol, veh/h 425 1285 521 38
Approach Delay, s/veh 28.0 24.1 37.4 39.2
Approach LOS C C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s6.1 29.5 20.1 24.5 22.2 13.4 5.6 39.0
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s33.0 29.0 32.0 29.0 21.3 41.0 17.5 44.0
Max Q Clear Time (g_c+I1), s2.5 10.1 14.3 11.6 16.7 3.3 2.2 21.7
Green Ext Time (p_c), s 0.0 0.5 0.7 6.3 0.4 0.5 0.0 6.9

Intersection Summary
HCM 2010 Ctrl Delay 28.1
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 283 46 18 826 4 61 11 102 38 24 31
Future Volume (veh/h) 4 283 46 18 826 4 61 11 102 38 24 31
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 1.00 0.97 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 4 289 47 18 843 4 62 11 104 39 24 32
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 4 523 85 19 639 3 103 18 173 101 62 83
Arrive On Green 0.00 0.35 0.35 0.01 0.36 0.36 0.19 0.19 0.19 0.15 0.15 0.15
Sat Flow, veh/h 1681 1474 240 1681 1755 8 541 96 908 663 408 544
Grp Volume(v), veh/h 4 0 336 18 0 847 177 0 0 95 0 0
Grp Sat Flow(s),veh/h/ln1681 0 1713 1681 0 1763 1546 0 0 1616 0 0
Q Serve(g_s), s 0.1 0.0 8.7 0.6 0.0 20.0 5.8 0.0 0.0 2.9 0.0 0.0
Cycle Q Clear(g_c), s 0.1 0.0 8.7 0.6 0.0 20.0 5.8 0.0 0.0 2.9 0.0 0.0
Prop In Lane 1.00 0.14 1.00 0.00 0.35 0.59 0.41 0.34
Lane Grp Cap(c), veh/h 4 0 608 19 0 642 295 0 0 245 0 0
V/C Ratio(X) 1.04 0.00 0.55 0.94 0.00 1.32 0.60 0.00 0.00 0.39 0.00 0.00
Avail Cap(c_a), veh/h 336 0 623 336 0 642 450 0 0 470 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh27.4 0.0 14.2 27.1 0.0 17.5 20.3 0.0 0.0 21.0 0.0 0.0
Incr Delay (d2), s/veh 226.0 0.0 1.0 81.2 0.0 154.9 2.0 0.0 0.0 1.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 0.0 4.2 0.7 0.0 37.2 2.6 0.0 0.0 1.4 0.0 0.0
LnGrp Delay(d),s/veh 254.0 0.0 15.2 108.3 0.0 172.4 22.3 0.0 0.0 22.0 0.0 0.0
LnGrp LOS F B F F C C
Approach Vol, veh/h 340 865 177 95
Approach Delay, s/veh 18.0 171.0 22.3 22.0
Approach LOS B F C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 14.5 4.6 23.5 12.3 4.1 24.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 11.0 20.0 16.0 11.0 20.0
Max Q Clear Time (g_c+I1), s 7.8 2.6 10.7 4.9 2.1 22.0
Green Ext Time (p_c), s 0.6 0.0 5.2 0.3 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 108.4
HCM 2010 LOS F



HCM 2010 TWSC Existing + Project
12: Range Rd & EB Parkside Dr Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
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Intersection
Int Delay, s/veh 5.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 141 1 45 0 0 0 0 62 14 5 102 0
Future Vol, veh/h 141 1 45 0 0 0 0 62 14 5 102 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 0 - - -
Veh in Median Storage, # - 0 - - - - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 81 81 81 81 81 81 81 81 81 81 81 81
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 174 1 56 0 0 0 0 77 17 6 126 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 215 215 126 - 0 0 77 0 0
          Stage 1 138 138 - - - - - - -
          Stage 2 77 77 - - - - - - -
Critical Hdwy 6.42 6.52 6.22 - - - 4.12 - -
Critical Hdwy Stg 1 5.42 5.52 - - - - - - -
Critical Hdwy Stg 2 5.42 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 - - - 2.218 - -
Pot Cap-1 Maneuver 773 683 924 0 - - 1522 - 0
          Stage 1 889 782 - 0 - - - - 0
          Stage 2 946 831 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 770 0 924 - - - 1522 - -
Mov Cap-2 Maneuver 770 0 - - - - - - -
          Stage 1 885 0 - - - - - - -
          Stage 2 946 0 - - - - - - -

Approach EB NB SB
HCM Control Delay, s 11.3 0 0.3
HCM LOS B

Minor Lane/Major Mvmt NBT NBR EBLn1 SBL SBT
Capacity (veh/h) - - 802 1522 -
HCM Lane V/C Ratio - - 0.288 0.004 -
HCM Control Delay (s) - - 11.3 7.4 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 1.2 0 -



HCM Unsignalized Intersection Capacity Analysis Existing + Project
13: Range Rd & WB Parkside Dr Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 21 182 107 341
Future Volume (Veh/h) 0 0 21 182 107 341
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89
Hourly flow rate (vph) 0 0 24 204 120 383
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 372 120 120
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 372 120 120
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 98
cM capacity (veh/h) 618 931 1468

Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 24 204 120 383
Volume Left 24 0 0 0
Volume Right 0 0 0 383
cSH 1468 1700 1700 1700
Volume to Capacity 0.02 0.12 0.07 0.23
Queue Length 95th (ft) 1 0 0 0
Control Delay (s) 7.5 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.8 0.0
Approach LOS

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 32.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 152 149 65 294 66 140 144 54 136 162 81
Future Volume (veh/h) 10 152 149 65 294 66 140 144 54 136 162 81
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.96 1.00 0.95 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 12 177 0 76 342 77 163 167 63 158 188 94
Adj No. of Lanes 1 1 1 1 1 0 1 1 1 1 1 1
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 52 456 388 157 435 98 222 435 351 216 417 336
Arrive On Green 0.03 0.26 0.00 0.09 0.31 0.30 0.13 0.25 0.25 0.13 0.24 0.24
Sat Flow, veh/h 1681 1765 1500 1681 1383 311 1648 1731 1398 1648 1731 1395
Grp Volume(v), veh/h 12 177 0 76 0 419 163 167 63 158 188 94
Grp Sat Flow(s),veh/h/ln1681 1765 1500 1681 0 1695 1648 1731 1398 1648 1731 1395
Q Serve(g_s), s 0.4 5.0 0.0 2.6 0.0 13.6 5.7 4.8 2.1 5.5 5.6 3.3
Cycle Q Clear(g_c), s 0.4 5.0 0.0 2.6 0.0 13.6 5.7 4.8 2.1 5.5 5.6 3.3
Prop In Lane 1.00 1.00 1.00 0.18 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 52 456 388 157 0 532 222 435 351 216 417 336
V/C Ratio(X) 0.23 0.39 0.00 0.48 0.00 0.79 0.74 0.38 0.18 0.73 0.45 0.28
Avail Cap(c_a), veh/h 436 733 623 436 0 693 427 892 720 427 892 719
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh28.4 18.4 0.0 25.9 0.0 18.8 25.0 18.7 17.7 25.1 19.4 18.6
Incr Delay (d2), s/veh 2.2 0.5 0.0 2.3 0.0 4.5 4.7 0.6 0.2 4.7 0.8 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 2.5 0.0 1.3 0.0 7.0 2.9 2.3 0.8 2.8 2.8 1.3
LnGrp Delay(d),s/veh 30.6 18.9 0.0 28.2 0.0 23.4 29.7 19.2 17.9 29.9 20.2 19.0
LnGrp LOS C B C C C B B C C B
Approach Vol, veh/h 189 495 393 440
Approach Delay, s/veh 19.7 24.1 23.4 23.4
Approach LOS B C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.1 18.9 5.9 23.3 11.9 19.1 9.6 19.5
Change Period (Y+Rc), s 4.6 * 5 4.6 * 5 4.6 5.0 4.6 5.0
Max Green Setting (Gmax), s15.0 * 30 15.0 * 24 15.0 30.0 15.0 24.0
Max Q Clear Time (g_c+I1), s7.7 7.6 2.4 15.6 7.5 6.8 4.6 7.0
Green Ext Time (p_c), s 0.3 2.0 0.0 1.7 0.3 2.0 0.1 2.3

Intersection Summary
HCM 2010 Ctrl Delay 23.2
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 424 31 40 1061 3 120 0 85 0 0 0
Future Volume (veh/h) 4 424 31 40 1061 3 120 0 85 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 5 493 36 47 1234 3 140 0 99
Adj No. of Lanes 1 2 1 1 2 0 1 1 1
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2
Cap, veh/h 16 1389 603 117 1628 4 254 266 227
Arrive On Green 0.01 0.41 0.41 0.07 0.47 0.47 0.15 0.00 0.15
Sat Flow, veh/h 1681 3353 1455 1681 3431 8 1681 1765 1500
Grp Volume(v), veh/h 5 493 36 47 603 634 140 0 99
Grp Sat Flow(s),veh/h/ln1681 1676 1455 1681 1676 1763 1681 1765 1500
Q Serve(g_s), s 0.1 4.4 0.7 1.2 12.9 12.9 3.4 0.0 2.6
Cycle Q Clear(g_c), s 0.1 4.4 0.7 1.2 12.9 12.9 3.4 0.0 2.6
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 16 1389 603 117 795 837 254 266 227
V/C Ratio(X) 0.32 0.35 0.06 0.40 0.76 0.76 0.55 0.00 0.44
Avail Cap(c_a), veh/h 575 1989 863 575 995 1046 575 604 513
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh21.6 8.8 7.7 19.5 9.5 9.5 17.2 0.0 16.9
Incr Delay (d2), s/veh 10.9 0.1 0.0 2.2 1.9 1.8 1.9 0.0 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 2.0 0.3 0.6 6.3 6.6 1.7 0.0 1.2
LnGrp Delay(d),s/veh 32.5 8.9 7.7 21.7 11.4 11.3 19.1 0.0 18.2
LnGrp LOS C A A C B B B B
Approach Vol, veh/h 534 1284 239
Approach Delay, s/veh 9.0 11.7 18.7
Approach LOS A B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s8.1 24.2 5.4 26.8 11.6
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0
Max Green Setting (Gmax), s15.0 26.0 15.0 26.0 15.0
Max Q Clear Time (g_c+I1), s3.2 6.4 2.1 14.9 5.4
Green Ext Time (p_c), s 0.0 7.1 0.0 5.4 0.5

Intersection Summary
HCM 2010 Ctrl Delay 11.8
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing + Project
16: Woodhill Dr & Leland Rd Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 466 44 13 938 166 48
Future Volume (veh/h) 466 44 13 938 166 48
Number 2 12 1 6 3 18
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.96 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1800 1765 1765 1765 1765
Adj Flow Rate, veh/h 501 47 14 1009 178 52
Adj No. of Lanes 2 0 1 2 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1325 124 42 1929 265 236
Arrive On Green 0.43 0.43 0.03 0.58 0.16 0.16
Sat Flow, veh/h 3177 289 1681 3441 1681 1500
Grp Volume(v), veh/h 271 277 14 1009 178 52
Grp Sat Flow(s),veh/h/ln1676 1701 1681 1676 1681 1500
Q Serve(g_s), s 4.5 4.6 0.3 7.5 4.1 1.2
Cycle Q Clear(g_c), s 4.5 4.6 0.3 7.5 4.1 1.2
Prop In Lane 0.17 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 719 730 42 1929 265 236
V/C Ratio(X) 0.38 0.38 0.33 0.52 0.67 0.22
Avail Cap(c_a), veh/h 1017 1032 571 3580 652 582
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.0 8.0 19.7 5.3 16.4 15.1
Incr Delay (d2), s/veh 0.3 0.3 4.5 0.2 2.9 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.1 2.1 0.2 3.4 2.1 0.5
LnGrp Delay(d),s/veh 8.3 8.4 24.2 5.5 19.3 15.6
LnGrp LOS A A C A B B
Approach Vol, veh/h 548 1023 230
Approach Delay, s/veh 8.3 5.8 18.5
Approach LOS A A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s6.0 23.7 29.7 11.5
Change Period (Y+Rc), s 5.0 6.0 6.0 5.0
Max Green Setting (Gmax), s14.0 25.0 44.0 16.0
Max Q Clear Time (g_c+I1), s2.3 6.6 9.5 6.1
Green Ext Time (p_c), s 0.0 10.2 14.0 0.5

Intersection Summary
HCM 2010 Ctrl Delay 8.2
HCM 2010 LOS A



HCM Signalized Intersection Capacity Analysis Existing + Project
17: Southwood Dr & Leland Rd Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 460 54 48 804 147 100
Future Volume (vph) 460 54 48 804 147 100
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.4 4.4 4.4
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 0.99 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.95
Flt Protected 1.00 0.95 1.00 0.97
Satd. Flow (prot) 3279 1676 3353 1611
Flt Permitted 1.00 0.95 1.00 0.97
Satd. Flow (perm) 3279 1676 3353 1611
Peak-hour factor, PHF 0.87 0.87 0.87 0.87 0.87 0.87
Adj. Flow (vph) 529 62 55 924 169 115
RTOR Reduction (vph) 7 0 0 0 22 0
Lane Group Flow (vph) 584 0 55 924 262 0
Confl. Peds. (#/hr) 14 14 1 1
Confl. Bikes (#/hr) 2
Turn Type NA Prot NA Prot
Protected Phases 2 1 3 6 4
Permitted Phases
Actuated Green, G (s) 22.6 6.5 62.2 21.6
Effective Green, g (s) 23.6 7.1 62.8 22.2
Actuated g/C Ratio 0.25 0.08 0.67 0.24
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 2.0 3.0 3.0
Lane Grp Cap (vph) 824 126 2244 381
v/s Ratio Prot c0.18 0.03 c0.28 c0.16
v/s Ratio Perm
v/c Ratio 0.71 0.44 0.41 0.69
Uniform Delay, d1 32.0 41.4 7.1 32.6
Progression Factor 1.00 1.45 0.09 1.00
Incremental Delay, d2 2.3 2.1 0.1 5.1
Delay (s) 34.3 62.0 0.8 37.7
Level of Service C E A D
Approach Delay (s) 34.3 4.2 37.7
Approach LOS C A D

Intersection Summary
HCM 2000 Control Delay 18.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 93.8 Sum of lost time (s) 17.2
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing + Project
18: Leland Rd & Bailey Rd Timing Plan: AM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 218 136 355 287 863 671 51 440 91 161 524 135
Future Volume (veh/h) 218 136 355 287 863 671 51 440 91 161 524 135
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1731 1731 1800 1731 1731 1731
Adj Flow Rate, veh/h 242 151 394 319 959 746 57 489 101 179 582 150
Adj No. of Lanes 1 2 0 1 2 1 1 2 0 2 1 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 220 455 396 358 1186 509 85 778 160 256 546 459
Arrive On Green 0.13 0.27 0.26 0.21 0.35 0.35 0.05 0.29 0.28 0.08 0.32 0.32
Sat Flow, veh/h 1681 1676 1457 1681 3353 1437 1648 2711 557 3198 1731 1454
Grp Volume(v), veh/h 242 151 394 319 959 746 57 295 295 179 582 150
Grp Sat Flow(s),veh/h/ln1681 1676 1457 1681 1676 1437 1648 1644 1624 1599 1731 1454
Q Serve(g_s), s 17.0 9.4 35.1 24.0 33.6 46.0 4.4 20.3 20.6 7.1 41.0 10.2
Cycle Q Clear(g_c), s 17.0 9.4 35.1 24.0 33.6 46.0 4.4 20.3 20.6 7.1 41.0 10.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.34 1.00 1.00
Lane Grp Cap(c), veh/h 220 455 396 358 1186 509 85 472 466 256 546 459
V/C Ratio(X) 1.10 0.33 1.00 0.89 0.81 1.47 0.67 0.63 0.63 0.70 1.07 0.33
Avail Cap(c_a), veh/h 220 455 396 427 1186 509 127 472 466 344 546 459
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.99 0.99 0.99 0.49 0.49 0.49 1.00 1.00 1.00 0.96 0.96 0.96
Uniform Delay (d), s/veh56.5 37.9 48.0 49.7 38.0 42.0 60.5 40.3 40.6 58.3 44.5 34.0
Incr Delay (d2), s/veh 90.0 0.2 43.8 10.1 3.0 215.4 8.7 2.1 2.3 3.8 56.6 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln13.4 4.3 18.9 12.2 16.1 48.7 2.2 9.5 9.6 3.3 28.1 4.2
LnGrp Delay(d),s/veh 146.5 38.1 91.8 59.7 41.0 257.4 69.3 42.4 42.9 62.0 101.1 34.2
LnGrp LOS F D F E D F E D D E F C
Approach Vol, veh/h 787 2024 647 911
Approach Delay, s/veh 98.3 123.7 45.0 82.4
Approach LOS F F D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.4 41.3 31.7 39.3 10.7 45.0 21.0 50.0
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s12.9 35.5 31.9 28.5 8.9 39.5 15.9 44.5
Max Q Clear Time (g_c+I1), s9.1 22.6 26.0 37.1 6.4 43.0 19.0 48.0
Green Ext Time (p_c), s 0.2 3.4 0.6 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 98.9
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Existing + Project
19: Bailey Rd & Maylard St Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 134 3 29 3 0 27 21 1306 2 12 789 108
Future Volume (vph) 134 3 29 3 0 27 21 1306 2 12 789 108
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 *0.85
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.98
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1593 1600 1473 1676 1500 1644 3288 1644 4316
Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1593 1600 1473 1676 1500 1644 3288 1644 4316
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 143 3 31 3 0 29 22 1389 2 13 839 115
RTOR Reduction (vph) 0 0 27 0 28 0 0 0 0 0 9 0
Lane Group Flow (vph) 73 73 4 3 1 0 22 1391 0 13 945 0
Confl. Peds. (#/hr) 7 7 7 6 6 7
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm Split NA Prot NA Prot NA
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 8.2 8.2 8.2 1.7 1.7 1.0 41.6 0.9 41.5
Effective Green, g (s) 9.3 9.3 9.3 2.8 2.8 2.1 42.7 2.0 42.6
Actuated g/C Ratio 0.13 0.13 0.13 0.04 0.04 0.03 0.59 0.03 0.59
Clearance Time (s) 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1
Vehicle Extension (s) 1.7 1.7 1.7 1.7 1.7 1.7 2.2 1.7 2.2
Lane Grp Cap (vph) 203 204 188 64 57 47 1928 45 2525
v/s Ratio Prot c0.05 0.05 c0.00 0.00 c0.01 c0.42 0.01 0.22
v/s Ratio Perm 0.00
v/c Ratio 0.36 0.36 0.02 0.05 0.02 0.47 0.72 0.29 0.37
Uniform Delay, d1 29.0 29.0 27.8 33.7 33.7 34.8 10.8 34.7 8.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.4 0.0 0.1 0.1 2.7 1.2 1.3 0.0
Delay (s) 29.4 29.4 27.8 33.8 33.7 37.5 12.0 36.0 8.1
Level of Service C C C C C D B D A
Approach Delay (s) 29.1 33.7 12.4 8.4
Approach LOS C C B A

Intersection Summary
HCM 2000 Control Delay 12.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 72.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing + Project
20: Bailey Rd & SR-4 EB Ramps Timing Plan: AM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 89 197 200 0 0 228 0 1076 391 230 751 288
Future Volume (vph) 89 197 200 0 0 228 0 1076 391 230 751 288
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.4 5.4 5.5 5.5 5.5 5.0 5.5 4.5
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.86 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3485 1550 1611 3471 1523 3367 3471 1505
Flt Permitted 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3485 1550 1611 3471 1523 3367 3471 1505
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 91 201 204 0 0 233 0 1098 399 235 766 294
RTOR Reduction (vph) 0 0 96 0 0 193 0 0 79 0 0 0
Lane Group Flow (vph) 0 292 108 0 0 40 0 1098 320 235 766 294
Confl. Peds. (#/hr) 10 10 22 4 4 22
Confl. Bikes (#/hr) 4
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Perm NA custom Perm NA Perm Prot NA Free
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 8 2 Free
Actuated Green, G (s) 22.8 28.8 22.8 79.8 79.8 13.4 86.2 130.0
Effective Green, g (s) 22.4 28.0 22.3 79.3 79.3 12.4 85.7 130.0
Actuated g/C Ratio 0.17 0.22 0.17 0.61 0.61 0.10 0.66 1.00
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0 2.0 4.0
Lane Grp Cap (vph) 600 398 276 2117 929 321 2288 1505
v/s Ratio Prot 0.01 c0.32 c0.07 0.22
v/s Ratio Perm 0.08 0.06 0.02 0.21 0.20
v/c Ratio 0.49 0.27 0.14 0.52 0.34 0.73 0.33 0.20
Uniform Delay, d1 48.6 42.5 45.7 14.5 12.5 57.2 9.7 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 0.1 0.9 1.0 7.2 0.4 0.3
Delay (s) 48.8 42.6 45.8 15.4 13.5 64.4 10.1 0.3
Level of Service D D D B B E B A
Approach Delay (s) 46.3 45.8 14.9 17.7
Approach LOS D D B B

Intersection Summary
HCM 2000 Control Delay 22.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.3
Intersection Capacity Utilization 72.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 335 277 152 664 599 300 127 509 165
Future Volume (veh/h) 0 0 0 335 277 152 664 599 300 127 509 165
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1800 1731 1731 1800 1731 1731 1800
Adj Flow Rate, veh/h 356 295 162 706 637 319 135 541 176
Adj No. of Lanes 0 2 0 2 3 0 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 2 0 4 4 4 4 4 4
Cap, veh/h 415 369 207 786 1366 616 169 701 227
Arrive On Green 0.30 0.30 0.30 0.25 0.43 0.43 0.10 0.29 0.29
Sat Flow, veh/h 1396 1241 698 3198 3150 1420 1648 2414 781
Grp Volume(v), veh/h 432 0 381 706 637 319 135 368 349
Grp Sat Flow(s),veh/h/ln 1695 0 1641 1599 1575 1420 1648 1644 1551
Q Serve(g_s), s 18.4 0.0 16.3 16.4 11.0 12.6 6.1 15.7 15.8
Cycle Q Clear(g_c), s 18.4 0.0 16.3 16.4 11.0 12.6 6.1 15.7 15.8
Prop In Lane 0.82 0.43 1.00 1.00 1.00 0.50
Lane Grp Cap(c), veh/h 503 0 487 786 1366 616 169 477 450
V/C Ratio(X) 0.86 0.00 0.78 0.90 0.47 0.52 0.80 0.77 0.78
Avail Cap(c_a), veh/h 730 0 707 835 1366 616 430 648 611
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 25.4 0.0 24.7 28.0 15.4 15.9 33.6 24.9 25.0
Incr Delay (d2), s/veh 6.2 0.0 2.9 11.6 0.4 1.0 3.3 4.8 5.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.4 0.0 7.7 8.5 4.8 5.1 2.9 7.7 7.4
LnGrp Delay(d),s/veh 31.7 0.0 27.6 39.6 15.8 17.0 36.9 29.7 30.3
LnGrp LOS C C D B B D C C
Approach Vol, veh/h 813 1662 852
Approach Delay, s/veh 29.7 26.1 31.1
Approach LOS C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s11.9 38.0 22.8 27.1 26.7
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0
Max Green Setting (Gmax), s20.0 30.0 20.0 30.0 33.0
Max Q Clear Time (g_c+I1), s8.1 14.6 18.4 17.8 20.4
Green Ext Time (p_c), s 0.2 9.7 0.5 4.2 2.3

Intersection Summary
HCM 2010 Ctrl Delay 28.3
HCM 2010 LOS C
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 32 232 278 492 459 40
Future Volume (veh/h) 32 232 278 492 459 40
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 33 242 290 512 478 42
Adj No. of Lanes 1 1 1 2 2 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 332 296 348 2061 1020 89
Arrive On Green 0.20 0.20 0.21 0.61 0.33 0.33
Sat Flow, veh/h 1681 1500 1681 3441 3192 272
Grp Volume(v), veh/h 33 242 290 512 257 263
Grp Sat Flow(s),veh/h/ln1681 1500 1681 1676 1676 1699
Q Serve(g_s), s 0.8 7.8 8.4 3.5 6.2 6.2
Cycle Q Clear(g_c), s 0.8 7.8 8.4 3.5 6.2 6.2
Prop In Lane 1.00 1.00 1.00 0.16
Lane Grp Cap(c), veh/h 332 296 348 2061 551 558
V/C Ratio(X) 0.10 0.82 0.83 0.25 0.47 0.47
Avail Cap(c_a), veh/h 830 741 664 2061 993 1007
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh16.6 19.4 19.2 4.4 13.5 13.5
Incr Delay (d2), s/veh 0.0 2.1 2.0 0.1 0.9 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 6.3 4.1 1.6 3.0 3.1
LnGrp Delay(d),s/veh 16.7 21.5 21.2 4.5 14.4 14.4
LnGrp LOS B C C A B B
Approach Vol, veh/h 275 802 520
Approach Delay, s/veh 21.0 10.6 14.4
Approach LOS C B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 36.6 14.0 14.5 22.1
Change Period (Y+Rc), s 5.5 4.0 4.0 5.5
Max Green Setting (Gmax), s 30.0 25.0 20.0 30.0
Max Q Clear Time (g_c+I1), s 5.5 9.8 10.4 8.2
Green Ext Time (p_c), s 9.8 0.4 0.3 8.2

Intersection Summary
HCM 2010 Ctrl Delay 13.6
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 356 3 4 1724 2 62 0 4 2 0 9
Future Volume (veh/h) 3 356 3 4 1724 2 62 0 4 2 0 9
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1765 1800 1765 1800
Adj Flow Rate, veh/h 4 440 4 5 2128 2 77 0 5 2 0 11
Adj No. of Lanes 1 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 9 1622 15 11 1642 2 180 0 126 50 12 90
Arrive On Green 0.01 0.48 0.47 0.01 0.96 0.93 0.09 0.00 0.09 0.09 0.00 0.09
Sat Flow, veh/h 1681 3405 31 1681 3437 3 1178 0 1484 49 144 1063
Grp Volume(v), veh/h 4 217 227 5 1038 1092 77 0 5 13 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1759 1681 1676 1764 1178 0 1484 1256 0 0
Q Serve(g_s), s 0.2 7.0 7.0 0.3 43.0 43.0 0.1 0.0 0.3 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 7.0 7.0 0.3 43.0 43.0 6.1 0.0 0.3 6.0 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.00 1.00 1.00 0.15 0.85
Lane Grp Cap(c), veh/h 9 799 838 11 801 843 180 0 126 153 0 0
V/C Ratio(X) 0.45 0.27 0.27 0.46 1.30 1.30 0.43 0.00 0.04 0.08 0.00 0.00
Avail Cap(c_a), veh/h 187 801 840 187 801 843 448 0 412 436 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.82 0.82 0.82 0.61 0.61 0.61 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh44.6 14.2 14.2 44.3 2.0 2.0 40.5 0.0 37.8 38.0 0.0 0.0
Incr Delay (d2), s/veh 10.4 0.1 0.1 6.5 138.7 138.7 0.6 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 3.3 3.4 0.1 41.1 43.2 1.9 0.0 0.1 0.3 0.0 0.0
LnGrp Delay(d),s/veh 55.1 14.3 14.3 50.8 140.7 140.7 41.0 0.0 37.8 38.1 0.0 0.0
LnGrp LOS E B B D F F D D D
Approach Vol, veh/h 448 2135 82 13
Approach Delay, s/veh 14.6 140.5 40.8 38.1
Approach LOS B F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.6 46.9 11.7 4.5 47.0 11.7
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s10.0 42.0 25.0 10.0 42.0 25.0
Max Q Clear Time (g_c+I1), s2.3 9.0 8.0 2.2 45.0 8.1
Green Ext Time (p_c), s 0.0 14.3 0.1 0.0 0.0 0.1

Intersection Summary
HCM 2010 Ctrl Delay 115.9
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 327 17 3 1586 12 73 1 16 23 0 16
Future Volume (veh/h) 3 327 17 3 1586 12 73 1 16 23 0 16
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 4 389 20 4 1888 14 87 1 19 27 0 19
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 12 1515 78 12 1592 12 183 2 24 135 15 61
Arrive On Green 0.01 0.47 0.46 0.01 0.93 0.91 0.09 0.09 0.09 0.09 0.00 0.09
Sat Flow, veh/h 1681 3245 166 1681 3411 25 1202 21 264 780 159 661
Grp Volume(v), veh/h 4 200 209 4 927 975 107 0 0 46 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1735 1681 1676 1760 1486 0 0 1601 0 0
Q Serve(g_s), s 0.2 6.5 6.6 0.2 42.0 42.0 3.9 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 6.5 6.6 0.2 42.0 42.0 6.2 0.0 0.0 2.3 0.0 0.0
Prop In Lane 1.00 0.10 1.00 0.01 0.81 0.18 0.59 0.41
Lane Grp Cap(c), veh/h 12 782 810 12 782 821 209 0 0 211 0 0
V/C Ratio(X) 0.32 0.26 0.26 0.32 1.18 1.19 0.51 0.00 0.00 0.22 0.00 0.00
Avail Cap(c_a), veh/h 187 782 810 187 782 821 486 0 0 492 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.99 0.99 0.99 0.68 0.68 0.68 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh44.4 14.5 14.6 44.1 3.0 3.0 39.8 0.0 0.0 38.2 0.0 0.0
Incr Delay (d2), s/veh 14.1 0.2 0.2 9.8 92.2 93.1 1.9 0.0 0.0 0.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 3.0 3.2 0.1 33.1 35.4 2.7 0.0 0.0 1.1 0.0 0.0
LnGrp Delay(d),s/veh 58.5 14.7 14.7 53.9 95.2 96.1 41.7 0.0 0.0 38.7 0.0 0.0
LnGrp LOS E B B D F F D D
Approach Vol, veh/h 413 1906 107 46
Approach Delay, s/veh 15.2 95.5 41.7 38.7
Approach LOS B F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.7 46.0 12.3 4.7 46.0 12.3
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s10.0 41.0 26.0 10.0 41.0 26.0
Max Q Clear Time (g_c+I1), s2.2 8.6 4.3 2.2 44.0 8.2
Green Ext Time (p_c), s 0.0 15.7 0.5 0.0 0.0 0.5

Intersection Summary
HCM 2010 Ctrl Delay 78.7
HCM 2010 LOS E
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 398 4 11 1569 25 28
Future Volume (vph) 398 4 11 1569 25 28
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.93
Flt Protected 1.00 0.95 1.00 0.98
Satd. Flow (prot) 3347 1676 3353 1589
Flt Permitted 1.00 0.95 1.00 0.98
Satd. Flow (perm) 3347 1676 3353 1589
Peak-hour factor, PHF 0.83 0.83 0.83 0.83 0.83 0.83
Adj. Flow (vph) 480 5 13 1890 30 34
RTOR Reduction (vph) 0 0 0 0 30 0
Lane Group Flow (vph) 485 0 13 1890 34 0
Confl. Peds. (#/hr) 2 2 1
Turn Type NA Prot NA Prot
Protected Phases 2 1 6 8
Permitted Phases
Actuated Green, G (s) 63.5 1.5 70.0 9.0
Effective Green, g (s) 65.5 2.5 72.0 10.0
Actuated g/C Ratio 0.73 0.03 0.80 0.11
Clearance Time (s) 6.0 5.0 6.0 5.0
Vehicle Extension (s) 4.3 3.0 4.3 3.0
Lane Grp Cap (vph) 2435 46 2682 176
v/s Ratio Prot 0.14 0.01 c0.56 c0.02
v/s Ratio Perm
v/c Ratio 0.20 0.28 0.70 0.19
Uniform Delay, d1 3.9 42.9 4.1 36.3
Progression Factor 1.91 1.25 0.91 1.00
Incremental Delay, d2 0.1 2.7 1.3 0.5
Delay (s) 7.5 56.3 5.0 36.9
Level of Service A E A D
Approach Delay (s) 7.5 5.4 36.9
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 6.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 135 316 11 10 1198 74 4 1 9 281 3 204
Future Volume (veh/h) 135 316 11 10 1198 74 4 1 9 281 3 204
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 145 340 12 11 1288 80 4 1 10 302 3 219
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 175 1667 59 22 1326 82 364 439 369 439 459 369
Arrive On Green 0.10 0.50 0.49 0.03 0.83 0.81 0.25 0.25 0.25 0.26 0.26 0.25
Sat Flow, veh/h 1681 3303 116 1681 3205 199 1145 1765 1484 1384 1765 1484
Grp Volume(v), veh/h 145 172 180 11 673 695 4 1 10 302 3 219
Grp Sat Flow(s),veh/h/ln1681 1676 1743 1681 1676 1727 1145 1765 1484 1384 1765 1484
Q Serve(g_s), s 7.6 5.1 5.1 0.6 31.5 32.1 0.2 0.0 0.5 18.6 0.1 11.7
Cycle Q Clear(g_c), s 7.6 5.1 5.1 0.6 31.5 32.1 0.4 0.0 0.5 18.6 0.1 11.7
Prop In Lane 1.00 0.07 1.00 0.12 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 175 846 879 22 694 715 364 439 369 439 459 369
V/C Ratio(X) 0.83 0.20 0.20 0.49 0.97 0.97 0.01 0.00 0.03 0.69 0.01 0.59
Avail Cap(c_a), veh/h 187 846 879 187 745 768 435 549 462 525 569 462
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.99 0.99 0.99 0.85 0.85 0.85 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh39.5 12.3 12.3 43.5 7.3 7.4 25.6 25.4 25.6 31.6 24.7 29.8
Incr Delay (d2), s/veh 22.5 0.0 0.0 5.1 24.8 25.0 0.0 0.0 0.0 3.0 0.0 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.6 2.4 2.5 0.3 17.8 18.5 0.1 0.0 0.2 7.5 0.1 4.9
LnGrp Delay(d),s/veh 62.0 12.4 12.4 48.6 32.1 32.5 25.6 25.4 25.6 34.5 24.7 31.3
LnGrp LOS E B B D C C C C C C C C
Approach Vol, veh/h 497 1379 15 524
Approach Delay, s/veh 26.9 32.4 25.6 33.1
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.2 49.5 26.4 13.4 41.3 26.4
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s10.0 39.0 28.0 10.0 39.0 28.0
Max Q Clear Time (g_c+I1), s2.6 7.1 20.6 9.6 34.1 2.5
Green Ext Time (p_c), s 0.0 4.4 1.4 0.0 2.2 2.3

Intersection Summary
HCM 2010 Ctrl Delay 31.4
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 557 40 2 1312 10 116 0 9 12 1 31
Future Volume (veh/h) 7 557 40 2 1312 10 116 0 9 12 1 31
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 7 563 40 2 1325 10 117 0 9 12 1 31
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 15 1291 92 5 1367 10 222 0 11 78 24 122
Arrive On Green 0.01 0.41 0.40 0.01 0.80 0.78 0.11 0.00 0.11 0.11 0.11 0.11
Sat Flow, veh/h 1681 3172 225 1681 3410 26 1343 0 103 253 220 1129
Grp Volume(v), veh/h 7 297 306 2 651 684 126 0 0 44 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1721 1681 1676 1760 1446 0 0 1602 0 0
Q Serve(g_s), s 0.4 11.5 11.6 0.1 31.1 31.1 5.2 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.4 11.5 11.6 0.1 31.1 31.1 7.5 0.0 0.0 2.3 0.0 0.0
Prop In Lane 1.00 0.13 1.00 0.01 0.93 0.07 0.27 0.70
Lane Grp Cap(c), veh/h 15 682 700 5 672 705 234 0 0 224 0 0
V/C Ratio(X) 0.47 0.44 0.44 0.44 0.97 0.97 0.54 0.00 0.00 0.20 0.00 0.00
Avail Cap(c_a), veh/h 243 689 707 243 689 723 512 0 0 522 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.88 0.74 0.74 0.74 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh44.4 19.2 19.3 44.7 8.4 8.5 39.0 0.0 0.0 36.8 0.0 0.0
Incr Delay (d2), s/veh 7.2 0.3 0.3 17.2 23.3 22.7 0.7 0.0 0.0 0.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 5.3 5.5 0.1 17.4 18.1 3.1 0.0 0.0 1.0 0.0 0.0
LnGrp Delay(d),s/veh 51.6 19.5 19.6 61.9 31.8 31.2 39.7 0.0 0.0 37.0 0.0 0.0
LnGrp LOS D B B E C C D D
Approach Vol, veh/h 610 1337 126 44
Approach Delay, s/veh 19.9 31.5 39.7 37.0
Approach LOS B C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.2 40.6 13.7 4.8 40.1 13.7
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s13.0 36.0 28.0 13.0 36.0 28.0
Max Q Clear Time (g_c+I1), s2.1 13.6 4.3 2.4 33.1 9.5
Green Ext Time (p_c), s 0.0 7.2 0.3 0.0 1.9 0.2

Intersection Summary
HCM 2010 Ctrl Delay 28.8
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 53 490 56 1 1194 131 45 60 1 84 23 54
Future Volume (veh/h) 53 490 56 1 1194 131 45 60 1 84 23 54
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 0.97 0.96 0.97 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1800 1800 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 55 510 58 1 1244 136 47 62 1 88 24 56
Adj No. of Lanes 0 2 0 0 2 0 0 1 0 0 1 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 98 939 117 40 1360 148 160 187 3 190 57 93
Arrive On Green 0.46 0.46 0.43 0.91 0.91 0.87 0.19 0.19 0.18 0.19 0.19 0.18
Sat Flow, veh/h 110 2058 256 0 2983 325 544 991 14 683 303 493
Grp Volume(v), veh/h 270 0 353 734 0 647 110 0 0 168 0 0
Grp Sat Flow(s),veh/h/ln 867 0 1557 1764 0 1544 1549 0 0 1480 0 0
Q Serve(g_s), s 6.6 0.0 14.4 0.0 0.0 21.5 0.0 0.0 0.0 3.6 0.0 0.0
Cycle Q Clear(g_c), s 26.1 0.0 14.4 19.6 0.0 21.5 5.3 0.0 0.0 8.8 0.0 0.0
Prop In Lane 0.20 0.16 0.00 0.21 0.43 0.01 0.52 0.33
Lane Grp Cap(c), veh/h 443 0 710 844 0 704 349 0 0 340 0 0
V/C Ratio(X) 0.61 0.00 0.50 0.87 0.00 0.92 0.31 0.00 0.00 0.49 0.00 0.00
Avail Cap(c_a), veh/h 466 0 744 883 0 738 720 0 0 681 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.98 0.00 0.98 0.70 0.00 0.70 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh18.0 0.0 17.4 3.0 0.0 3.4 31.7 0.0 0.0 33.2 0.0 0.0
Incr Delay (d2), s/veh 1.4 0.0 0.2 8.7 0.0 14.5 0.5 0.0 0.0 1.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.7 0.0 6.2 9.4 0.0 10.1 2.4 0.0 0.0 3.9 0.0 0.0
LnGrp Delay(d),s/veh 19.4 0.0 17.6 11.7 0.0 17.9 32.2 0.0 0.0 34.3 0.0 0.0
LnGrp LOS B B B B C C
Approach Vol, veh/h 623 1381 110 168
Approach Delay, s/veh 18.4 14.6 32.2 34.3
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 42.2 21.0 42.2 21.0
Change Period (Y+Rc), s 6.0 5.0 6.0 5.0
Max Green Setting (Gmax), s 41.0 38.0 41.0 38.0
Max Q Clear Time (g_c+I1), s 28.1 10.8 23.5 7.3
Green Ext Time (p_c), s 5.1 1.2 5.8 1.2

Intersection Summary
HCM 2010 Ctrl Delay 17.9
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 527 62 38 1275 43 143 6 97 88 20 46
Future Volume (veh/h) 9 527 62 38 1275 43 143 6 97 88 20 46
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 9 555 65 40 1342 45 151 6 102 93 21 48
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 19 868 101 59 1029 34 182 198 157 117 35 79
Arrive On Green 0.01 0.29 0.28 0.04 0.31 0.30 0.11 0.11 0.11 0.07 0.07 0.07
Sat Flow, veh/h 1681 3022 353 1681 3307 111 1681 1765 1479 1681 471 1076
Grp Volume(v), veh/h 9 307 313 40 680 707 151 6 102 93 0 69
Grp Sat Flow(s),veh/h/ln1681 1676 1699 1681 1676 1741 1681 1765 1479 1681 0 1546
Q Serve(g_s), s 0.5 14.4 14.5 2.1 28.0 28.0 7.9 0.3 6.0 4.9 0.0 3.9
Cycle Q Clear(g_c), s 0.5 14.4 14.5 2.1 28.0 28.0 7.9 0.3 6.0 4.9 0.0 3.9
Prop In Lane 1.00 0.21 1.00 0.06 1.00 1.00 1.00 0.70
Lane Grp Cap(c), veh/h 19 481 488 59 522 542 182 198 157 117 0 114
V/C Ratio(X) 0.48 0.64 0.64 0.68 1.30 1.31 0.83 0.03 0.65 0.80 0.00 0.61
Avail Cap(c_a), veh/h 205 522 528 205 522 542 205 471 386 205 0 412
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.94 0.94 0.94 0.41 0.41 0.41 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh44.2 28.0 28.1 42.9 31.0 31.0 39.3 35.6 38.6 41.2 0.0 40.6
Incr Delay (d2), s/veh 6.4 2.6 2.7 2.1 142.1 143.3 19.9 0.0 1.7 4.6 0.0 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 7.0 7.1 1.0 33.5 35.0 4.7 0.1 2.5 2.4 0.0 1.7
LnGrp Delay(d),s/veh 50.7 30.6 30.8 45.0 173.1 174.3 59.3 35.6 40.3 45.8 0.0 42.5
LnGrp LOS D C C D F F E D D D D
Approach Vol, veh/h 629 1427 259 162
Approach Delay, s/veh 31.0 170.1 51.2 44.4
Approach LOS C F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.2 29.8 10.3 14.1 5.0 32.0 13.7 10.6
Change Period (Y+Rc), s 4.0 5.0 4.0 4.5 4.0 5.0 4.0 4.5
Max Green Setting (Gmax), s11.0 27.0 11.0 23.5 11.0 27.0 11.0 23.5
Max Q Clear Time (g_c+I1), s4.1 16.5 6.9 8.0 2.5 30.0 9.9 5.9
Green Ext Time (p_c), s 0.0 8.2 0.0 0.3 0.0 0.0 0.0 0.3

Intersection Summary
HCM 2010 Ctrl Delay 114.1
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 240 418 107 83 742 126 174 585 88 132 652 417
Future Volume (veh/h) 240 418 107 83 742 126 174 585 88 132 652 417
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1731 1731 1800 1731 1731 1731 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 264 459 118 91 815 138 191 643 97 145 716 458
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 261 934 238 125 914 406 192 1041 455 182 1021 453
Arrive On Green 0.16 0.36 0.35 0.08 0.28 0.28 0.12 0.32 0.32 0.11 0.31 0.31
Sat Flow, veh/h 1648 2592 661 1648 3288 1460 1648 3288 1436 1648 3288 1458
Grp Volume(v), veh/h 264 290 287 91 815 138 191 643 97 145 716 458
Grp Sat Flow(s),veh/h/ln1648 1644 1609 1648 1644 1460 1648 1644 1436 1648 1644 1458
Q Serve(g_s), s 19.0 16.4 16.7 6.5 28.6 9.0 13.9 19.9 5.9 10.3 23.0 37.3
Cycle Q Clear(g_c), s 19.0 16.4 16.7 6.5 28.6 9.0 13.9 19.9 5.9 10.3 23.0 37.3
Prop In Lane 1.00 0.41 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 261 592 580 125 914 406 192 1041 455 182 1021 453
V/C Ratio(X) 1.01 0.49 0.50 0.73 0.89 0.34 0.99 0.62 0.21 0.80 0.70 1.01
Avail Cap(c_a), veh/h 261 592 580 151 956 425 192 1041 455 206 1021 453
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.94 0.94 0.94 0.34 0.34 0.34 0.92 0.92 0.92 0.85 0.85 0.85
Uniform Delay (d), s/veh50.5 29.8 30.1 54.2 41.6 34.6 53.0 34.8 30.1 52.0 36.5 41.4
Incr Delay (d2), s/veh 57.1 0.6 0.6 4.7 3.9 0.2 60.2 1.0 0.2 15.0 3.4 41.8
Initial Q Delay(d3),s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln12.8 7.6 7.5 3.1 13.4 3.6 9.5 9.2 2.4 5.5 10.9 20.2
LnGrp Delay(d),s/veh 107.6 30.4 30.7 58.9 45.5 34.7 113.2 35.9 30.3 67.0 39.9 83.2
LnGrp LOS F C C E D C F D C E D F
Approach Vol, veh/h 841 1044 931 1319
Approach Delay, s/veh 54.7 45.2 51.1 57.9
Approach LOS D D D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.0 41.3 13.1 47.6 17.3 42.0 23.0 37.7
Change Period (Y+Rc), s 5.0 5.0 5.0 5.4 5.0 5.0 5.0 * 5.4
Max Green Setting (Gmax), s13.0 35.0 10.0 41.6 14.0 34.0 18.0 * 34
Max Q Clear Time (g_c+I1), s15.9 39.3 8.5 18.7 12.3 21.9 21.0 30.6
Green Ext Time (p_c), s 0.0 0.0 0.0 7.6 0.1 7.2 0.0 1.8

Intersection Summary
HCM 2010 Ctrl Delay 52.5
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 276 1 422 0 0 0 0 701 324 247 813 0
Future Volume (vph) 276 1 422 0 0 0 0 701 324 247 813 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.4 4.4 4.4 5.0 4.4
Lane Util. Factor 0.95 0.91 0.95 0.91 1.00 0.95
Frpb, ped/bikes 1.00 0.99 0.98 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.87 0.85 0.95 1.00 1.00
Flt Protected 0.95 0.99 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1449 1482 4714 1736 3471
Flt Permitted 0.95 0.99 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1449 1482 4714 1736 3471
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 307 1 469 0 0 0 0 779 360 274 903 0
RTOR Reduction (vph) 0 132 132 0 0 0 0 60 0 0 0 0
Lane Group Flow (vph) 270 122 121 0 0 0 0 1079 0 274 903 0
Confl. Peds. (#/hr) 3 3 9 1 1 9
Confl. Bikes (#/hr) 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm NA Prot NA
Protected Phases 4 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 23.5 23.5 23.5 57.8 21.7 83.5
Effective Green, g (s) 23.6 23.6 23.6 57.9 20.7 83.6
Actuated g/C Ratio 0.20 0.20 0.20 0.50 0.18 0.72
Clearance Time (s) 4.5 4.5 4.5 4.5 4.0 4.5
Vehicle Extension (s) 2.0 2.0 2.0 4.0 2.0 4.0
Lane Grp Cap (vph) 341 294 301 2352 309 2501
v/s Ratio Prot c0.16 0.08 c0.23 c0.16 0.26
v/s Ratio Perm 0.08
v/c Ratio 0.79 0.41 0.40 0.46 0.89 0.36
Uniform Delay, d1 43.9 40.2 40.1 18.9 46.5 6.1
Progression Factor 1.00 1.00 1.00 0.87 1.01 1.02
Incremental Delay, d2 11.1 0.3 0.3 0.5 22.0 0.4
Delay (s) 55.0 40.5 40.4 16.8 68.8 6.6
Level of Service D D D B E A
Approach Delay (s) 45.5 0.0 16.8 21.1
Approach LOS D A B C

Intersection Summary
HCM 2000 Control Delay 25.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 13.8
Intersection Capacity Utilization 59.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 273 127 371 192 664 121 98 787 163
Future Volume (veh/h) 0 0 0 273 127 371 192 664 121 98 787 163
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.93 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1827 1900 1827 1827 1900 1827 1827 1827
Adj Flow Rate, veh/h 290 135 395 204 706 129 104 837 0
Adj No. of Lanes 0 2 0 2 2 0 1 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 4 0 4 4 4 4 4 4
Cap, veh/h 331 154 423 1195 1594 291 112 905 404
Arrive On Green 0.46 0.46 0.46 0.12 0.18 0.18 0.13 0.52 0.00
Sat Flow, veh/h 1205 561 1541 3375 2896 529 1740 3471 1553
Grp Volume(v), veh/h 425 0 395 204 423 412 104 837 0
Grp Sat Flow(s),veh/h/ln 1767 0 1541 1688 1736 1689 1740 1736 1553
Q Serve(g_s), s 25.3 0.0 28.2 6.3 25.2 25.2 6.9 25.8 0.0
Cycle Q Clear(g_c), s 25.3 0.0 28.2 6.3 25.2 25.2 6.9 25.8 0.0
Prop In Lane 0.68 1.00 1.00 0.31 1.00 1.00
Lane Grp Cap(c), veh/h 485 0 423 1195 955 930 112 905 404
V/C Ratio(X) 0.88 0.00 0.93 0.17 0.44 0.44 0.92 0.92 0.00
Avail Cap(c_a), veh/h 535 0 466 1195 955 930 112 1035 462
HCM Platoon Ratio 1.67 1.67 1.67 0.33 0.33 0.33 2.00 2.00 2.00
Upstream Filter(I) 0.67 0.00 0.67 0.83 0.83 0.83 0.81 0.81 0.00
Uniform Delay (d), s/veh 29.6 0.0 30.5 35.9 31.6 31.7 50.2 26.7 0.0
Incr Delay (d2), s/veh 9.8 0.0 18.5 0.0 1.2 1.3 53.4 14.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 13.4 0.0 14.0 3.0 12.5 12.1 5.0 13.8 0.0
LnGrp Delay(d),s/veh 39.4 0.0 48.9 35.9 32.9 32.9 103.6 40.7 0.0
LnGrp LOS D D D C C F D
Approach Vol, veh/h 820 1039 941
Approach Delay, s/veh 44.0 33.5 47.7
Approach LOS D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s12.0 68.2 45.6 34.7 35.8
Change Period (Y+Rc), s 4.0 4.5 4.5 * 4.5 4.0
Max Green Setting (Gmax), s8.0 60.5 34.0 * 35 35.0
Max Q Clear Time (g_c+I1), s8.9 27.2 8.3 27.8 30.2
Green Ext Time (p_c), s 0.0 4.5 4.4 2.3 1.5

Intersection Summary
HCM 2010 Ctrl Delay 41.3
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 13 196 19 74 867 105 88 205 64 54 133 27
Future Volume (veh/h) 13 196 19 74 867 105 88 205 64 54 133 27
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 14 209 20 79 922 112 94 218 68 57 141 0
Adj No. of Lanes 1 2 0 1 2 1 1 1 1 1 1 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 35 1151 109 126 1430 635 136 313 265 105 279 238
Arrive On Green 0.02 0.37 0.37 0.07 0.43 0.43 0.08 0.18 0.18 0.06 0.16 0.00
Sat Flow, veh/h 1681 3087 292 1681 3353 1489 1681 1765 1497 1681 1765 1500
Grp Volume(v), veh/h 14 112 117 79 922 112 94 218 68 57 141 0
Grp Sat Flow(s),veh/h/ln1681 1676 1703 1681 1676 1489 1681 1765 1497 1681 1765 1500
Q Serve(g_s), s 0.5 2.6 2.7 2.6 12.5 2.7 3.1 6.7 2.3 1.9 4.2 0.0
Cycle Q Clear(g_c), s 0.5 2.6 2.7 2.6 12.5 2.7 3.1 6.7 2.3 1.9 4.2 0.0
Prop In Lane 1.00 0.17 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 35 625 635 126 1430 635 136 313 265 105 279 238
V/C Ratio(X) 0.40 0.18 0.18 0.63 0.64 0.18 0.69 0.70 0.26 0.54 0.50 0.00
Avail Cap(c_a), veh/h 585 1458 1481 585 2916 1295 585 1228 1042 731 1228 1043
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh27.8 12.1 12.1 25.8 13.0 10.2 25.7 22.2 20.4 26.2 22.1 0.0
Incr Delay (d2), s/veh 2.7 0.1 0.1 1.9 0.5 0.1 2.3 1.1 0.2 1.6 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 1.2 1.3 1.3 5.9 1.1 1.5 3.3 0.9 0.9 2.1 0.0
LnGrp Delay(d),s/veh 30.5 12.3 12.3 27.7 13.5 10.4 28.0 23.3 20.6 27.8 22.7 0.0
LnGrp LOS C B B C B B C C C C C
Approach Vol, veh/h 243 1113 380 198
Approach Delay, s/veh 13.3 14.2 24.0 24.1
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.3 26.4 8.7 14.1 5.2 29.5 7.6 15.2
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s20.0 50.0 20.0 40.0 20.0 50.0 25.0 40.0
Max Q Clear Time (g_c+I1), s4.6 4.7 5.1 6.2 2.5 14.5 3.9 8.7
Green Ext Time (p_c), s 0.1 10.5 0.1 1.4 0.0 10.0 0.1 1.4

Intersection Summary
HCM 2010 Ctrl Delay 17.0
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 21 393 45 29 1004 165 98 254 50 159 194 55
Future Volume (veh/h) 21 393 45 29 1004 165 98 254 50 159 194 55
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 22 418 48 31 1068 176 104 270 53 169 206 0
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 2 1 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 47 1538 176 60 1483 244 130 322 270 238 315 268
Arrive On Green 0.03 0.51 0.51 0.04 0.52 0.52 0.08 0.18 0.18 0.07 0.18 0.00
Sat Flow, veh/h 1681 3026 345 1681 2873 472 1681 1765 1480 3261 1765 1500
Grp Volume(v), veh/h 22 230 236 31 622 622 104 270 53 169 206 0
Grp Sat Flow(s),veh/h/ln1681 1676 1694 1681 1676 1669 1681 1765 1480 1630 1765 1500
Q Serve(g_s), s 1.2 7.1 7.1 1.6 25.7 25.9 5.5 13.3 2.7 4.6 9.8 0.0
Cycle Q Clear(g_c), s 1.2 7.1 7.1 1.6 25.7 25.9 5.5 13.3 2.7 4.6 9.8 0.0
Prop In Lane 1.00 0.20 1.00 0.28 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 47 852 862 60 865 861 130 322 270 238 315 268
V/C Ratio(X) 0.46 0.27 0.27 0.51 0.72 0.72 0.80 0.84 0.20 0.71 0.65 0.00
Avail Cap(c_a), veh/h 149 852 862 149 865 861 187 431 362 362 431 367
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh43.1 12.6 12.6 42.6 16.7 16.8 40.8 35.5 31.2 40.8 34.4 0.0
Incr Delay (d2), s/veh 2.6 0.8 0.8 2.5 3.2 3.3 9.4 8.1 0.1 1.5 0.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 3.5 3.5 0.8 12.5 12.5 2.9 7.2 1.1 2.1 4.8 0.0
LnGrp Delay(d),s/veh 45.7 13.4 13.4 45.1 19.9 20.0 50.2 43.6 31.3 42.3 35.3 0.0
LnGrp LOS D B B D B C D D C D D
Approach Vol, veh/h 488 1275 427 375
Approach Delay, s/veh 14.9 20.6 43.7 38.4
Approach LOS B C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.2 50.8 10.9 21.1 6.5 51.5 10.6 21.4
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s8.0 32.0 10.0 22.0 8.0 32.0 10.0 22.0
Max Q Clear Time (g_c+I1), s3.6 9.1 7.5 11.8 3.2 27.9 6.6 15.3
Green Ext Time (p_c), s 0.0 15.8 0.0 1.5 0.0 3.6 0.1 1.2

Intersection Summary
HCM 2010 Ctrl Delay 25.9
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 139 209 25 118 1111 45 33 138 12 113 372 657
Future Volume (vph) 139 209 25 118 1111 45 33 138 12 113 372 657
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 0.99 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99 1.00
Satd. Flow (prot) 1676 3292 1676 3330 1734 1744 1477
Flt Permitted 0.95 1.00 0.95 1.00 0.99 0.99 1.00
Satd. Flow (perm) 1676 3292 1676 3330 1734 1744 1477
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 153 230 27 130 1221 49 36 152 13 124 409 722
RTOR Reduction (vph) 0 4 0 0 1 0 0 2 0 0 0 448
Lane Group Flow (vph) 153 253 0 130 1269 0 0 199 0 0 533 274
Confl. Peds. (#/hr) 1 1 2 2
Confl. Bikes (#/hr) 2 2
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 3
Actuated Green, G (s) 17.2 52.2 15.3 50.3 20.4 30.2 30.2
Effective Green, g (s) 17.2 52.2 15.3 50.3 20.4 30.2 30.2
Actuated g/C Ratio 0.12 0.38 0.11 0.36 0.15 0.22 0.22
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 208 1244 185 1212 256 381 322
v/s Ratio Prot c0.09 0.08 0.08 c0.38 c0.11 c0.31
v/s Ratio Perm 0.19
v/c Ratio 0.74 0.20 0.70 1.05 0.78 1.40 0.85
Uniform Delay, d1 58.3 28.9 59.2 43.9 56.7 53.9 51.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.0 0.1 9.5 39.0 12.7 194.8 18.4
Delay (s) 69.3 29.1 68.7 82.9 69.4 248.7 70.2
Level of Service E C E F E F E
Approach Delay (s) 44.1 81.6 69.4 146.0
Approach LOS D F E F

Intersection Summary
HCM 2000 Control Delay 100.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 138.1 Sum of lost time (s) 20.0
Intersection Capacity Utilization 100.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Intersection
Int Delay, s/veh 13

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 52 46 259 64 123 1076
Future Vol, veh/h 52 46 259 64 123 1076
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 58 52 291 72 138 1209

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1812 327 0 0 363 0
          Stage 1 327 - - - - -
          Stage 2 1485 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 86 714 - - 1196 -
          Stage 1 731 - - - - -
          Stage 2 207 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 56 714 - - 1196 -
Mov Cap-2 Maneuver ~ 56 - - - - -
          Stage 1 731 - - - - -
          Stage 2 134 - - - - -

Approach WB NB SB
HCM Control Delay, s 203.9 0 0.9
HCM LOS F

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 99 1196 -
HCM Lane V/C Ratio - - 1.112 0.116 -
HCM Control Delay (s) - - 203.9 8.4 0
HCM Lane LOS - - F A A
HCM 95th %tile Q(veh) - - 7.2 0.4 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 607 116 184 1864 109 163
Future Volume (veh/h) 607 116 184 1864 109 163
Number 2 12 1 6 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.96 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 653 125 198 2004 117 175
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 853 366 834 2649 221 197
Arrive On Green 0.25 0.25 0.50 0.79 0.13 0.13
Sat Flow, veh/h 3441 1438 1681 3441 1681 1500
Grp Volume(v), veh/h 653 125 198 2004 117 175
Grp Sat Flow(s),veh/h/ln 1676 1438 1681 1676 1681 1500
Q Serve(g_s), s 25.3 9.9 9.4 43.7 9.1 16.1
Cycle Q Clear(g_c), s 25.3 9.9 9.4 43.7 9.1 16.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 853 366 834 2649 221 197
V/C Ratio(X) 0.77 0.34 0.24 0.76 0.53 0.89
Avail Cap(c_a), veh/h 1832 786 834 2649 330 295
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 48.3 42.6 20.1 7.7 56.8 59.8
Incr Delay (d2), s/veh 6.5 2.5 0.1 1.4 0.7 14.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 12.5 4.2 4.4 20.3 4.3 7.4
LnGrp Delay(d),s/veh 54.8 45.2 20.2 9.1 57.5 74.1
LnGrp LOS D D C A E E
Approach Vol, veh/h 778 2202 292
Approach Delay, s/veh 53.3 10.1 67.4
Approach LOS D B E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 75.0 41.1 23.9 116.1
Change Period (Y+Rc), s 5.5 * 5.5 5.5 5.5
Max Green Setting (Gmax), s 21.0 * 77 27.5 101.5
Max Q Clear Time (g_c+I1), s 11.4 27.3 18.1 45.7
Green Ext Time (p_c), s 8.8 8.3 0.3 37.8

Intersection Summary
HCM 2010 Ctrl Delay 25.5
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 94 685 23 9 1856 192 13 9 8 140 5 142
Future Volume (vph) 94 685 23 9 1856 192 13 9 8 140 5 142
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 0.96 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.95 1.00
Satd. Flow (prot) 1676 4788 1676 4733 1665 1684 1474
Flt Permitted 0.95 1.00 0.95 1.00 0.98 0.95 1.00
Satd. Flow (perm) 1676 4788 1676 4733 1665 1684 1474
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 107 778 26 10 2109 218 15 10 9 159 6 161
RTOR Reduction (vph) 0 1 0 0 5 0 0 8 0 0 0 152
Lane Group Flow (vph) 107 803 0 10 2322 0 0 26 0 0 165 9
Confl. Peds. (#/hr) 5 6 6 5 1 1
Confl. Bikes (#/hr) 2 4
Turn Type Prot NA Prot NA Split NA Split NA custom
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 3
Actuated Green, G (s) 12.7 92.4 1.2 80.9 7.9 18.5 7.9
Effective Green, g (s) 12.7 92.4 1.2 80.9 7.9 18.5 7.9
Actuated g/C Ratio 0.09 0.66 0.01 0.58 0.06 0.13 0.06
Clearance Time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.0
Vehicle Extension (s) 2.0 3.0 2.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 152 3160 14 2734 93 222 83
v/s Ratio Prot c0.06 0.17 0.01 c0.49 c0.02 c0.10
v/s Ratio Perm 0.01
v/c Ratio 0.70 0.25 0.71 0.85 0.27 0.74 0.11
Uniform Delay, d1 61.8 9.7 69.2 24.5 63.3 58.5 62.7
Progression Factor 1.34 0.29 1.39 0.75 1.00 1.00 1.00
Incremental Delay, d2 11.0 0.2 75.9 2.2 0.6 11.1 0.2
Delay (s) 93.7 3.0 172.2 20.5 63.9 69.6 62.9
Level of Service F A F C E E E
Approach Delay (s) 13.6 21.1 63.9 66.3
Approach LOS B C E E

Intersection Summary
HCM 2000 Control Delay 23.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 583 215 610 1401 30 249 170 216 69 490 58
Future Volume (vph) 85 583 215 610 1401 30 249 170 216 69 490 58
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.97 0.91 0.91 0.91 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (prot) 1676 4590 3252 4801 1526 3149 1492 1676 3295
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (perm) 1676 4590 3252 4801 1526 3149 1492 1676 3295
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 93 641 236 670 1540 33 274 187 237 76 538 64
RTOR Reduction (vph) 0 42 0 0 1 0 0 0 150 0 6 0
Lane Group Flow (vph) 93 835 0 670 1572 0 151 310 87 76 596 0
Confl. Peds. (#/hr) 2 7 7 2 1 2 2 1
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Split NA pm+ov Split NA
Protected Phases 5 2 1 6 3 3 1 4 4
Permitted Phases 3
Actuated Green, G (s) 11.6 38.9 32.2 59.5 19.4 19.4 51.6 29.5 29.5
Effective Green, g (s) 11.6 38.9 32.2 59.5 19.4 19.4 51.6 29.5 29.5
Actuated g/C Ratio 0.08 0.28 0.23 0.42 0.14 0.14 0.37 0.21 0.21
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 138 1275 747 2040 211 436 549 353 694
v/s Ratio Prot 0.06 0.18 c0.21 c0.33 c0.10 0.10 0.04 0.05 c0.18
v/s Ratio Perm 0.02
v/c Ratio 0.67 0.65 0.90 0.77 0.72 0.71 0.16 0.22 0.86
Uniform Delay, d1 62.4 44.6 52.3 34.4 57.7 57.6 29.6 45.7 53.2
Progression Factor 1.21 0.69 1.43 0.89 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.5 2.6 6.2 0.8 9.2 4.5 0.0 0.1 9.9
Delay (s) 85.0 33.3 81.1 31.4 66.9 62.1 29.7 45.8 63.2
Level of Service F C F C E E C D E
Approach Delay (s) 38.3 46.3 52.1 61.2
Approach LOS D D D E

Intersection Summary
HCM 2000 Control Delay 47.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 514 0 13 1795 47 3 0 0 125 1 445
Future Volume (vph) 150 514 0 13 1795 47 3 0 0 125 1 445
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.0 5.0 5.5 5.5 5.5
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.95 0.95 1.00
Satd. Flow (prot) 1676 4818 1676 4796 1676 1593 1598 1445
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.95 0.95 1.00
Satd. Flow (perm) 1676 4818 1676 4796 1676 1593 1598 1445
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 176 605 0 15 2112 55 4 0 0 147 1 524
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 0 0 0 251
Lane Group Flow (vph) 176 605 0 15 2166 0 4 0 0 73 75 273
Confl. Peds. (#/hr) 3 9 9 3 17 17
Confl. Bikes (#/hr) 4
Turn Type Prot NA Prot NA Split Split NA Perm
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 4
Actuated Green, G (s) 15.8 83.2 2.9 70.8 6.0 27.9 27.9 27.9
Effective Green, g (s) 15.8 83.2 2.9 70.8 6.0 27.9 27.9 27.9
Actuated g/C Ratio 0.11 0.59 0.02 0.51 0.04 0.20 0.20 0.20
Clearance Time (s) 4.0 5.5 4.0 5.0 5.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 189 2863 34 2425 71 317 318 287
v/s Ratio Prot c0.10 0.13 0.01 c0.45 c0.00 0.05 0.05
v/s Ratio Perm c0.19
v/c Ratio 0.93 0.21 0.44 0.89 0.06 0.23 0.24 0.95
Uniform Delay, d1 61.6 13.2 67.7 31.2 64.3 47.0 47.1 55.4
Progression Factor 0.71 0.76 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 41.1 0.1 3.3 4.8 0.1 0.1 0.1 39.9
Delay (s) 85.0 10.2 71.0 36.0 64.4 47.2 47.2 95.3
Level of Service F B E D E D D F
Approach Delay (s) 27.0 36.2 64.4 84.7
Approach LOS C D E F

Intersection Summary
HCM 2000 Control Delay 43.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 242 336 603 483 59 80 369 148 43 1424 118
Future Volume (veh/h) 110 242 336 603 483 59 80 369 148 43 1424 118
Number 3 8 18 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 116 255 354 635 508 62 84 388 156 45 1499 124
Adj No. of Lanes 2 2 1 2 2 0 1 2 1 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 159 715 319 630 1077 131 102 1462 653 57 1371 605
Arrive On Green 0.05 0.21 0.21 0.19 0.36 0.36 0.06 0.44 0.44 0.03 0.41 0.41
Sat Flow, veh/h 3261 3353 1496 3261 3010 366 1681 3353 1498 1681 3353 1479
Grp Volume(v), veh/h 116 255 354 635 282 288 84 388 156 45 1499 124
Grp Sat Flow(s),veh/h/ln1630 1676 1496 1630 1676 1699 1681 1676 1498 1681 1676 1479
Q Serve(g_s), s 5.3 9.7 32.0 29.0 19.5 19.6 7.4 11.1 9.8 4.0 61.4 8.1
Cycle Q Clear(g_c), s 5.3 9.7 32.0 29.0 19.5 19.6 7.4 11.1 9.8 4.0 61.4 8.1
Prop In Lane 1.00 1.00 1.00 0.22 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 159 715 319 630 600 608 102 1462 653 57 1371 605
V/C Ratio(X) 0.73 0.36 1.11 1.01 0.47 0.47 0.82 0.27 0.24 0.79 1.09 0.20
Avail Cap(c_a), veh/h 348 715 319 630 600 608 134 1462 653 134 1371 605
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh70.4 50.2 59.0 60.5 37.2 37.2 69.6 27.0 26.6 71.9 44.3 28.6
Incr Delay (d2), s/veh 2.4 0.1 83.1 37.7 0.2 0.2 19.9 0.4 0.9 8.8 53.8 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.4 4.5 20.6 16.3 9.0 9.2 4.0 5.2 4.2 2.0 38.6 3.4
LnGrp Delay(d),s/veh 72.8 50.3 142.1 98.2 37.4 37.4 89.5 27.4 27.5 80.7 98.2 28.8
LnGrp LOS E D F F D D F C C F F C
Approach Vol, veh/h 725 1205 628 1668
Approach Delay, s/veh 98.7 69.4 35.7 92.5
Approach LOS F E D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.1 70.9 11.3 58.7 13.1 66.9 33.0 37.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s12.0 58.5 16.0 45.0 12.0 58.5 29.0 32.0
Max Q Clear Time (g_c+I1), s6.0 13.1 7.3 21.6 9.4 63.4 31.0 34.0
Green Ext Time (p_c), s 0.0 31.7 0.1 4.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 78.6
HCM 2010 LOS E
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 321 182 61 261 1059 107
Future Volume (veh/h) 321 182 61 261 1059 107
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 349 198 66 284 1151 116
Adj No. of Lanes 1 1 1 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 474 423 215 845 845 718
Arrive On Green 0.28 0.28 0.48 0.48 0.48 0.48
Sat Flow, veh/h 1681 1500 436 1765 1765 1500
Grp Volume(v), veh/h 349 198 66 284 1151 116
Grp Sat Flow(s),veh/h/ln1681 1500 436 1765 1765 1500
Q Serve(g_s), s 6.3 3.6 0.0 3.3 16.0 1.5
Cycle Q Clear(g_c), s 6.3 3.6 16.0 3.3 16.0 1.5
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 474 423 215 845 845 718
V/C Ratio(X) 0.74 0.47 0.31 0.34 1.36 0.16
Avail Cap(c_a), veh/h 804 718 215 845 845 718
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh10.9 9.9 16.7 5.4 8.7 4.9
Incr Delay (d2), s/veh 2.2 0.8 0.8 0.2 170.9 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.2 1.6 0.6 1.6 47.6 0.6
LnGrp Delay(d),s/veh 13.1 10.7 17.5 5.6 179.6 5.0
LnGrp LOS B B B A F A
Approach Vol, veh/h 547 350 1267
Approach Delay, s/veh 12.3 7.9 163.7
Approach LOS B A F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 20.0 13.4 20.0
Change Period (Y+Rc), s 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 16.0 16.0
Max Q Clear Time (g_c+I1), s 18.0 8.3 18.0
Green Ext Time (p_c), s 0.0 1.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 100.2
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 109 684 92 308 611 140 115 321 322 422 1704 136
Future Volume (veh/h) 109 684 92 308 611 140 115 321 322 422 1704 136
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.88 1.00 0.91 1.00 0.97 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 116 728 98 328 650 149 122 341 343 449 1813 145
Adj No. of Lanes 2 2 1 2 2 1 1 3 0 1 3 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 159 738 289 369 953 387 143 849 386 469 2083 166
Arrive On Green 0.05 0.22 0.22 0.11 0.28 0.28 0.09 0.26 0.26 0.28 0.46 0.46
Sat Flow, veh/h 3261 3353 1313 3261 3353 1361 1681 3212 1461 1681 4544 362
Grp Volume(v), veh/h 116 728 98 328 650 149 122 341 343 449 1280 678
Grp Sat Flow(s),veh/h/ln1630 1676 1313 1630 1676 1361 1681 1606 1461 1681 1606 1694
Q Serve(g_s), s 5.3 32.4 9.4 14.9 25.8 13.2 10.7 13.1 33.9 39.4 53.8 54.2
Cycle Q Clear(g_c), s 5.3 32.4 9.4 14.9 25.8 13.2 10.7 13.1 33.9 39.4 53.8 54.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.21
Lane Grp Cap(c), veh/h 159 738 289 369 953 387 143 849 386 469 1472 777
V/C Ratio(X) 0.73 0.99 0.34 0.89 0.68 0.39 0.85 0.40 0.89 0.96 0.87 0.87
Avail Cap(c_a), veh/h 391 738 289 391 953 387 269 849 386 560 1472 777
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh70.4 58.3 49.3 65.6 47.7 43.1 67.7 45.4 53.1 53.2 36.6 36.7
Incr Delay (d2), s/veh 2.4 29.7 0.3 19.7 1.7 0.2 5.4 0.4 21.9 24.0 7.2 13.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.4 18.1 3.5 7.7 12.1 5.0 5.2 5.9 16.0 21.5 25.3 28.1
LnGrp Delay(d),s/veh 72.7 88.0 49.6 85.3 49.3 43.4 73.1 45.9 74.9 77.2 43.8 49.7
LnGrp LOS E F D F D D E D E E D D
Approach Vol, veh/h 942 1127 806 2407
Approach Delay, s/veh 82.1 59.0 62.4 51.7
Approach LOS F E E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.8 74.3 21.0 38.0 45.9 45.1 11.3 47.6
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s24.0 56.5 18.0 33.0 50.0 30.5 18.0 33.0
Max Q Clear Time (g_c+I1), s12.7 56.2 16.9 34.4 41.4 35.9 7.3 27.8
Green Ext Time (p_c), s 0.1 0.3 0.1 0.0 0.5 0.0 0.1 3.0

Intersection Summary
HCM 2010 Ctrl Delay 60.3
HCM 2010 LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 299 1182 118 69 1126 261 43 12 15 144 19 210
Future Volume (vph) 299 1182 118 69 1126 261 43 12 15 144 19 210
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.5 4.5 4.0 5.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.95 1.00 0.97 1.00 0.88
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 4818 1481 3252 4818 1474 3252 3353 1470 3252 1765 2640
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3252 4818 1481 3252 4818 1474 3252 3353 1470 3252 1765 2640
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 318 1257 126 73 1198 278 46 13 16 153 20 223
RTOR Reduction (vph) 0 0 49 0 0 89 0 0 15 0 0 176
Lane Group Flow (vph) 318 1257 77 73 1198 189 46 13 1 153 20 47
Confl. Peds. (#/hr) 2 2 4 4
Confl. Bikes (#/hr) 1 8 1
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 6 8 4
Actuated Green, G (s) 15.1 67.4 67.4 8.0 60.3 60.3 8.5 7.5 7.5 9.6 8.1 23.2
Effective Green, g (s) 15.1 67.4 67.4 8.0 60.3 60.3 8.5 7.5 7.5 9.6 8.1 23.2
Actuated g/C Ratio 0.14 0.61 0.61 0.07 0.55 0.55 0.08 0.07 0.07 0.09 0.07 0.21
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.5 4.5 4.0 5.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 446 2952 907 236 2641 808 251 228 100 283 129 556
v/s Ratio Prot c0.10 0.26 0.02 c0.25 0.01 0.00 c0.05 c0.01 0.01
v/s Ratio Perm 0.05 0.13 0.00 0.01
v/c Ratio 0.71 0.43 0.09 0.31 0.45 0.23 0.18 0.06 0.01 0.54 0.16 0.08
Uniform Delay, d1 45.4 11.2 8.7 48.4 14.9 12.9 47.5 47.9 47.8 48.1 47.7 34.9
Progression Factor 1.00 1.00 1.00 1.32 0.41 0.23 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.5 0.5 0.2 0.2 0.0 0.0 0.1 0.0 0.0 1.1 0.2 0.0
Delay (s) 49.8 11.6 8.9 63.9 6.1 2.9 47.6 48.0 47.8 49.2 47.9 34.9
Level of Service D B A E A A D D D D D C
Approach Delay (s) 18.6 8.2 47.7 41.1
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 17.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 86 794 129 0 1030 8 524 492 118 111 277 244
Future Volume (veh/h) 86 794 129 0 1030 8 524 492 118 111 277 244
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 0 1765 1800 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 99 913 0 0 1184 0 602 566 136 128 318 280
Adj No. of Lanes 2 3 1 0 3 0 2 2 0 1 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 2 2 2 2
Cap, veh/h 169 2126 662 0 1679 0 608 894 214 156 807 360
Arrive On Green 0.05 0.44 0.00 0.00 0.35 0.00 0.19 0.33 0.33 0.09 0.24 0.24
Sat Flow, veh/h 3261 4818 1500 0 5135 0 3261 2676 641 1681 3353 1494
Grp Volume(v), veh/h 99 913 0 0 1184 0 602 354 348 128 318 280
Grp Sat Flow(s),veh/h/ln1630 1606 1500 0 1606 0 1630 1676 1640 1681 1676 1494
Q Serve(g_s), s 3.3 14.4 0.0 0.0 23.4 0.0 20.3 19.6 19.7 8.2 8.8 19.3
Cycle Q Clear(g_c), s 3.3 14.4 0.0 0.0 23.4 0.0 20.3 19.6 19.7 8.2 8.8 19.3
Prop In Lane 1.00 1.00 0.00 0.00 1.00 0.39 1.00 1.00
Lane Grp Cap(c), veh/h 169 2126 662 0 1679 0 608 560 548 156 807 360
V/C Ratio(X) 0.59 0.43 0.00 0.00 0.71 0.00 0.99 0.63 0.64 0.82 0.39 0.78
Avail Cap(c_a), veh/h 282 2126 662 0 1679 0 608 560 548 283 1006 448
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.91 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh51.0 21.2 0.0 0.0 31.0 0.0 44.7 30.9 30.9 49.0 35.0 39.0
Incr Delay (d2), s/veh 2.9 0.2 0.0 0.0 2.5 0.0 34.0 2.7 2.8 10.2 0.4 7.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.5 6.4 0.0 0.0 10.7 0.0 12.0 9.5 9.3 4.3 4.1 8.7
LnGrp Delay(d),s/veh 53.9 21.4 0.0 0.0 33.5 0.0 78.7 33.6 33.7 59.2 35.5 46.9
LnGrp LOS D C C E C C E D D
Approach Vol, veh/h 1012 1184 1304 726
Approach Delay, s/veh 24.5 33.5 54.4 44.1
Approach LOS C C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s10.2 43.3 25.0 31.5 53.5 14.7 41.8
Change Period (Y+Rc), s 4.5 5.0 4.5 5.0 5.0 4.5 5.0
Max Green Setting (Gmax), s9.5 28.0 20.5 33.0 42.0 18.5 35.0
Max Q Clear Time (g_c+I1), s5.3 25.4 22.3 21.3 16.4 10.2 21.7
Green Ext Time (p_c), s 0.1 2.5 0.0 5.1 20.3 0.2 7.9

Intersection Summary
HCM 2010 Ctrl Delay 39.6
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 47 232 42 126 640 255 92 1080 96 61 635 24
Future Volume (veh/h) 47 232 42 126 640 255 92 1080 96 61 635 24
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 49 242 44 131 667 266 96 1125 100 64 661 25
Adj No. of Lanes 1 2 0 1 2 1 1 3 0 1 2 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 62 1164 208 157 1566 686 120 1279 114 81 877 385
Arrive On Green 0.04 0.41 0.41 0.09 0.47 0.47 0.07 0.28 0.28 0.05 0.26 0.26
Sat Flow, veh/h 1681 2839 508 1681 3353 1469 1681 4498 399 1681 3353 1472
Grp Volume(v), veh/h 49 141 145 131 667 266 96 803 422 64 661 25
Grp Sat Flow(s),veh/h/ln1681 1676 1670 1681 1676 1469 1681 1606 1686 1681 1676 1472
Q Serve(g_s), s 3.2 6.0 6.2 8.4 14.6 13.0 6.2 26.2 26.3 4.1 19.9 1.4
Cycle Q Clear(g_c), s 3.2 6.0 6.2 8.4 14.6 13.0 6.2 26.2 26.3 4.1 19.9 1.4
Prop In Lane 1.00 0.30 1.00 1.00 1.00 0.24 1.00 1.00
Lane Grp Cap(c), veh/h 62 687 685 157 1566 686 120 913 479 81 877 385
V/C Ratio(X) 0.79 0.21 0.21 0.83 0.43 0.39 0.80 0.88 0.88 0.79 0.75 0.06
Avail Cap(c_a), veh/h 183 687 685 244 1566 686 290 964 506 214 877 385
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.79 0.79 0.79 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh52.6 20.9 21.0 49.0 19.5 19.1 50.3 37.6 37.6 51.8 37.4 30.5
Incr Delay (d2), s/veh 8.3 0.7 0.7 6.0 0.1 0.3 4.7 8.6 15.0 6.3 3.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.6 2.9 2.9 4.2 6.8 5.3 3.0 12.7 14.2 2.1 9.7 0.6
LnGrp Delay(d),s/veh 60.9 21.6 21.7 55.0 19.6 19.4 55.0 46.1 52.6 58.1 40.7 30.5
LnGrp LOS E C C E B B E D D E D C
Approach Vol, veh/h 335 1064 1321 750
Approach Delay, s/veh 27.4 23.9 48.8 41.8
Approach LOS C C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.3 50.1 11.8 33.8 8.0 56.4 9.3 36.3
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s16.0 29.0 19.0 28.0 12.0 33.0 14.0 33.0
Max Q Clear Time (g_c+I1), s10.4 8.2 8.2 21.9 5.2 16.6 6.1 28.3
Green Ext Time (p_c), s 0.1 7.3 0.1 4.2 0.0 6.6 0.0 3.0

Intersection Summary
HCM 2010 Ctrl Delay 37.6
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 103 0 0 1142 177 679 838 6 0 0 0
Future Volume (vph) 3 103 0 0 1142 177 679 838 6 0 0 0
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 5.5 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.86 0.86
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 0.99
Satd. Flow (prot) 1676 1765 3277 1442 4489
Flt Permitted 0.95 1.00 1.00 0.95 0.99
Satd. Flow (perm) 1676 1765 3277 1442 4489
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 3 106 0 0 1177 182 700 864 6 0 0 0
RTOR Reduction (vph) 0 0 0 0 13 0 0 1 0 0 0 0
Lane Group Flow (vph) 3 106 0 0 1346 0 385 1184 0 0 0 0
Confl. Peds. (#/hr) 5 1 1 5 16 16
Confl. Bikes (#/hr) 1 1
Turn Type Prot NA NA Split NA
Protected Phases 3 8 4 2 2
Permitted Phases
Actuated Green, G (s) 1.2 34.7 29.5 44.8 44.8
Effective Green, g (s) 1.2 34.7 29.5 44.8 44.8
Actuated g/C Ratio 0.01 0.39 0.33 0.50 0.50
Clearance Time (s) 4.0 5.5 5.5 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 22 680 1074 717 2234
v/s Ratio Prot 0.00 c0.06 c0.41 c0.27 0.26
v/s Ratio Perm
v/c Ratio 0.14 0.16 1.25 0.54 0.53
Uniform Delay, d1 43.9 18.1 30.2 15.5 15.4
Progression Factor 1.00 1.00 0.91 1.00 1.00
Incremental Delay, d2 1.0 0.0 119.8 2.9 0.9
Delay (s) 44.9 18.1 147.3 18.4 16.3
Level of Service D B F B B
Approach Delay (s) 18.9 147.3 16.8 0.0
Approach LOS B F B A

Intersection Summary
HCM 2000 Control Delay 75.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 62 92 137 233 407 107 102 379 92 73 1577 581
Future Volume (vph) 62 92 137 233 407 107 102 379 92 73 1577 581
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 4.0 5.5 4.0 5.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.91 1.00 1.00 0.85 1.00 0.97 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1676 3025 1676 3353 1481 1676 4664 1676 4623
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1676 3025 1676 3353 1481 1676 4664 1676 4623
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 72 107 159 271 473 124 119 441 107 85 1834 676
RTOR Reduction (vph) 0 74 0 0 0 58 0 36 0 0 44 0
Lane Group Flow (vph) 72 192 0 271 473 66 119 512 0 85 2466 0
Confl. Peds. (#/hr) 2 2 1 1
Confl. Bikes (#/hr) 1 1
Turn Type Prot NA Prot NA Perm Prot NA Prot NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6
Actuated Green, G (s) 10.8 79.8 11.0 80.0 80.0 15.2 28.4 11.3 24.5
Effective Green, g (s) 10.8 79.8 11.0 80.0 80.0 15.2 28.4 11.3 24.5
Actuated g/C Ratio 0.07 0.53 0.07 0.53 0.53 0.10 0.19 0.08 0.16
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 5.5 4.0 5.5
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 120 1609 122 1788 789 169 883 126 755
v/s Ratio Prot 0.04 0.06 c0.16 c0.14 c0.07 c0.11 0.05 c0.53
v/s Ratio Perm 0.04
v/c Ratio 0.60 0.12 2.22 0.26 0.08 0.70 0.58 0.67 3.27
Uniform Delay, d1 67.5 17.5 69.5 19.0 17.1 65.2 55.4 67.6 62.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.26 0.92 1.00 1.00
Incremental Delay, d2 5.3 0.2 575.2 0.1 0.1 10.3 0.6 10.7 1023.0
Delay (s) 72.8 17.7 644.7 19.1 17.2 92.8 51.3 78.2 1085.8
Level of Service E B F B B F D E F
Approach Delay (s) 29.4 214.2 58.7 1052.8
Approach LOS C F E F

Intersection Summary
HCM 2000 Control Delay 664.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 108.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 127 163 19 276 646 54 75 226 75 112 1197 543
Future Volume (veh/h) 127 163 19 276 646 54 75 226 75 112 1197 543
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 138 177 0 300 702 0 82 246 82 122 1301 590
Adj No. of Lanes 2 3 1 2 3 0 2 3 1 2 3 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 184 724 225 345 962 0 126 2584 792 166 2643 821
Arrive On Green 0.06 0.15 0.00 0.11 0.20 0.00 0.04 0.54 0.54 0.05 0.55 0.55
Sat Flow, veh/h 3261 4818 1500 3261 4976 0 3261 4818 1477 3261 4818 1496
Grp Volume(v), veh/h 138 177 0 300 702 0 82 246 82 122 1301 590
Grp Sat Flow(s),veh/h/ln1630 1606 1500 1630 1606 0 1630 1606 1477 1630 1606 1496
Q Serve(g_s), s 6.3 4.9 0.0 13.6 20.5 0.0 3.7 3.7 4.1 5.5 25.0 44.1
Cycle Q Clear(g_c), s 6.3 4.9 0.0 13.6 20.5 0.0 3.7 3.7 4.1 5.5 25.0 44.1
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 184 724 225 345 962 0 126 2584 792 166 2643 821
V/C Ratio(X) 0.75 0.24 0.00 0.87 0.73 0.00 0.65 0.10 0.10 0.74 0.49 0.72
Avail Cap(c_a), veh/h 761 1718 535 456 1269 0 304 2584 792 456 2643 821
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.09 0.09 0.09
Uniform Delay (d), s/veh69.7 56.2 0.0 66.0 56.2 0.0 71.1 17.0 17.1 70.2 20.9 25.2
Incr Delay (d2), s/veh 2.3 0.2 0.0 10.8 1.9 0.0 2.1 0.0 0.1 0.2 0.1 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.9 2.2 0.0 6.6 9.3 0.0 1.7 1.7 1.7 2.5 11.1 18.3
LnGrp Delay(d),s/veh 72.1 56.5 0.0 76.9 58.1 0.0 73.2 17.0 17.1 70.4 21.0 25.7
LnGrp LOS E E E E E B B E C C
Approach Vol, veh/h 315 1002 410 2013
Approach Delay, s/veh 63.3 63.7 28.3 25.4
Approach LOS E E C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.8 89.3 13.4 36.5 12.6 87.5 20.9 29.0
Change Period (Y+Rc), s 5.0 7.0 5.0 6.5 5.0 7.0 5.0 6.5
Max Green Setting (Gmax), s14.0 38.0 35.0 39.5 21.0 31.0 21.0 53.5
Max Q Clear Time (g_c+I1), s5.7 46.1 8.3 22.5 7.5 6.1 15.6 6.9
Green Ext Time (p_c), s 0.1 0.0 0.2 7.0 0.1 19.0 0.3 10.0

Intersection Summary
HCM 2010 Ctrl Delay 39.2
HCM 2010 LOS D
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Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 3 25 1597 5 17 425
Future Vol, veh/h 3 25 1597 5 17 425
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 3 26 1664 5 18 443

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1923 834 0 0 1669 0
          Stage 1 1666 - - - - -
          Stage 2 257 - - - - -
Critical Hdwy 7.54 6.94 - - 4.14 -
Critical Hdwy Stg 1 6.54 - - - - -
Critical Hdwy Stg 2 6.54 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.22 -
Pot Cap-1 Maneuver 40 311 - - 381 -
          Stage 1 100 - - - - -
          Stage 2 725 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 38 311 - - 381 -
Mov Cap-2 Maneuver 38 - - - - -
          Stage 1 100 - - - - -
          Stage 2 679 - - - - -

Approach WB NB SB
HCM Control Delay, s 29.5 0 1
HCM LOS D

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 176 381 -
HCM Lane V/C Ratio - - 0.166 0.046 -
HCM Control Delay (s) - - 29.5 14.9 0.4
HCM Lane LOS - - D B A
HCM 95th %tile Q(veh) - - 0.6 0.1 -
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Intersection
Intersection Delay, s/veh 255.8
Intersection LOS F

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Lane Configurations
Traffic Vol, veh/h 0 352 5 31 0 0 0 0 0 0 356 1266
Future Vol, veh/h 0 352 5 31 0 0 0 0 0 0 356 1266
Peak Hour Factor 0.92 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.92 0.99 0.99 0.99
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 356 5 31 0 0 0 0 0 0 360 1279
Number of Lanes 0 0 1 1 0 0 0 0 0 0 2 1

Approach EB NB
Opposing Approach SB
Opposing Lanes 0 2
Conflicting Approach Left SB EB
Conflicting Lanes Left 2 2
Conflicting Approach Right NB
Conflicting Lanes Right 3 0
HCM Control Delay 62.5 372.2
HCM LOS F F

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 SBLn1 SBLn2
Vol Left, % 0% 0% 0% 99% 0% 39% 0%
Vol Thru, % 100% 100% 0% 1% 0% 61% 100%
Vol Right, % 0% 0% 100% 0% 100% 0% 0%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 178 178 1266 357 31 225 274
LT Vol 0 0 0 352 0 88 0
Through Vol 178 178 0 5 0 137 274
RT Vol 0 0 1266 0 31 0 0
Lane Flow Rate 180 180 1279 361 31 227 277
Geometry Grp 8 8 8 8 8 8 8
Degree of Util (X) 0.407 0.407 2.006 0.933 0.071 0.556 0.662
Departure Headway (Hd) 8.158 8.158 5.647 10.642 9.41 10.048 9.843
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 442 442 652 343 383 361 371
Service Time 5.901 5.901 3.388 8.342 7.11 7.748 7.543
HCM Lane V/C Ratio 0.407 0.407 1.962 1.052 0.081 0.629 0.747
HCM Control Delay 16.4 16.4 472.2 66.8 12.8 24.6 29.9
HCM Lane LOS C C F F B C D
HCM 95th-tile Q 1.9 1.9 85.2 9.6 0.2 3.2 4.5
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Intersection
Intersection Delay, s/veh
Intersection LOS

Movement SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 88 411 0
Future Vol, veh/h 0 88 411 0
Peak Hour Factor 0.92 0.99 0.99 0.99
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 89 415 0
Number of Lanes 0 0 2 0

Approach SB
Opposing Approach NB
Opposing Lanes 3
Conflicting Approach Left
Conflicting Lanes Left 0
Conflicting Approach Right EB
Conflicting Lanes Right 2
HCM Control Delay 27.5
HCM LOS D
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Intersection
Intersection Delay, s/veh22.7
Intersection LOS C

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 0 0 343 2 66 0 160 548 0 0 0 156 310
Future Vol, veh/h 0 0 0 0 0 343 2 66 0 160 548 0 0 0 156 310
Peak Hour Factor 0.92 0.94 0.94 0.94 0.92 0.94 0.94 0.94 0.92 0.94 0.94 0.94 0.92 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 0 0 0 365 2 70 0 170 583 0 0 0 166 330
Number of Lanes 0 0 0 0 0 1 1 1 0 0 2 0 0 0 2 1

Approach WB NB SB
Opposing Approach SB NB
Opposing Lanes 0 3 2
Conflicting Approach Left NB WB
Conflicting Lanes Left 2 0 3
Conflicting Approach Right SB WB
Conflicting Lanes Right 3 3 0
HCM Control Delay 15.6 32.6 13.8
HCM LOS C D B

Lane NBLn1 NBLn2WBLn1WBLn2WBLn3 SBLn1 SBLn2 SBLn3
Vol Left, % 47% 0% 100% 99% 0% 0% 0% 0%
Vol Thru, % 53% 100% 0% 1% 0% 100% 100% 0%
Vol Right, % 0% 0% 0% 0% 100% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 343 365 172 174 66 78 78 310
LT Vol 160 0 172 172 0 0 0 0
Through Vol 183 365 0 2 0 78 78 0
RT Vol 0 0 0 0 66 0 0 310
Lane Flow Rate 365 389 182 185 70 83 83 330
Geometry Grp 8 8 7 7 7 8 8 8
Degree of Util (X) 0.772 0.797 0.412 0.416 0.135 0.188 0.188 0.517
Departure Headway (Hd) 7.624 7.386 8.124 8.118 6.903 8.138 8.138 5.643
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 474 490 443 445 520 441 441 636
Service Time 5.371 5.133 5.862 5.856 4.64 5.885 5.885 3.389
HCM Lane V/C Ratio 0.77 0.794 0.411 0.416 0.135 0.188 0.188 0.519
HCM Control Delay 31.8 33.4 16.5 16.5 10.7 12.8 12.8 14.3
HCM Lane LOS D D C C B B B B
HCM 95th-tile Q 6.8 7.4 2 2 0.5 0.7 0.7 3



HCM 2010 AWSC Existing + Project
4: San Marcos Blvd & Rio Verde Cir Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 5

Intersection
Intersection Delay, s/veh12.3
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 74 3 32 0 0 6 22 0 2 166 2 0 44 254 114
Future Vol, veh/h 0 74 3 32 0 0 6 22 0 2 166 2 0 44 254 114
Peak Hour Factor 0.92 0.75 0.75 0.75 0.92 0.75 0.75 0.75 0.92 0.75 0.75 0.75 0.92 0.75 0.75 0.75
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 99 4 43 0 0 8 29 0 3 221 3 0 59 339 152
Number of Lanes 0 0 1 0 0 0 1 0 0 1 1 0 0 1 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 2 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 3 1 1
HCM Control Delay 11.8 9.4 13.2 12.3
HCM LOS B A B B

Lane NBLn1 NBLn2 EBLn1WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 68% 0% 100% 0% 0%
Vol Thru, % 0% 99% 3% 21% 0% 96% 0%
Vol Right, % 0% 1% 29% 79% 0% 4% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 2 168 109 28 44 265 103
LT Vol 2 0 74 0 44 0 0
Through Vol 0 166 3 6 0 254 0
RT Vol 0 2 32 22 0 11 103
Lane Flow Rate 3 224 145 37 59 354 137
Geometry Grp 8 8 7 7 7 7 7
Degree of Util (X) 0.005 0.394 0.268 0.064 0.097 0.537 0.182
Departure Headway (Hd) 6.849 6.334 6.627 6.203 5.972 5.461 4.785
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 523 569 542 576 601 665 754
Service Time 4.589 4.075 4.366 3.95 3.697 3.161 2.485
HCM Lane V/C Ratio 0.006 0.394 0.268 0.064 0.098 0.532 0.182
HCM Control Delay 9.6 13.2 11.8 9.4 9.3 14.3 8.5
HCM Lane LOS A B B A A B A
HCM 95th-tile Q 0 1.9 1.1 0.2 0.3 3.2 0.7
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 141 4 2 1 2 25 1 260 1 20 409 182
Future Volume (veh/h) 141 4 2 1 2 25 1 260 1 20 409 182
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1800 1765 1800 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 152 4 2 1 2 27 1 280 1 22 440 196
Adj No. of Lanes 1 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 199 131 66 2 5 61 4 1117 4 23 766 338
Arrive On Green 0.12 0.12 0.12 0.04 0.04 0.04 0.00 0.33 0.33 0.01 0.34 0.34
Sat Flow, veh/h 1681 1110 555 51 101 1366 1681 3427 12 1681 2263 999
Grp Volume(v), veh/h 152 0 6 30 0 0 1 137 144 22 325 311
Grp Sat Flow(s),veh/h/ln1681 0 1665 1518 0 0 1681 1676 1763 1681 1676 1585
Q Serve(g_s), s 3.9 0.0 0.1 0.9 0.0 0.0 0.0 2.7 2.7 0.6 7.1 7.2
Cycle Q Clear(g_c), s 3.9 0.0 0.1 0.9 0.0 0.0 0.0 2.7 2.7 0.6 7.1 7.2
Prop In Lane 1.00 0.33 0.03 0.90 1.00 0.01 1.00 0.63
Lane Grp Cap(c), veh/h 199 0 197 68 0 0 4 547 575 23 567 536
V/C Ratio(X) 0.76 0.00 0.03 0.44 0.00 0.00 0.26 0.25 0.25 0.95 0.57 0.58
Avail Cap(c_a), veh/h 1134 0 1123 853 0 0 378 1319 1387 378 1319 1247
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh19.0 0.0 17.3 20.7 0.0 0.0 22.2 11.0 11.0 21.9 12.1 12.1
Incr Delay (d2), s/veh 2.3 0.0 0.0 1.7 0.0 0.0 13.2 0.2 0.2 40.9 0.9 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.9 0.0 0.1 0.4 0.0 0.0 0.0 1.3 1.3 0.5 3.4 3.3
LnGrp Delay(d),s/veh 21.3 0.0 17.4 22.3 0.0 0.0 35.4 11.2 11.2 62.8 13.0 13.1
LnGrp LOS C B C D B B E B B
Approach Vol, veh/h 158 30 282 658
Approach Delay, s/veh 21.1 22.3 11.3 14.7
Approach LOS C C B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.1 20.9 10.9 4.6 21.5 7.6
Change Period (Y+Rc), s 4.5 6.4 5.6 4.5 6.4 5.6
Max Green Setting (Gmax), s10.0 35.0 30.0 10.0 35.0 25.0
Max Q Clear Time (g_c+I1), s2.6 4.7 5.9 2.0 9.2 2.9
Green Ext Time (p_c), s 0.0 5.9 0.0 0.0 5.7 0.0

Intersection Summary
HCM 2010 Ctrl Delay 15.0
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 134 90 27 149 78 315 16 336 120 581 552 95
Future Volume (veh/h) 134 90 27 149 78 315 16 336 120 581 552 95
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 143 96 29 159 83 0 17 357 128 618 587 101
Adj No. of Lanes 1 2 0 1 2 1 1 2 0 2 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 181 276 80 199 397 178 47 511 180 751 1179 202
Arrive On Green 0.11 0.11 0.11 0.12 0.12 0.00 0.03 0.21 0.21 0.23 0.41 0.41
Sat Flow, veh/h 1681 2561 744 1681 3353 1500 1681 2427 857 3261 2856 490
Grp Volume(v), veh/h 143 62 63 159 83 0 17 245 240 618 344 344
Grp Sat Flow(s),veh/h/ln1681 1676 1629 1681 1676 1500 1681 1676 1608 1630 1676 1669
Q Serve(g_s), s 6.0 2.4 2.6 6.6 1.6 0.0 0.7 9.7 10.0 13.0 10.9 11.0
Cycle Q Clear(g_c), s 6.0 2.4 2.6 6.6 1.6 0.0 0.7 9.7 10.0 13.0 10.9 11.0
Prop In Lane 1.00 0.46 1.00 1.00 1.00 0.53 1.00 0.29
Lane Grp Cap(c), veh/h 181 180 175 199 397 178 47 353 338 751 692 689
V/C Ratio(X) 0.79 0.34 0.36 0.80 0.21 0.00 0.36 0.69 0.71 0.82 0.50 0.50
Avail Cap(c_a), veh/h 420 1070 1040 420 2141 958 560 628 603 1086 692 689
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh31.4 29.8 29.8 30.9 28.7 0.0 34.4 26.3 26.4 26.3 15.6 15.6
Incr Delay (d2), s/veh 7.6 1.9 2.1 7.2 0.4 0.0 4.6 2.5 2.8 3.4 0.6 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.2 1.2 1.3 3.5 0.8 0.0 0.4 4.7 4.7 6.2 5.1 5.2
LnGrp Delay(d),s/veh 39.0 31.7 32.0 38.2 29.1 0.0 39.0 28.7 29.1 29.8 16.2 16.2
LnGrp LOS D C C D C D C C C B B
Approach Vol, veh/h 268 242 502 1306
Approach Delay, s/veh 35.6 35.1 29.3 22.6
Approach LOS D D C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.0 14.8 7.5 35.7 13.2 15.5 22.1 21.2
Change Period (Y+Rc), s 5.5 7.0 5.5 6.0 5.5 7.0 5.5 6.0
Max Green Setting (Gmax), s18.0 46.0 24.0 27.0 18.0 46.0 24.0 27.0
Max Q Clear Time (g_c+I1), s8.6 4.6 2.7 13.0 8.0 3.6 15.0 12.0
Green Ext Time (p_c), s 0.3 2.0 0.0 5.8 0.2 2.0 1.6 2.5

Intersection Summary
HCM 2010 Ctrl Delay 26.9
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 784 0 837 0 0 0 0 679 106 0 391 211
Future Volume (veh/h) 784 0 837 0 0 0 0 679 106 0 391 211
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 0 1765 0 1765 1800 0 1765 1765
Adj Flow Rate, veh/h 834 0 890 0 722 113 0 416 0
Adj No. of Lanes 2 0 1 0 3 0 0 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 0 2 0 2 2 0 2 2
Cap, veh/h 2042 0 940 0 1036 161 0 826 369
Arrive On Green 0.63 0.00 0.63 0.00 0.25 0.25 0.00 0.25 0.00
Sat Flow, veh/h 3261 0 1500 0 4365 652 0 3441 1500
Grp Volume(v), veh/h 834 0 890 0 550 285 0 416 0
Grp Sat Flow(s),veh/h/ln1630 0 1500 0 1606 1646 0 1676 1500
Q Serve(g_s), s 10.6 0.0 45.0 0.0 12.8 13.0 0.0 8.8 0.0
Cycle Q Clear(g_c), s 10.6 0.0 45.0 0.0 12.8 13.0 0.0 8.8 0.0
Prop In Lane 1.00 1.00 0.00 0.40 0.00 1.00
Lane Grp Cap(c), veh/h 2042 0 940 0 791 405 0 826 369
V/C Ratio(X) 0.41 0.00 0.95 0.00 0.69 0.70 0.00 0.50 0.00
Avail Cap(c_a), veh/h 2174 0 1000 0 974 499 0 1016 455
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 7.7 0.0 14.2 0.0 28.3 28.3 0.0 26.7 0.0
Incr Delay (d2), s/veh 0.1 0.0 16.7 0.0 1.6 3.4 0.0 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.8 0.0 22.7 0.0 5.8 6.3 0.0 4.1 0.0
LnGrp Delay(d),s/veh 7.9 0.0 30.8 0.0 29.9 31.7 0.0 27.2 0.0
LnGrp LOS A C C C C
Approach Vol, veh/h 1724 835 416
Approach Delay, s/veh 19.7 30.5 27.2
Approach LOS B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 26.3 56.2 26.3
Change Period (Y+Rc), s 6.0 4.5 6.0
Max Green Setting (Gmax), s 25.0 55.0 25.0
Max Q Clear Time (g_c+I1), s 15.0 47.0 10.8
Green Ext Time (p_c), s 5.3 4.7 6.6

Intersection Summary
HCM 2010 Ctrl Delay 23.8
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 56 0 172 120 83 217 164 908 0 0 762 34
Future Volume (vph) 56 0 172 120 83 217 164 908 0 0 762 34
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 0.86
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.97 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3251 1500 1714 1481 1676 4818 6027
Flt Permitted 0.63 1.00 0.97 1.00 0.95 1.00 1.00
Satd. Flow (perm) 2142 1500 1714 1481 1676 4818 6027
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 58 0 179 125 86 226 171 946 0 0 794 35
RTOR Reduction (vph) 0 0 159 0 0 178 0 0 0 0 5 0
Lane Group Flow (vph) 58 0 20 0 211 48 171 946 0 0 824 0
Confl. Peds. (#/hr) 1 1 1 1 1 1
Confl. Bikes (#/hr) 1
Turn Type Perm Perm Split NA Perm Prot NA NA
Protected Phases 3 3 5 2 6
Permitted Phases 4 4 3
Actuated Green, G (s) 7.7 7.7 15.0 15.0 12.4 34.8 18.4
Effective Green, g (s) 7.7 7.7 15.0 15.0 12.4 34.8 18.4
Actuated g/C Ratio 0.11 0.11 0.21 0.21 0.18 0.49 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 233 163 364 315 294 2378 1573
v/s Ratio Prot c0.12 c0.10 0.20 c0.14
v/s Ratio Perm c0.03 0.01 0.03
v/c Ratio 0.25 0.12 0.58 0.15 0.58 0.40 0.52
Uniform Delay, d1 28.8 28.3 24.9 22.6 26.7 11.2 22.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 1.4 0.1 1.9 0.1 0.3
Delay (s) 29.2 28.6 26.3 22.7 28.6 11.4 22.6
Level of Service C C C C C B C
Approach Delay (s) 28.7 24.4 14.0 22.6
Approach LOS C C B C

Intersection Summary
HCM 2000 Control Delay 19.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 70.5 Sum of lost time (s) 17.0
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 565 617 392 234 220 391
Future Volume (veh/h) 565 617 392 234 220 391
Number 7 4 8 18 1 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 589 643 408 244 229 0
Adj No. of Lanes 2 2 2 1 2 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 791 2022 902 713 699 321
Arrive On Green 0.24 0.60 0.27 0.27 0.21 0.00
Sat Flow, veh/h 3261 3441 3441 1456 3261 1500
Grp Volume(v), veh/h 589 643 408 244 229 0
Grp Sat Flow(s),veh/h/ln1630 1676 1676 1456 1630 1500
Q Serve(g_s), s 7.3 4.1 4.4 4.6 2.6 0.0
Cycle Q Clear(g_c), s 7.3 4.1 4.4 4.6 2.6 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 791 2022 902 713 699 321
V/C Ratio(X) 0.74 0.32 0.45 0.34 0.33 0.00
Avail Cap(c_a), veh/h 1191 2757 1225 854 1191 548
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh15.3 4.3 13.3 7.0 14.5 0.0
Incr Delay (d2), s/veh 1.4 0.1 0.4 0.3 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.4 1.9 2.1 2.6 1.2 0.0
LnGrp Delay(d),s/veh 16.7 4.4 13.7 7.3 14.8 0.0
LnGrp LOS B A B A B
Approach Vol, veh/h 1232 652 229
Approach Delay, s/veh 10.3 11.3 14.8
Approach LOS B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 30.4 13.4 14.6 15.8
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 36.0 16.0 16.0 16.0
Max Q Clear Time (g_c+I1), s 6.1 4.6 9.3 6.6
Green Ext Time (p_c), s 9.2 0.6 1.3 5.1

Intersection Summary
HCM 2010 Ctrl Delay 11.1
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing + Project
10: Bailey Rd & Willow Pass Rd Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 24 481 230 220 321 19 262 31 386 29 18 29
Future Volume (veh/h) 24 481 230 220 321 19 262 31 386 29 18 29
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.96 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 25 496 237 227 331 20 270 32 398 30 19 30
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 43 603 287 267 1313 79 306 537 447 49 91 143
Arrive On Green 0.03 0.28 0.28 0.16 0.41 0.41 0.18 0.30 0.30 0.03 0.15 0.15
Sat Flow, veh/h 1681 2185 1038 1681 3206 193 1681 1765 1469 1681 601 948
Grp Volume(v), veh/h 25 380 353 227 172 179 270 32 398 30 0 49
Grp Sat Flow(s),veh/h/ln1681 1676 1546 1681 1676 1722 1681 1765 1469 1681 0 1549
Q Serve(g_s), s 1.3 19.4 19.6 12.0 6.2 6.3 14.3 1.2 23.7 1.6 0.0 2.5
Cycle Q Clear(g_c), s 1.3 19.4 19.6 12.0 6.2 6.3 14.3 1.2 23.7 1.6 0.0 2.5
Prop In Lane 1.00 0.67 1.00 0.11 1.00 1.00 1.00 0.61
Lane Grp Cap(c), veh/h 43 463 427 267 686 705 306 537 447 49 0 234
V/C Ratio(X) 0.58 0.82 0.83 0.85 0.25 0.25 0.88 0.06 0.89 0.61 0.00 0.21
Avail Cap(c_a), veh/h 321 531 490 588 806 828 391 559 465 606 0 694
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh44.1 31.0 31.1 37.4 17.8 17.8 36.5 22.6 30.4 43.9 0.0 34.0
Incr Delay (d2), s/veh 11.7 8.0 9.1 7.4 0.1 0.1 17.1 0.0 17.9 11.7 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 10.0 9.4 6.1 2.9 3.0 8.1 0.6 11.8 0.9 0.0 1.1
LnGrp Delay(d),s/veh 55.8 39.0 40.2 44.8 17.9 17.9 53.6 22.6 48.3 55.7 0.0 34.3
LnGrp LOS E D D D B B D C D E C
Approach Vol, veh/h 758 578 700 79
Approach Delay, s/veh 40.1 28.5 49.2 42.4
Approach LOS D C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.8 33.3 19.7 30.8 21.8 19.3 7.5 43.0
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s33.0 29.0 32.0 29.0 21.3 41.0 17.5 44.0
Max Q Clear Time (g_c+I1), s3.6 25.7 14.0 21.6 16.3 4.5 3.3 8.3
Green Ext Time (p_c), s 0.0 0.5 0.6 3.0 0.4 1.2 0.0 5.3

Intersection Summary
HCM 2010 Ctrl Delay 40.0
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Existing + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 592 40 11 409 9 35 12 51 8 6 6
Future Volume (veh/h) 10 592 40 11 409 9 35 12 51 8 6 6
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 10 610 41 11 422 9 36 12 53 8 6 6
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 10 663 45 11 699 15 117 39 172 34 26 26
Arrive On Green 0.01 0.41 0.41 0.01 0.41 0.41 0.21 0.21 0.21 0.05 0.05 0.05
Sat Flow, veh/h 1681 1635 110 1681 1721 37 565 188 832 657 493 493
Grp Volume(v), veh/h 10 0 651 11 0 431 101 0 0 20 0 0
Grp Sat Flow(s),veh/h/ln1681 0 1745 1681 0 1758 1585 0 0 1642 0 0
Q Serve(g_s), s 0.3 0.0 17.2 0.3 0.0 9.4 2.6 0.0 0.0 0.6 0.0 0.0
Cycle Q Clear(g_c), s 0.3 0.0 17.2 0.3 0.0 9.4 2.6 0.0 0.0 0.6 0.0 0.0
Prop In Lane 1.00 0.06 1.00 0.02 0.36 0.52 0.40 0.30
Lane Grp Cap(c), veh/h 10 0 707 11 0 714 328 0 0 86 0 0
V/C Ratio(X) 1.00 0.00 0.92 0.99 0.00 0.60 0.31 0.00 0.00 0.23 0.00 0.00
Avail Cap(c_a), veh/h 380 0 717 380 0 722 521 0 0 539 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh24.2 0.0 13.7 24.2 0.0 11.4 16.4 0.0 0.0 22.1 0.0 0.0
Incr Delay (d2), s/veh 131.9 0.0 17.1 123.6 0.0 1.4 0.5 0.0 0.0 1.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 0.0 11.5 0.5 0.0 4.8 1.2 0.0 0.0 0.3 0.0 0.0
LnGrp Delay(d),s/veh 156.1 0.0 30.8 147.8 0.0 12.8 16.9 0.0 0.0 23.5 0.0 0.0
LnGrp LOS F C F B B C
Approach Vol, veh/h 661 442 101 20
Approach Delay, s/veh 32.7 16.1 16.9 23.5
Approach LOS C B B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 14.1 4.3 23.7 6.6 4.3 23.8
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 11.0 20.0 16.0 11.0 20.0
Max Q Clear Time (g_c+I1), s 4.6 2.3 19.2 2.6 2.3 11.4
Green Ext Time (p_c), s 0.3 0.0 0.5 0.0 0.0 4.4

Intersection Summary
HCM 2010 Ctrl Delay 25.3
HCM 2010 LOS C



HCM 2010 TWSC Existing + Project
12: Range Rd & EB Parkside Dr Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
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Intersection
Int Delay, s/veh 6.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 202 0 45 0 0 0 0 117 14 5 52 0
Future Vol, veh/h 202 0 45 0 0 0 0 117 14 5 52 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 0 - - -
Veh in Median Storage, # - 0 - - - - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 89 89 89 89 89 89 89 89 89 89 89 89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 227 0 51 0 0 0 0 131 16 6 58 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 201 201 58 - 0 0 131 0 0
          Stage 1 70 70 - - - - - - -
          Stage 2 131 131 - - - - - - -
Critical Hdwy 6.42 6.52 6.22 - - - 4.12 - -
Critical Hdwy Stg 1 5.42 5.52 - - - - - - -
Critical Hdwy Stg 2 5.42 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 - - - 2.218 - -
Pot Cap-1 Maneuver 788 695 1008 0 - - 1454 - 0
          Stage 1 953 837 - 0 - - - - 0
          Stage 2 895 788 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 785 0 1008 - - - 1454 - -
Mov Cap-2 Maneuver 785 0 - - - - - - -
          Stage 1 949 0 - - - - - - -
          Stage 2 895 0 - - - - - - -

Approach EB NB SB
HCM Control Delay, s 11.6 0 0.7
HCM LOS B

Minor Lane/Major Mvmt NBT NBR EBLn1 SBL SBT
Capacity (veh/h) - - 818 1454 -
HCM Lane V/C Ratio - - 0.339 0.004 -
HCM Control Delay (s) - - 11.6 7.5 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 1.5 0 -



HCM Unsignalized Intersection Capacity Analysis Existing + Project
13: Range Rd & WB Parkside Dr Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 38 281 57 166
Future Volume (Veh/h) 0 0 38 281 57 166
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Hourly flow rate (vph) 0 0 41 302 61 178
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 445 61 61
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 445 61 61
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 97
cM capacity (veh/h) 555 1004 1542

Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 41 302 61 178
Volume Left 41 0 0 0
Volume Right 0 0 0 178
cSH 1542 1700 1700 1700
Volume to Capacity 0.03 0.18 0.04 0.10
Queue Length 95th (ft) 2 0 0 0
Control Delay (s) 7.4 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.9 0.0
Approach LOS

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 20.8% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 Signalized Intersection Summary Existing + Project
14: Railroad Ave & E 10th St Timing Plan: PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 21 167 194 102 229 37 196 227 91 36 201 12
Future Volume (veh/h) 21 167 194 102 229 37 196 227 91 36 201 12
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 23 184 0 112 252 41 215 249 100 40 221 13
Adj No. of Lanes 1 1 1 1 1 0 1 1 1 1 1 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 81 343 292 191 373 61 283 584 490 113 393 328
Arrive On Green 0.05 0.19 0.00 0.11 0.25 0.24 0.17 0.34 0.34 0.07 0.23 0.23
Sat Flow, veh/h 1681 1765 1500 1681 1474 240 1648 1731 1452 1648 1731 1442
Grp Volume(v), veh/h 23 184 0 112 0 293 215 249 100 40 221 13
Grp Sat Flow(s),veh/h/ln1681 1765 1500 1681 0 1713 1648 1731 1452 1648 1731 1442
Q Serve(g_s), s 0.7 5.3 0.0 3.5 0.0 8.6 7.0 6.2 2.7 1.3 6.3 0.4
Cycle Q Clear(g_c), s 0.7 5.3 0.0 3.5 0.0 8.6 7.0 6.2 2.7 1.3 6.3 0.4
Prop In Lane 1.00 1.00 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 81 343 292 191 0 433 283 584 490 113 393 328
V/C Ratio(X) 0.28 0.54 0.00 0.59 0.00 0.68 0.76 0.43 0.20 0.35 0.56 0.04
Avail Cap(c_a), veh/h 468 788 670 468 0 753 459 958 804 459 958 798
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh25.7 20.3 0.0 23.6 0.0 18.9 22.1 14.4 13.2 24.9 19.2 16.9
Incr Delay (d2), s/veh 1.9 1.3 0.0 2.8 0.0 1.9 4.2 0.5 0.2 1.9 1.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 2.7 0.0 1.8 0.0 4.3 3.5 3.1 1.1 0.6 3.1 0.2
LnGrp Delay(d),s/veh 27.6 21.6 0.0 26.4 0.0 20.7 26.3 14.9 13.4 26.8 20.4 16.9
LnGrp LOS C C C C C B B C C B
Approach Vol, veh/h 207 405 564 274
Approach Delay, s/veh 22.3 22.3 19.0 21.2
Approach LOS C C B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.6 17.1 6.7 18.6 7.8 22.9 10.4 14.9
Change Period (Y+Rc), s 4.6 * 5 4.6 * 5 4.6 5.0 4.6 5.0
Max Green Setting (Gmax), s15.0 * 30 15.0 * 24 15.0 30.0 15.0 24.0
Max Q Clear Time (g_c+I1), s9.0 8.3 2.7 10.6 3.3 8.2 5.5 7.3
Green Ext Time (p_c), s 0.4 2.3 0.0 1.6 0.1 2.3 0.2 1.7

Intersection Summary
HCM 2010 Ctrl Delay 20.8
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 575 71 89 493 0 49 0 45 0 0 0
Future Volume (veh/h) 3 575 71 89 493 0 49 0 45 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 0 1765 1765 1765
Adj Flow Rate, veh/h 3 593 73 92 508 0 51 0 46
Adj No. of Lanes 1 2 1 1 2 0 1 1 1
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 0 2 2 2
Cap, veh/h 10 1190 523 191 1552 0 197 207 176
Arrive On Green 0.01 0.35 0.35 0.11 0.46 0.00 0.12 0.00 0.12
Sat Flow, veh/h 1681 3353 1473 1681 3441 0 1681 1765 1500
Grp Volume(v), veh/h 3 593 73 92 508 0 51 0 46
Grp Sat Flow(s),veh/h/ln1681 1676 1473 1681 1676 0 1681 1765 1500
Q Serve(g_s), s 0.1 5.4 1.3 2.0 3.7 0.0 1.1 0.0 1.1
Cycle Q Clear(g_c), s 0.1 5.4 1.3 2.0 3.7 0.0 1.1 0.0 1.1
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 10 1190 523 191 1552 0 197 207 176
V/C Ratio(X) 0.31 0.50 0.14 0.48 0.33 0.00 0.26 0.00 0.26
Avail Cap(c_a), veh/h 653 2257 991 653 2257 0 653 685 582
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh19.1 9.8 8.5 16.1 6.6 0.0 15.5 0.0 15.5
Incr Delay (d2), s/veh 17.2 0.1 0.0 1.9 0.0 0.0 0.7 0.0 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 2.5 0.5 1.0 1.7 0.0 0.5 0.0 0.5
LnGrp Delay(d),s/veh 36.4 9.9 8.5 17.9 6.6 0.0 16.2 0.0 16.3
LnGrp LOS D A A B A B B
Approach Vol, veh/h 669 600 97
Approach Delay, s/veh 9.9 8.3 16.3
Approach LOS A A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s9.4 19.7 5.2 23.9 9.5
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0
Max Green Setting (Gmax), s15.0 26.0 15.0 26.0 15.0
Max Q Clear Time (g_c+I1), s4.0 7.4 2.1 5.7 3.1
Green Ext Time (p_c), s 0.1 4.5 0.0 4.6 0.2

Intersection Summary
HCM 2010 Ctrl Delay 9.6
HCM 2010 LOS A
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 523 97 49 527 55 32
Future Volume (veh/h) 523 97 49 527 55 32
Number 2 12 1 6 3 18
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1800 1765 1765 1765 1765
Adj Flow Rate, veh/h 534 99 50 538 56 33
Adj No. of Lanes 2 0 1 2 1 1
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1150 212 126 2046 186 166
Arrive On Green 0.41 0.41 0.07 0.61 0.11 0.11
Sat Flow, veh/h 2905 520 1681 3441 1681 1500
Grp Volume(v), veh/h 317 316 50 538 56 33
Grp Sat Flow(s),veh/h/ln1676 1660 1681 1676 1681 1500
Q Serve(g_s), s 5.4 5.5 1.1 2.9 1.2 0.8
Cycle Q Clear(g_c), s 5.4 5.5 1.1 2.9 1.2 0.8
Prop In Lane 0.31 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 685 678 126 2046 186 166
V/C Ratio(X) 0.46 0.47 0.40 0.26 0.30 0.20
Avail Cap(c_a), veh/h 1064 1053 597 3745 683 609
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.5 8.5 17.4 3.6 16.1 15.9
Incr Delay (d2), s/veh 0.5 0.5 2.0 0.1 0.9 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.6 2.6 0.6 1.4 0.6 0.3
LnGrp Delay(d),s/veh 9.0 9.0 19.4 3.6 17.0 16.5
LnGrp LOS A A B A B B
Approach Vol, veh/h 633 588 89
Approach Delay, s/veh 9.0 5.0 16.8
Approach LOS A A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s7.9 22.1 30.0 9.4
Change Period (Y+Rc), s 5.0 6.0 6.0 5.0
Max Green Setting (Gmax), s14.0 25.0 44.0 16.0
Max Q Clear Time (g_c+I1), s3.1 7.5 4.9 3.2
Green Ext Time (p_c), s 0.1 7.2 9.4 0.2

Intersection Summary
HCM 2010 Ctrl Delay 7.7
HCM 2010 LOS A



HCM Signalized Intersection Capacity Analysis Existing + Project
17: Southwood Dr & Leland Rd Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 459 96 124 508 68 88
Future Volume (vph) 459 96 124 508 68 88
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.4 4.4 4.4
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 0.92
Flt Protected 1.00 0.95 1.00 0.98
Satd. Flow (prot) 3233 1676 3353 1595
Flt Permitted 1.00 0.95 1.00 0.98
Satd. Flow (perm) 3233 1676 3353 1595
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 468 98 127 518 69 90
RTOR Reduction (vph) 15 0 0 0 45 0
Lane Group Flow (vph) 551 0 127 518 114 0
Confl. Peds. (#/hr) 15 15
Turn Type NA Prot NA Prot
Protected Phases 2 1 3 6 4
Permitted Phases
Actuated Green, G (s) 20.1 10.0 60.1 16.5
Effective Green, g (s) 21.1 10.6 60.7 17.1
Actuated g/C Ratio 0.24 0.12 0.70 0.20
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 2.0 3.0 3.0
Lane Grp Cap (vph) 787 205 2350 314
v/s Ratio Prot c0.17 c0.08 c0.15 c0.07
v/s Ratio Perm
v/c Ratio 0.70 0.62 0.22 0.36
Uniform Delay, d1 29.9 36.1 4.6 30.0
Progression Factor 1.00 1.04 0.21 1.00
Incremental Delay, d2 2.2 5.4 0.0 0.7
Delay (s) 32.1 43.0 1.0 30.8
Level of Service C D A C
Approach Delay (s) 32.1 9.3 30.8
Approach LOS C A C

Intersection Summary
HCM 2000 Control Delay 21.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 86.6 Sum of lost time (s) 17.2
Intersection Capacity Utilization 44.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing + Project
18: Leland Rd & Bailey Rd Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 229 445 79 94 233 260 205 539 221 521 443 250
Future Volume (vph) 229 445 79 94 233 260 205 539 221 521 443 250
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 3251 1676 3326 1444 1644 3128 3190 1731 1447
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1676 3251 1676 3326 1444 1644 3128 3190 1731 1447
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 244 473 84 100 248 277 218 573 235 554 471 266
RTOR Reduction (vph) 0 11 0 0 0 203 0 34 0 0 0 181
Lane Group Flow (vph) 244 546 0 100 248 74 218 774 0 554 471 85
Confl. Peds. (#/hr) 7 7 3 4 4 3
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Bus Blockages (#/hr) 0 4 0 0 4 4 0 0 0 0 0 0
Turn Type Prot NA Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 18.9 43.0 8.9 33.0 33.0 16.9 28.7 28.2 40.0 40.0
Effective Green, g (s) 20.0 44.5 10.0 34.5 34.5 18.0 30.2 29.3 41.5 41.5
Actuated g/C Ratio 0.15 0.34 0.08 0.27 0.27 0.14 0.23 0.23 0.32 0.32
Clearance Time (s) 5.1 5.5 5.1 5.5 5.5 5.1 5.5 5.1 5.5 5.5
Vehicle Extension (s) 3.0 2.2 3.0 2.2 2.2 3.0 2.2 3.0 2.2 2.2
Lane Grp Cap (vph) 257 1112 128 882 383 227 726 718 552 461
v/s Ratio Prot c0.15 c0.17 0.06 0.07 c0.13 c0.25 c0.17 0.27
v/s Ratio Perm 0.05 0.06
v/c Ratio 0.95 0.49 0.78 0.28 0.19 0.96 1.07 0.77 0.85 0.18
Uniform Delay, d1 54.5 33.8 58.9 37.9 37.0 55.6 49.9 47.2 41.4 32.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 41.9 0.2 25.9 0.8 1.1 48.4 52.5 5.1 11.9 0.1
Delay (s) 96.4 34.0 84.8 38.7 38.1 104.1 102.4 52.4 53.3 32.1
Level of Service F C F D D F F D D C
Approach Delay (s) 53.0 45.8 102.8 48.5
Approach LOS D D F D

Intersection Summary
HCM 2000 Control Delay 63.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing + Project
19: Bailey Rd & Maylard St Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 340 3 104 5 3 47 30 995 2 44 1105 287
Future Volume (vph) 340 3 104 5 3 47 30 995 2 44 1105 287
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 *0.85
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.86 1.00 1.00 1.00 0.97
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1593 1598 1474 1676 1515 1644 3287 1644 4237
Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1593 1598 1474 1676 1515 1644 3287 1644 4237
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 362 3 111 5 3 50 32 1059 2 47 1176 305
RTOR Reduction (vph) 0 0 90 0 47 0 0 0 0 0 28 0
Lane Group Flow (vph) 185 180 21 5 6 0 32 1061 0 47 1453 0
Confl. Peds. (#/hr) 6 6 11 11 11 11
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm Split NA Prot NA Prot NA
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 13.6 13.6 13.6 3.1 3.1 2.4 36.0 3.9 37.5
Effective Green, g (s) 14.7 14.7 14.7 4.2 4.2 3.5 37.1 5.0 38.6
Actuated g/C Ratio 0.19 0.19 0.19 0.05 0.05 0.05 0.48 0.06 0.50
Clearance Time (s) 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1
Vehicle Extension (s) 1.7 1.7 1.7 1.7 1.7 1.7 2.2 1.7 2.2
Lane Grp Cap (vph) 304 305 281 91 82 74 1583 106 2124
v/s Ratio Prot c0.12 0.11 0.00 c0.00 0.02 0.32 c0.03 c0.34
v/s Ratio Perm 0.01
v/c Ratio 0.61 0.59 0.08 0.05 0.07 0.43 0.67 0.44 0.68
Uniform Delay, d1 28.5 28.4 25.6 34.5 34.5 35.8 15.3 34.7 14.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 2.0 0.0 0.1 0.1 1.5 0.9 1.1 0.8
Delay (s) 30.9 30.4 25.6 34.6 34.7 37.3 16.2 35.7 15.4
Level of Service C C C C C D B D B
Approach Delay (s) 29.5 34.7 16.8 16.0
Approach LOS C C B B

Intersection Summary
HCM 2000 Control Delay 18.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 77.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing + Project
20: Bailey Rd & SR-4 EB Ramps Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 99 438 552 0 0 623 0 888 494 275 940 321
Future Volume (vph) 99 438 552 0 0 623 0 888 494 275 940 321
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.4 5.4 5.5 5.5 5.5 5.0 5.5 4.5
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frpb, ped/bikes 1.00 0.96 0.99 1.00 0.98 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.86 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3507 1525 1591 3471 1523 3367 3471 1470
Flt Permitted 0.99 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3507 1525 1591 3471 1523 3367 3471 1470
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 104 461 581 0 0 656 0 935 520 289 989 338
RTOR Reduction (vph) 0 0 10 0 0 224 0 0 76 0 0 0
Lane Group Flow (vph) 0 565 571 0 0 432 0 935 444 289 989 338
Confl. Peds. (#/hr) 38 38 68 4 4 68
Confl. Bikes (#/hr) 3 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Perm NA custom Perm NA Perm Prot NA Free
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 8 2 Free
Actuated Green, G (s) 38.7 55.8 38.7 62.8 62.8 14.5 59.2 130.0
Effective Green, g (s) 38.3 55.0 38.2 62.3 62.3 13.5 58.7 130.0
Actuated g/C Ratio 0.29 0.42 0.29 0.48 0.48 0.10 0.45 1.00
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0 2.0 4.0
Lane Grp Cap (vph) 1033 708 467 1663 729 349 1567 1470
v/s Ratio Prot c0.10 0.27 0.09 0.28
v/s Ratio Perm 0.16 0.27 c0.27 c0.29 c0.23
v/c Ratio 0.55 0.81 0.93 0.56 0.61 0.83 0.63 0.23
Uniform Delay, d1 38.6 32.8 44.5 24.1 24.9 57.1 27.3 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 6.3 23.9 1.4 3.8 14.2 1.9 0.4
Delay (s) 38.9 39.2 68.4 25.5 28.7 71.3 29.3 0.4
Level of Service D D E C C E C A
Approach Delay (s) 39.0 68.4 26.6 30.8
Approach LOS D E C C

Intersection Summary
HCM 2000 Control Delay 36.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.3
Intersection Capacity Utilization 103.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing + Project
21: Bailey Rd & SR-4 WB On-Ramp/Canal Rd Timing Plan: PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 183 147 65 293 945 685 88 601 126
Future Volume (veh/h) 0 0 0 183 147 65 293 945 685 88 601 126
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.94 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1800 1731 1731 1800 1731 1731 1800
Adj Flow Rate, veh/h 187 150 66 299 964 699 90 613 129
Adj No. of Lanes 0 2 0 2 3 0 1 2 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 0 2 0 4 4 4 4 4 4
Cap, veh/h 262 226 101 430 1672 732 114 1253 263
Arrive On Green 0.18 0.18 0.18 0.13 0.53 0.53 0.07 0.47 0.46
Sat Flow, veh/h 1490 1288 575 3198 3150 1379 1648 2692 565
Grp Volume(v), veh/h 212 0 191 299 964 699 90 374 368
Grp Sat Flow(s),veh/h/ln 1690 0 1662 1599 1575 1379 1648 1644 1613
Q Serve(g_s), s 6.7 0.0 6.1 5.1 11.8 27.5 3.1 9.0 9.0
Cycle Q Clear(g_c), s 6.7 0.0 6.1 5.1 11.8 27.5 3.1 9.0 9.0
Prop In Lane 0.88 0.35 1.00 1.00 1.00 0.35
Lane Grp Cap(c), veh/h 297 0 292 430 1672 732 114 765 751
V/C Ratio(X) 0.71 0.00 0.65 0.69 0.58 0.96 0.79 0.49 0.49
Avail Cap(c_a), veh/h 978 0 962 1122 1672 732 578 871 855
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 22.2 0.0 21.9 23.6 9.0 12.8 26.1 10.5 10.6
Incr Delay (d2), s/veh 2.4 0.0 1.8 0.8 0.6 23.0 4.5 0.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.3 0.0 2.9 2.3 5.2 15.0 1.5 4.2 4.1
LnGrp Delay(d),s/veh 24.5 0.0 23.7 24.3 9.7 35.8 30.7 11.2 11.3
LnGrp LOS C C C A D C B B
Approach Vol, veh/h 403 1962 832
Approach Delay, s/veh 24.2 21.2 13.4
Approach LOS C C B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s7.9 35.1 11.7 31.3 14.0
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0
Max Green Setting (Gmax), s20.0 30.0 20.0 30.0 33.0
Max Q Clear Time (g_c+I1), s5.1 29.5 7.1 11.0 8.7
Green Ext Time (p_c), s 0.1 0.5 0.7 15.3 1.2

Intersection Summary
HCM 2010 Ctrl Delay 19.5
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing + Project
22: Bailey Rd & Canal Rd Timing Plan: PM Peak
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 22 166 280 749 534 27
Future Volume (veh/h) 22 166 280 749 534 27
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 23 171 289 772 551 28
Adj No. of Lanes 1 1 1 2 2 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 244 218 349 2210 1195 61
Arrive On Green 0.15 0.15 0.21 0.66 0.37 0.37
Sat Flow, veh/h 1681 1500 1681 3441 3326 164
Grp Volume(v), veh/h 23 171 289 772 285 294
Grp Sat Flow(s),veh/h/ln1681 1500 1681 1676 1676 1726
Q Serve(g_s), s 0.6 5.3 8.0 5.0 6.3 6.3
Cycle Q Clear(g_c), s 0.6 5.3 8.0 5.0 6.3 6.3
Prop In Lane 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 244 218 349 2210 619 637
V/C Ratio(X) 0.09 0.78 0.83 0.35 0.46 0.46
Avail Cap(c_a), veh/h 865 772 692 2210 1035 1066
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh18.0 20.0 18.4 3.7 11.7 11.7
Incr Delay (d2), s/veh 0.1 2.3 1.9 0.1 0.8 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 4.4 3.9 2.3 3.0 3.1
LnGrp Delay(d),s/veh 18.0 22.4 20.3 3.8 12.4 12.4
LnGrp LOS B C C A B B
Approach Vol, veh/h 194 1061 579
Approach Delay, s/veh 21.9 8.3 12.4
Approach LOS C A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 37.5 11.1 14.1 23.4
Change Period (Y+Rc), s 5.5 4.0 4.0 5.5
Max Green Setting (Gmax), s 30.0 25.0 20.0 30.0
Max Q Clear Time (g_c+I1), s 7.0 7.3 10.0 8.3
Green Ext Time (p_c), s 12.8 0.3 0.3 9.6

Intersection Summary
HCM 2010 Ctrl Delay 11.0
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing + Project
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Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 1115 23 1 540 2 18 0 3 5 0 7
Future Volume (veh/h) 7 1115 23 1 540 2 18 0 3 5 0 7
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1765 1800 1765 1800
Adj Flow Rate, veh/h 8 1212 25 1 587 2 20 0 3 5 0 8
Adj No. of Lanes 1 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 17 1396 29 2 1395 5 107 0 39 53 1 14
Arrive On Green 0.01 0.42 0.41 0.00 0.81 0.80 0.03 0.00 0.03 0.03 0.00 0.03
Sat Flow, veh/h 1681 3358 69 1681 3427 12 1592 0 1490 304 41 553
Grp Volume(v), veh/h 8 605 632 1 287 302 20 0 3 13 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1751 1681 1676 1763 1592 0 1490 899 0 0
Q Serve(g_s), s 0.5 36.3 36.3 0.1 5.3 5.3 0.0 0.0 0.2 0.8 0.0 0.0
Cycle Q Clear(g_c), s 0.5 36.3 36.3 0.1 5.3 5.3 1.3 0.0 0.2 2.1 0.0 0.0
Prop In Lane 1.00 0.04 1.00 0.01 1.00 1.00 0.38 0.62
Lane Grp Cap(c), veh/h 17 697 728 2 683 718 107 0 39 69 0 0
V/C Ratio(X) 0.48 0.87 0.87 0.43 0.42 0.42 0.19 0.00 0.08 0.19 0.00 0.00
Avail Cap(c_a), veh/h 168 945 987 168 945 993 387 0 339 361 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.73 0.73 0.73 0.99 0.99 0.99 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh54.2 29.4 29.4 54.8 6.6 6.6 52.8 0.0 52.3 53.5 0.0 0.0
Incr Delay (d2), s/veh 5.8 4.6 4.4 41.1 1.9 1.8 0.3 0.0 0.3 0.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 17.7 18.5 0.1 2.7 2.9 0.6 0.0 0.1 0.4 0.0 0.0
LnGrp Delay(d),s/veh 60.0 34.0 33.8 95.9 8.4 8.3 53.1 0.0 52.6 54.0 0.0 0.0
LnGrp LOS E C C F A A D D D
Approach Vol, veh/h 1245 590 23 13
Approach Delay, s/veh 34.1 8.5 53.1 54.0
Approach LOS C A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.2 49.7 6.9 5.1 48.8 6.9
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 61.0 25.0 11.0 61.0 25.0
Max Q Clear Time (g_c+I1), s2.1 38.3 4.1 2.5 7.3 3.3
Green Ext Time (p_c), s 0.0 6.4 0.0 0.0 7.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 26.4
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Existing + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 17 934 87 17 458 8 46 0 18 11 0 14
Future Volume (veh/h) 17 934 87 17 458 8 46 0 18 11 0 14
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 18 983 92 18 482 8 48 0 19 12 0 15
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 45 1186 111 45 1291 21 117 1 25 76 13 52
Arrive On Green 0.03 0.38 0.37 0.04 0.51 0.50 0.06 0.00 0.06 0.06 0.00 0.06
Sat Flow, veh/h 1681 3099 290 1681 3375 56 1045 25 424 490 227 897
Grp Volume(v), veh/h 18 532 543 18 239 251 67 0 0 27 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1713 1681 1676 1755 1494 0 0 1615 0 0
Q Serve(g_s), s 1.2 31.5 31.6 1.2 9.5 9.5 3.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 1.2 31.5 31.6 1.2 9.5 9.5 4.8 0.0 0.0 1.8 0.0 0.0
Prop In Lane 1.00 0.17 1.00 0.03 0.72 0.28 0.44 0.56
Lane Grp Cap(c), veh/h 45 641 655 45 641 671 143 0 0 141 0 0
V/C Ratio(X) 0.40 0.83 0.83 0.40 0.37 0.37 0.47 0.00 0.00 0.19 0.00 0.00
Avail Cap(c_a), veh/h 168 975 996 168 975 1021 357 0 0 359 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.91 0.91 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh52.6 30.7 30.8 52.2 19.0 19.0 51.0 0.0 0.0 49.6 0.0 0.0
Incr Delay (d2), s/veh 5.1 3.4 3.3 5.5 1.6 1.6 2.4 0.0 0.0 0.7 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 15.2 15.6 0.6 4.7 4.9 2.1 0.0 0.0 0.8 0.0 0.0
LnGrp Delay(d),s/veh 57.7 34.1 34.1 57.7 20.7 20.6 53.3 0.0 0.0 50.3 0.0 0.0
LnGrp LOS E C C E C C D D
Approach Vol, veh/h 1093 508 67 27
Approach Delay, s/veh 34.5 21.9 53.3 50.3
Approach LOS C C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s7.0 46.1 10.4 7.0 46.1 10.4
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 63.0 23.0 11.0 63.0 23.0
Max Q Clear Time (g_c+I1), s3.2 33.6 3.8 3.2 11.5 6.8
Green Ext Time (p_c), s 0.0 7.5 0.3 0.0 8.0 0.3

Intersection Summary
HCM 2010 Ctrl Delay 31.7
HCM 2010 LOS C



HCM Signalized Intersection Capacity Analysis Existing + Project
25: Montevideo Dr & Leland Rd Timing Plan: PM Peak
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 917 29 18 487 16 14
Future Volume (vph) 917 29 18 487 16 14
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.94
Flt Protected 1.00 0.95 1.00 0.97
Satd. Flow (prot) 3334 1676 3353 1598
Flt Permitted 1.00 0.95 1.00 0.97
Satd. Flow (perm) 3334 1676 3353 1598
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 976 31 19 518 17 15
RTOR Reduction (vph) 1 0 0 0 14 0
Lane Group Flow (vph) 1006 0 19 518 18 0
Confl. Peds. (#/hr) 4 4 3
Confl. Bikes (#/hr) 1
Turn Type NA Prot NA Prot
Protected Phases 2 1 6 8
Permitted Phases
Actuated Green, G (s) 83.4 3.2 91.6 7.4
Effective Green, g (s) 85.4 4.2 93.6 8.4
Actuated g/C Ratio 0.78 0.04 0.85 0.08
Clearance Time (s) 6.0 5.0 6.0 5.0
Vehicle Extension (s) 4.3 3.0 4.3 3.0
Lane Grp Cap (vph) 2588 63 2853 122
v/s Ratio Prot c0.30 c0.01 0.15 c0.01
v/s Ratio Perm
v/c Ratio 0.39 0.30 0.18 0.15
Uniform Delay, d1 3.9 51.5 1.4 47.5
Progression Factor 1.40 0.83 3.14 1.00
Incremental Delay, d2 0.1 2.6 0.1 0.6
Delay (s) 5.6 45.4 4.7 48.0
Level of Service A D A D
Approach Delay (s) 5.6 6.1 48.0
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 6.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 41.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 138 783 10 6 443 106 13 4 12 69 3 70
Future Volume (veh/h) 138 783 10 6 443 106 13 4 12 69 3 70
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00 0.98 0.97 0.98 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 148 842 11 6 476 114 14 4 13 74 3 75
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 168 1044 14 13 579 138 185 167 138 204 183 138
Arrive On Green 0.10 0.31 0.30 0.02 0.43 0.41 0.09 0.09 0.09 0.10 0.10 0.09
Sat Flow, veh/h 1681 3388 44 1681 2686 639 1286 1765 1462 1359 1765 1462
Grp Volume(v), veh/h 148 417 436 6 296 294 14 4 13 74 3 75
Grp Sat Flow(s),veh/h/ln1681 1676 1755 1681 1676 1648 1286 1765 1462 1359 1765 1462
Q Serve(g_s), s 9.6 25.2 25.2 0.4 17.1 17.4 1.1 0.2 0.9 5.7 0.2 5.4
Cycle Q Clear(g_c), s 9.6 25.2 25.2 0.4 17.1 17.4 1.3 0.2 0.9 5.9 0.2 5.4
Prop In Lane 1.00 0.03 1.00 0.39 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 168 516 541 13 362 356 185 167 138 204 183 138
V/C Ratio(X) 0.88 0.81 0.81 0.47 0.82 0.83 0.08 0.02 0.09 0.36 0.02 0.54
Avail Cap(c_a), veh/h 168 914 957 168 914 899 379 433 359 409 449 359
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.94 0.94 0.94 0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh48.9 35.0 35.1 53.9 29.4 29.8 45.7 45.2 45.5 46.9 44.3 47.5
Incr Delay (d2), s/veh 35.1 1.1 1.0 9.5 18.2 19.2 0.2 0.1 0.3 1.1 0.0 3.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.1 11.8 12.4 0.2 9.5 9.8 0.4 0.1 0.4 2.2 0.1 2.3
LnGrp Delay(d),s/veh 83.9 36.1 36.1 63.4 47.5 49.0 45.9 45.2 45.8 48.0 44.3 50.8
LnGrp LOS F D D E D D D D D D D D
Approach Vol, veh/h 1001 596 31 152
Approach Delay, s/veh 43.2 48.4 45.8 49.3
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.8 37.9 14.4 15.0 27.7 14.4
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 59.0 27.0 11.0 59.0 27.0
Max Q Clear Time (g_c+I1), s2.4 27.2 7.9 11.6 19.4 3.3
Green Ext Time (p_c), s 0.0 3.2 0.6 0.0 3.3 0.7

Intersection Summary
HCM 2010 Ctrl Delay 45.5
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Existing + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 768 75 7 505 10 41 1 3 11 0 14
Future Volume (veh/h) 10 768 75 7 505 10 41 1 3 11 0 14
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 11 817 80 7 537 11 44 1 3 12 0 15
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 22 980 96 15 1052 22 123 1 4 72 7 39
Arrive On Green 0.01 0.32 0.31 0.02 0.63 0.61 0.04 0.04 0.04 0.04 0.00 0.04
Sat Flow, veh/h 1681 3085 302 1681 3358 69 1368 31 93 561 155 894
Grp Volume(v), veh/h 11 444 453 7 268 280 48 0 0 27 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1711 1681 1676 1751 1492 0 0 1610 0 0
Q Serve(g_s), s 0.7 27.0 27.1 0.5 9.6 9.7 1.6 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.7 27.0 27.1 0.5 9.6 9.7 3.4 0.0 0.0 1.8 0.0 0.0
Prop In Lane 1.00 0.18 1.00 0.04 0.92 0.06 0.44 0.56
Lane Grp Cap(c), veh/h 22 532 543 15 525 549 128 0 0 118 0 0
V/C Ratio(X) 0.50 0.83 0.83 0.48 0.51 0.51 0.37 0.00 0.00 0.23 0.00 0.00
Avail Cap(c_a), veh/h 168 945 964 168 945 987 383 0 0 382 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.96 0.96 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh53.9 34.8 34.9 53.8 15.9 15.9 51.8 0.0 0.0 51.1 0.0 0.0
Incr Delay (d2), s/veh 6.3 2.5 2.5 8.5 3.5 3.3 0.7 0.0 0.0 0.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 12.8 13.1 0.2 4.8 5.0 1.5 0.0 0.0 0.8 0.0 0.0
LnGrp Delay(d),s/veh 60.2 37.4 37.4 62.2 19.4 19.3 52.5 0.0 0.0 51.5 0.0 0.0
LnGrp LOS E D D E B B D D
Approach Vol, veh/h 908 555 48 27
Approach Delay, s/veh 37.6 19.8 52.5 51.5
Approach LOS D B D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.0 38.9 8.8 5.4 38.5 8.8
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 61.0 25.0 11.0 61.0 25.0
Max Q Clear Time (g_c+I1), s2.5 29.1 3.8 2.7 11.7 5.4
Green Ext Time (p_c), s 0.0 4.9 0.1 0.0 5.0 0.1

Intersection Summary
HCM 2010 Ctrl Delay 31.9
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 54 726 40 2 539 23 12 5 11 22 2 27
Future Volume (veh/h) 54 726 40 2 539 23 12 5 11 22 2 27
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 0.99 0.98 0.99 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1800 1800 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 55 733 40 2 544 23 12 5 11 22 2 27
Adj No. of Lanes 0 2 0 0 2 0 0 1 0 0 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 86 911 51 34 1056 44 79 35 43 83 13 56
Arrive On Green 0.33 0.33 0.31 0.66 0.66 0.62 0.07 0.07 0.06 0.07 0.07 0.06
Sat Flow, veh/h 148 2765 154 3 3205 135 458 485 611 506 189 782
Grp Volume(v), veh/h 418 0 410 299 0 270 28 0 0 51 0 0
Grp Sat Flow(s),veh/h/ln1493 0 1575 1761 0 1582 1554 0 0 1477 0 0
Q Serve(g_s), s 19.2 0.0 26.0 0.0 0.0 9.8 0.0 0.0 0.0 1.8 0.0 0.0
Cycle Q Clear(g_c), s 29.0 0.0 26.0 9.6 0.0 9.8 1.8 0.0 0.0 3.5 0.0 0.0
Prop In Lane 0.13 0.10 0.01 0.09 0.43 0.39 0.43 0.53
Lane Grp Cap(c), veh/h 529 0 519 613 0 521 157 0 0 152 0 0
V/C Ratio(X) 0.79 0.00 0.79 0.49 0.00 0.52 0.18 0.00 0.00 0.34 0.00 0.00
Avail Cap(c_a), veh/h 736 0 730 847 0 733 731 0 0 715 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.00 0.96 0.96 0.00 0.96 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh34.5 0.0 33.5 14.2 0.0 14.4 48.5 0.0 0.0 49.3 0.0 0.0
Incr Delay (d2), s/veh 2.4 0.0 2.4 2.7 0.0 3.5 0.5 0.0 0.0 1.3 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln12.2 0.0 11.6 4.9 0.0 4.7 0.8 0.0 0.0 1.5 0.0 0.0
LnGrp Delay(d),s/veh 36.9 0.0 35.9 16.9 0.0 17.9 49.0 0.0 0.0 50.6 0.0 0.0
LnGrp LOS D D B B D D
Approach Vol, veh/h 828 569 28 51
Approach Delay, s/veh 36.4 17.4 49.0 50.6
Approach LOS D B D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 40.2 11.8 40.2 11.8
Change Period (Y+Rc), s 6.0 5.0 6.0 5.0
Max Green Setting (Gmax), s 49.0 50.0 49.0 50.0
Max Q Clear Time (g_c+I1), s 31.0 5.5 11.8 3.8
Green Ext Time (p_c), s 3.3 0.3 3.5 0.3

Intersection Summary
HCM 2010 Ctrl Delay 29.8
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 16 676 109 104 518 78 92 19 71 66 14 19
Future Volume (veh/h) 16 676 109 104 518 78 92 19 71 66 14 19
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 16 697 112 107 534 80 95 20 73 68 14 20
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 30 922 148 131 1109 166 118 136 107 86 37 53
Arrive On Green 0.02 0.32 0.31 0.08 0.38 0.37 0.07 0.08 0.07 0.05 0.06 0.05
Sat Flow, veh/h 1681 2891 464 1681 2925 437 1681 1765 1475 1681 641 915
Grp Volume(v), veh/h 16 404 405 107 305 309 95 20 73 68 0 34
Grp Sat Flow(s),veh/h/ln1681 1676 1679 1681 1676 1685 1681 1765 1475 1681 0 1556
Q Serve(g_s), s 1.0 23.8 23.9 6.9 15.2 15.4 6.1 1.2 5.3 4.4 0.0 2.3
Cycle Q Clear(g_c), s 1.0 23.8 23.9 6.9 15.2 15.4 6.1 1.2 5.3 4.4 0.0 2.3
Prop In Lane 1.00 0.28 1.00 0.26 1.00 1.00 1.00 0.59
Lane Grp Cap(c), veh/h 30 534 535 131 636 639 118 136 107 86 0 90
V/C Ratio(X) 0.54 0.76 0.76 0.81 0.48 0.48 0.81 0.15 0.68 0.79 0.00 0.38
Avail Cap(c_a), veh/h 199 655 656 199 655 659 199 401 329 199 0 354
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.95 0.95 0.95 0.78 0.78 0.78 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh53.6 33.6 33.8 49.9 25.9 26.1 50.4 47.4 49.8 51.6 0.0 50.1
Incr Delay (d2), s/veh 5.3 4.5 4.5 6.6 2.0 2.0 4.8 0.2 2.9 6.0 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 11.7 11.7 3.5 7.4 7.5 3.0 0.6 2.3 2.2 0.0 1.0
LnGrp Delay(d),s/veh 58.9 38.1 38.3 56.5 27.9 28.1 55.2 47.6 52.7 57.6 0.0 51.0
LnGrp LOS E D D E C C E D D E D
Approach Vol, veh/h 825 721 188 102
Approach Delay, s/veh 38.6 32.2 53.4 55.4
Approach LOS D C D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.6 39.1 9.6 12.5 5.9 45.7 11.7 10.4
Change Period (Y+Rc), s 4.0 5.0 4.0 4.5 4.0 5.0 4.0 4.5
Max Green Setting (Gmax), s13.0 42.0 13.0 24.5 13.0 42.0 13.0 24.5
Max Q Clear Time (g_c+I1), s8.9 25.9 6.4 7.3 3.0 17.4 8.1 4.3
Green Ext Time (p_c), s 0.0 8.2 0.0 0.2 0.0 10.2 0.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 38.5
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 223 479 148 98 364 188 145 804 118 189 717 276
Future Volume (veh/h) 223 479 148 98 364 188 145 804 118 189 717 276
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1731 1731 1800 1731 1731 1731 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 232 499 154 102 379 196 151 838 123 197 747 288
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 241 644 197 135 645 284 178 1318 578 216 1394 610
Arrive On Green 0.15 0.26 0.25 0.08 0.20 0.20 0.11 0.40 0.40 0.13 0.42 0.42
Sat Flow, veh/h 1648 2472 758 1648 3288 1449 1648 3288 1441 1648 3288 1439
Grp Volume(v), veh/h 232 331 322 102 379 196 151 838 123 197 747 288
Grp Sat Flow(s),veh/h/ln1648 1644 1586 1648 1644 1449 1648 1644 1441 1648 1644 1439
Q Serve(g_s), s 18.2 24.2 24.5 7.9 13.6 16.4 11.7 26.6 7.3 15.3 22.0 18.7
Cycle Q Clear(g_c), s 18.2 24.2 24.5 7.9 13.6 16.4 11.7 26.6 7.3 15.3 22.0 18.7
Prop In Lane 1.00 0.48 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 241 428 413 135 645 284 178 1318 578 216 1394 610
V/C Ratio(X) 0.96 0.77 0.78 0.76 0.59 0.69 0.85 0.64 0.21 0.91 0.54 0.47
Avail Cap(c_a), veh/h 241 539 520 139 883 389 178 1318 578 216 1394 610
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.92 0.92 0.92 0.34 0.34 0.34 0.92 0.92 0.92 0.66 0.66 0.66
Uniform Delay (d), s/veh55.2 44.5 44.9 58.4 47.5 48.6 57.0 31.3 25.5 55.8 27.9 27.0
Incr Delay (d2), s/veh 45.2 4.9 5.4 7.5 0.3 1.0 28.6 0.9 0.2 28.9 1.0 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.3 11.6 11.4 3.9 6.2 6.6 6.7 12.3 2.9 8.7 10.1 7.7
LnGrp Delay(d),s/veh 100.3 49.5 50.3 66.0 47.8 49.6 85.5 32.2 25.7 84.6 28.9 28.7
LnGrp LOS F D D E D D F C C F C C
Approach Vol, veh/h 885 677 1112 1232
Approach Delay, s/veh 63.1 51.1 38.8 37.7
Approach LOS E D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.0 59.1 14.6 38.2 21.0 56.1 23.0 29.9
Change Period (Y+Rc), s 5.0 5.0 5.0 5.4 5.0 5.0 5.0 * 5.4
Max Green Setting (Gmax), s13.0 45.0 10.0 41.6 16.0 42.0 18.0 * 34
Max Q Clear Time (g_c+I1), s13.7 24.0 9.9 26.5 17.3 28.6 20.2 18.4
Green Ext Time (p_c), s 0.0 10.5 0.0 4.9 0.0 8.0 0.0 5.0

Intersection Summary
HCM 2010 Ctrl Delay 46.1
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM Signalized Intersection Capacity Analysis Existing + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 532 2 500 0 0 0 0 862 432 298 731 0
Future Volume (vph) 532 2 500 0 0 0 0 862 432 298 731 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.4 4.4 4.4 5.0 4.4
Lane Util. Factor 0.95 0.91 0.95 0.91 1.00 0.95
Frpb, ped/bikes 1.00 0.99 0.99 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.94 0.85 0.95 1.00 1.00
Flt Protected 0.95 0.97 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1537 1485 4696 1736 3471
Flt Permitted 0.95 0.97 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1537 1485 4696 1736 3471
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 560 2 526 0 0 0 0 907 455 314 769 0
RTOR Reduction (vph) 0 29 71 0 0 0 0 54 0 0 0 0
Lane Group Flow (vph) 353 327 308 0 0 0 0 1308 0 314 769 0
Confl. Peds. (#/hr) 1 1 30 1 1 30
Confl. Bikes (#/hr) 4 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm NA Prot NA
Protected Phases 4 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 32.6 32.6 32.6 61.4 13.0 78.4
Effective Green, g (s) 32.7 32.7 32.7 61.5 12.0 78.5
Actuated g/C Ratio 0.27 0.27 0.27 0.51 0.10 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.0 4.5
Vehicle Extension (s) 2.0 2.0 2.0 4.0 2.0 4.0
Lane Grp Cap (vph) 458 418 404 2406 173 2270
v/s Ratio Prot 0.21 c0.21 c0.28 c0.18 0.22
v/s Ratio Perm 0.21
v/c Ratio 0.77 0.78 0.76 0.54 1.82 0.34
Uniform Delay, d1 40.2 40.4 40.1 19.8 54.0 9.2
Progression Factor 1.00 1.00 1.00 1.00 1.10 0.37
Incremental Delay, d2 7.2 8.5 7.5 0.9 385.3 0.3
Delay (s) 47.4 48.9 47.6 20.7 444.5 3.7
Level of Service D D D C F A
Approach Delay (s) 48.0 0.0 20.7 131.5
Approach LOS D A C F

Intersection Summary
HCM 2000 Control Delay 63.0 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.8
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 207 212 286 406 852 136 84 822 349
Future Volume (vph) 0 0 0 207 212 286 406 852 136 84 822 349
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.9 4.0 4.4 4.5 4.4 4.0
Lane Util. Factor 0.95 0.97 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.94 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3213 3367 3388 1736 3471 1527
Flt Permitted 0.99 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3213 3367 3388 1736 3471 1527
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 0 0 220 226 304 432 906 145 89 874 371
RTOR Reduction (vph) 0 0 0 0 102 0 0 9 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 648 0 432 1042 0 89 874 371
Confl. Peds. (#/hr) 13 1 1 13
Confl. Bikes (#/hr) 2 3
Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Prot NA Prot NA Free
Protected Phases 8 8 5 2 1 6
Permitted Phases Free
Actuated Green, G (s) 27.1 18.9 69.7 10.7 61.5 120.0
Effective Green, g (s) 27.2 18.9 69.8 10.2 61.6 120.0
Actuated g/C Ratio 0.23 0.16 0.58 0.08 0.51 1.00
Clearance Time (s) 4.0 4.0 4.5 4.0 4.5
Vehicle Extension (s) 2.5 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 728 530 1970 147 1781 1527
v/s Ratio Prot c0.20 c0.13 c0.31 c0.05 0.25
v/s Ratio Perm 0.24
v/c Ratio 0.89 0.82 0.53 0.61 0.49 0.24
Uniform Delay, d1 45.0 48.9 15.2 53.0 19.0 0.0
Progression Factor 1.00 1.07 1.04 1.00 1.00 1.00
Incremental Delay, d2 12.8 7.8 0.9 4.8 1.0 0.4
Delay (s) 57.7 60.0 16.7 57.7 20.0 0.4
Level of Service E E B E B A
Approach Delay (s) 0.0 57.7 29.3 17.0
Approach LOS A E C B

Intersection Summary
HCM 2000 Control Delay 30.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.8
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing + Project
33: Farm Bureau Rd/Olivera Rd & Willow Pass Rd Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 33

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 1308 55 87 292 64 60 192 143 314 321 21
Future Volume (veh/h) 9 1308 55 87 292 64 60 192 143 314 321 21
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 9 1348 57 90 301 66 62 198 147 324 331 0
Adj No. of Lanes 1 2 0 1 2 1 1 1 1 1 1 1
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 22 1397 59 112 1611 701 79 256 215 348 538 458
Arrive On Green 0.01 0.43 0.43 0.07 0.48 0.48 0.05 0.14 0.14 0.21 0.31 0.00
Sat Flow, veh/h 1681 3274 138 1681 3353 1459 1681 1765 1488 1681 1765 1500
Grp Volume(v), veh/h 9 689 716 90 301 66 62 198 147 324 331 0
Grp Sat Flow(s),veh/h/ln1681 1676 1736 1681 1676 1459 1681 1765 1488 1681 1765 1500
Q Serve(g_s), s 0.6 46.6 46.8 6.1 6.0 2.9 4.2 12.6 10.9 22.0 18.7 0.0
Cycle Q Clear(g_c), s 0.6 46.6 46.8 6.1 6.0 2.9 4.2 12.6 10.9 22.0 18.7 0.0
Prop In Lane 1.00 0.08 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 22 715 741 112 1611 701 79 256 215 348 538 458
V/C Ratio(X) 0.41 0.96 0.97 0.80 0.19 0.09 0.79 0.77 0.68 0.93 0.61 0.00
Avail Cap(c_a), veh/h 289 720 746 289 1611 701 289 607 511 361 607 516
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh57.0 32.5 32.6 53.5 17.3 16.5 54.9 47.9 47.2 45.3 34.6 0.0
Incr Delay (d2), s/veh 4.5 24.7 24.9 5.0 0.1 0.1 6.4 1.9 1.4 29.2 0.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 26.4 27.4 3.0 2.8 1.2 2.1 6.3 4.6 13.1 9.2 0.0
LnGrp Delay(d),s/veh 61.5 57.2 57.4 58.5 17.3 16.5 61.3 49.8 48.6 74.5 35.5 0.0
LnGrp LOS E E E E B B E D D E D
Approach Vol, veh/h 1414 457 407 655
Approach Delay, s/veh 57.3 25.3 51.2 54.8
Approach LOS E C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.8 54.7 9.4 40.5 5.5 60.9 28.1 21.9
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s20.0 50.0 20.0 40.0 20.0 50.0 25.0 40.0
Max Q Clear Time (g_c+I1), s8.1 48.8 6.2 20.7 2.6 8.0 24.0 14.6
Green Ext Time (p_c), s 0.1 0.8 0.0 2.2 0.0 17.5 0.1 2.3

Intersection Summary
HCM 2010 Ctrl Delay 50.9
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 77 1019 74 44 501 98 33 162 69 235 188 27
Future Volume (veh/h) 77 1019 74 44 501 98 33 162 69 235 188 27
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 89 1171 85 51 576 113 38 186 79 270 216 0
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 2 1 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 112 1615 117 81 1376 269 69 244 207 338 354 301
Arrive On Green 0.07 0.51 0.51 0.05 0.49 0.49 0.04 0.14 0.14 0.10 0.20 0.00
Sat Flow, veh/h 1681 3165 229 1681 2797 547 1681 1765 1500 3261 1765 1500
Grp Volume(v), veh/h 89 620 636 51 345 344 38 186 79 270 216 0
Grp Sat Flow(s),veh/h/ln1681 1676 1718 1681 1676 1667 1681 1765 1500 1630 1765 1500
Q Serve(g_s), s 4.7 25.8 25.9 2.7 11.8 11.9 2.0 9.1 4.3 7.3 10.0 0.0
Cycle Q Clear(g_c), s 4.7 25.8 25.9 2.7 11.8 11.9 2.0 9.1 4.3 7.3 10.0 0.0
Prop In Lane 1.00 0.13 1.00 0.33 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 112 856 877 81 825 820 69 244 207 338 354 301
V/C Ratio(X) 0.80 0.72 0.73 0.63 0.42 0.42 0.55 0.76 0.38 0.80 0.61 0.00
Avail Cap(c_a), veh/h 149 856 877 149 825 820 187 431 367 362 431 367
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh41.4 17.1 17.1 42.1 14.6 14.6 42.4 37.4 35.3 39.4 32.8 0.0
Incr Delay (d2), s/veh 14.0 5.3 5.2 3.0 0.5 0.5 2.6 1.9 0.4 10.2 0.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.6 13.1 13.5 1.3 5.6 5.6 1.0 4.6 1.8 3.7 4.9 0.0
LnGrp Delay(d),s/veh 55.4 22.4 22.4 45.1 15.1 15.1 44.9 39.2 35.7 49.6 33.4 0.0
LnGrp LOS E C C D B B D D D D C
Approach Vol, veh/h 1345 740 303 486
Approach Delay, s/veh 24.6 17.2 39.0 42.4
Approach LOS C B D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.3 50.9 7.7 23.1 10.0 49.3 13.3 17.4
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s8.0 32.0 10.0 22.0 8.0 32.0 10.0 22.0
Max Q Clear Time (g_c+I1), s4.7 27.9 4.0 12.0 6.7 13.9 9.3 11.1
Green Ext Time (p_c), s 0.0 3.7 0.0 1.2 0.0 14.4 0.0 1.3

Intersection Summary
HCM 2010 Ctrl Delay 27.2
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 387 867 67 27 400 114 54 412 42 83 190 133
Future Volume (vph) 387 867 67 27 400 114 54 412 42 83 190 133
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97 0.99 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99 1.00
Satd. Flow (prot) 1676 3311 1676 3241 1736 1738 1472
Flt Permitted 0.95 1.00 0.95 1.00 0.99 0.99 1.00
Satd. Flow (perm) 1676 3311 1676 3241 1736 1738 1472
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 407 913 71 28 421 120 57 434 44 87 200 140
RTOR Reduction (vph) 0 2 0 0 14 0 0 1 0 0 0 117
Lane Group Flow (vph) 407 982 0 28 527 0 0 534 0 0 287 23
Confl. Peds. (#/hr) 1 1 3 3
Confl. Bikes (#/hr) 1
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 3
Actuated Green, G (s) 45.1 75.8 6.5 37.2 50.1 30.0 30.0
Effective Green, g (s) 45.1 75.8 6.5 37.2 50.1 30.0 30.0
Actuated g/C Ratio 0.25 0.42 0.04 0.20 0.27 0.16 0.16
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 414 1375 59 660 476 285 242
v/s Ratio Prot c0.24 0.30 0.02 c0.16 c0.31 c0.17
v/s Ratio Perm 0.02
v/c Ratio 0.98 0.71 0.47 0.80 1.12 1.01 0.10
Uniform Delay, d1 68.3 44.3 86.3 69.0 66.2 76.2 64.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 39.4 1.9 2.2 7.1 78.7 55.1 0.1
Delay (s) 107.7 46.2 88.5 76.1 144.8 131.3 64.7
Level of Service F D F E F F E
Approach Delay (s) 64.2 76.7 144.8 109.5
Approach LOS E E F F

Intersection Summary
HCM 2000 Control Delay 88.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 182.4 Sum of lost time (s) 20.0
Intersection Capacity Utilization 99.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Intersection
Int Delay, s/veh 2.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 23 81 829 74 31 352
Future Vol, veh/h 23 81 829 74 31 352
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 25 87 891 80 33 378

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1376 931 0 0 971 0
          Stage 1 931 - - - - -
          Stage 2 445 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 160 324 - - 710 -
          Stage 1 384 - - - - -
          Stage 2 646 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 151 324 - - 710 -
Mov Cap-2 Maneuver 151 - - - - -
          Stage 1 384 - - - - -
          Stage 2 608 - - - - -

Approach WB NB SB
HCM Control Delay, s 29.1 0 0.8
HCM LOS D

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 259 710 -
HCM Lane V/C Ratio - - 0.432 0.047 -
HCM Control Delay (s) - - 29.1 10.3 0
HCM Lane LOS - - D B A
HCM 95th %tile Q(veh) - - 2.1 0.1 -
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1751 152 102 725 135 147
Future Volume (veh/h) 1751 152 102 725 135 147
Number 2 12 1 6 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 1843 160 107 763 142 155
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1955 867 303 2692 199 178
Arrive On Green 0.58 0.58 0.18 0.80 0.12 0.12
Sat Flow, veh/h 3441 1487 1681 3441 1681 1500
Grp Volume(v), veh/h 1843 160 107 763 142 155
Grp Sat Flow(s),veh/h/ln 1676 1487 1681 1676 1681 1500
Q Serve(g_s), s 71.2 7.0 7.8 8.1 11.4 14.2
Cycle Q Clear(g_c), s 71.2 7.0 7.8 8.1 11.4 14.2
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1955 867 303 2692 199 178
V/C Ratio(X) 0.94 0.18 0.35 0.28 0.71 0.87
Avail Cap(c_a), veh/h 1976 876 303 2692 330 295
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 27.0 13.6 50.2 3.5 59.4 60.7
Incr Delay (d2), s/veh 10.7 0.5 0.3 0.1 1.8 7.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 35.7 3.0 3.6 3.7 5.4 6.3
LnGrp Delay(d),s/veh 37.7 14.1 50.5 3.6 61.2 68.5
LnGrp LOS D B D A E E
Approach Vol, veh/h 2003 870 297
Approach Delay, s/veh 35.8 9.4 65.0
Approach LOS D A E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 30.8 87.1 22.1 117.9
Change Period (Y+Rc), s 5.5 * 5.5 5.5 5.5
Max Green Setting (Gmax), s 15.0 * 83 27.5 101.5
Max Q Clear Time (g_c+I1), s 9.8 73.2 16.2 10.1
Green Ext Time (p_c), s 2.8 8.4 0.4 8.8

Intersection Summary
HCM 2010 Ctrl Delay 31.3
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 128 1767 6 6 726 122 13 3 8 154 1 82
Future Volume (vph) 128 1767 6 6 726 122 13 3 8 154 1 82
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.5
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 0.95 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00
Satd. Flow (prot) 1676 4815 1676 4693 1641 1681 1473
Flt Permitted 0.95 1.00 0.95 1.00 0.97 0.95 1.00
Satd. Flow (perm) 1676 4815 1676 4693 1641 1681 1473
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 131 1803 6 6 741 124 13 3 8 157 1 84
RTOR Reduction (vph) 0 0 0 0 10 0 0 8 0 0 0 73
Lane Group Flow (vph) 131 1809 0 6 855 0 0 16 0 0 158 11
Confl. Peds. (#/hr) 3 3 4 4
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 4
Actuated Green, G (s) 15.3 96.3 1.3 82.3 4.3 18.1 18.1
Effective Green, g (s) 15.3 96.3 1.3 82.3 4.3 18.1 18.1
Actuated g/C Ratio 0.11 0.69 0.01 0.59 0.03 0.13 0.13
Clearance Time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.5
Vehicle Extension (s) 2.0 3.0 2.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 183 3312 15 2758 50 217 190
v/s Ratio Prot c0.08 c0.38 0.00 0.18 c0.01 c0.09
v/s Ratio Perm 0.01
v/c Ratio 0.72 0.55 0.40 0.31 0.32 0.73 0.06
Uniform Delay, d1 60.2 10.9 69.0 14.5 66.4 58.6 53.5
Progression Factor 1.35 0.41 0.87 0.96 1.00 1.00 1.00
Incremental Delay, d2 6.6 0.4 5.6 0.1 1.4 9.9 0.0
Delay (s) 87.8 4.9 65.3 14.0 67.8 68.5 53.5
Level of Service F A E B E E D
Approach Delay (s) 10.5 14.4 67.8 63.3
Approach LOS B B E E

Intersection Summary
HCM 2000 Control Delay 16.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 127 1392 171 360 648 77 248 486 547 138 262 55
Future Volume (vph) 127 1392 171 360 648 77 248 486 547 138 262 55
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.97 0.91 0.91 0.91 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 4726 3252 4725 1526 3204 1489 1676 3252
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 4726 3252 4725 1526 3204 1489 1676 3252
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 135 1481 182 383 689 82 264 517 582 147 279 59
RTOR Reduction (vph) 0 10 0 0 9 0 0 0 123 0 14 0
Lane Group Flow (vph) 135 1653 0 383 762 0 238 543 459 147 324 0
Confl. Peds. (#/hr) 9 7 7 9 7 1 1 7
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Split NA pm+ov Split NA
Protected Phases 5 2 1 6 3 3 1 4 4
Permitted Phases 3
Actuated Green, G (s) 15.2 52.4 21.1 58.3 27.3 27.3 48.4 19.2 19.2
Effective Green, g (s) 15.2 52.4 21.1 58.3 27.3 27.3 48.4 19.2 19.2
Actuated g/C Ratio 0.11 0.37 0.15 0.42 0.20 0.20 0.35 0.14 0.14
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 181 1768 490 1967 297 624 514 229 445
v/s Ratio Prot 0.08 c0.35 0.12 0.16 0.16 0.17 c0.13 0.09 c0.10
v/s Ratio Perm 0.17
v/c Ratio 0.75 0.93 0.78 0.39 0.80 0.87 0.89 0.64 0.73
Uniform Delay, d1 60.5 42.2 57.2 28.4 53.8 54.6 43.3 57.1 57.9
Progression Factor 1.06 1.04 1.20 1.36 1.01 1.02 1.66 1.00 1.00
Incremental Delay, d2 12.0 9.6 6.7 0.2 1.4 1.3 2.0 4.5 5.0
Delay (s) 75.8 53.6 75.6 38.7 55.9 56.9 74.1 61.7 62.9
Level of Service E D E D E E E E E
Approach Delay (s) 55.3 51.0 64.1 62.5
Approach LOS E D E E

Intersection Summary
HCM 2000 Control Delay 57.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 93.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 405 1662 4 67 793 119 35 17 24 215 7 186
Future Volume (vph) 405 1662 4 67 793 119 35 17 24 215 7 186
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.0 5.0 5.0 5.5 5.5 5.5
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 1.00 0.91 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1676 4815 1676 4687 1676 1596 1593 1601 1436
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1676 4815 1676 4687 1676 1596 1593 1601 1436
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 422 1731 4 70 826 124 36 18 25 224 7 194
RTOR Reduction (vph) 0 0 0 0 12 0 0 24 0 0 0 165
Lane Group Flow (vph) 422 1735 0 70 938 0 36 19 0 114 117 29
Confl. Peds. (#/hr) 17 11 11 17 21 21
Confl. Bikes (#/hr) 3 1 1
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 4
Actuated Green, G (s) 39.0 82.8 8.5 52.8 7.8 7.8 20.9 20.9 20.9
Effective Green, g (s) 39.0 82.8 8.5 52.8 7.8 7.8 20.9 20.9 20.9
Actuated g/C Ratio 0.28 0.59 0.06 0.38 0.06 0.06 0.15 0.15 0.15
Clearance Time (s) 4.0 5.5 4.0 5.0 5.0 5.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 466 2847 101 1767 93 88 237 239 214
v/s Ratio Prot c0.25 c0.36 0.04 0.20 c0.02 0.01 0.07 c0.07
v/s Ratio Perm 0.02
v/c Ratio 0.91 0.61 0.69 0.53 0.39 0.22 0.48 0.49 0.14
Uniform Delay, d1 48.7 18.3 64.5 34.0 63.8 63.2 54.6 54.7 51.7
Progression Factor 0.71 1.20 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.4 0.4 15.3 0.4 1.0 0.5 0.6 0.6 0.1
Delay (s) 44.8 22.3 79.8 34.3 64.8 63.7 55.1 55.2 51.8
Level of Service D C E C E E E E D
Approach Delay (s) 26.7 37.5 64.2 53.6
Approach LOS C D E D

Intersection Summary
HCM 2000 Control Delay 33.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 76.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 306 667 126 222 295 95 257 1416 744 89 514 153
Future Volume (veh/h) 306 667 126 222 295 95 257 1416 744 89 514 153
Number 3 8 18 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 340 741 140 247 328 106 286 1573 827 99 571 170
Adj No. of Lanes 2 2 1 2 2 0 1 2 1 1 2 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 326 797 350 292 567 180 168 1572 689 120 1477 657
Arrive On Green 0.10 0.24 0.24 0.09 0.23 0.23 0.10 0.47 0.47 0.07 0.44 0.44
Sat Flow, veh/h 3261 3353 1472 3261 2493 791 1681 3353 1469 1681 3353 1491
Grp Volume(v), veh/h 340 741 140 247 219 215 286 1573 827 99 571 170
Grp Sat Flow(s),veh/h/ln1630 1676 1472 1630 1676 1608 1681 1676 1469 1681 1676 1491
Q Serve(g_s), s 14.0 30.3 11.2 10.4 16.2 16.7 14.0 65.7 65.7 8.1 16.1 10.1
Cycle Q Clear(g_c), s 14.0 30.3 11.2 10.4 16.2 16.7 14.0 65.7 65.7 8.1 16.1 10.1
Prop In Lane 1.00 1.00 1.00 0.49 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 326 797 350 292 381 365 168 1572 689 120 1477 657
V/C Ratio(X) 1.04 0.93 0.40 0.85 0.57 0.59 1.70 1.00 1.20 0.82 0.39 0.26
Avail Cap(c_a), veh/h 326 814 357 326 407 390 168 1572 689 408 1477 657
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh63.0 52.2 44.9 62.8 48.1 48.3 63.0 37.2 37.2 64.1 26.4 24.7
Incr Delay (d2), s/veh 61.4 16.4 0.3 15.4 0.9 1.2 339.9 22.8 103.7 5.2 0.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln9.1 15.8 4.6 5.3 7.6 7.5 22.4 35.3 46.3 4.0 7.5 4.2
LnGrp Delay(d),s/veh 124.4 68.6 45.2 78.2 49.0 49.5 402.9 60.0 140.9 69.3 26.6 25.0
LnGrp LOS F E D E D D F F F E C C
Approach Vol, veh/h 1221 681 2686 840
Approach Delay, s/veh 81.4 59.7 121.4 31.3
Approach LOS F E F C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.0 71.2 18.0 36.8 18.0 67.2 16.5 38.3
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s34.0 39.5 14.0 34.0 14.0 59.5 14.0 34.0
Max Q Clear Time (g_c+I1), s10.1 67.7 16.0 18.7 16.0 18.1 12.4 32.3
Green Ext Time (p_c), s 0.1 0.0 0.0 4.9 0.0 21.7 0.1 1.0

Intersection Summary
HCM 2010 Ctrl Delay 90.7
HCM 2010 LOS F
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 180 102 173 785 310 306
Future Volume (veh/h) 180 102 173 785 310 306
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 196 111 188 853 337 333
Adj No. of Lanes 1 1 1 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 309 276 578 955 955 812
Arrive On Green 0.18 0.18 0.54 0.54 0.54 0.54
Sat Flow, veh/h 1681 1500 764 1765 1765 1500
Grp Volume(v), veh/h 196 111 188 853 337 333
Grp Sat Flow(s),veh/h/ln1681 1500 764 1765 1765 1500
Q Serve(g_s), s 3.1 1.9 5.4 12.5 3.2 3.8
Cycle Q Clear(g_c), s 3.1 1.9 8.5 12.5 3.2 3.8
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 309 276 578 955 955 812
V/C Ratio(X) 0.63 0.40 0.33 0.89 0.35 0.41
Avail Cap(c_a), veh/h 924 824 584 970 970 824
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh11.0 10.5 6.2 5.9 3.8 3.9
Incr Delay (d2), s/veh 2.1 0.9 0.3 10.5 0.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.6 0.8 1.1 8.7 1.6 1.6
LnGrp Delay(d),s/veh 13.1 11.4 6.5 16.4 4.0 4.3
LnGrp LOS B B A B A A
Approach Vol, veh/h 307 1041 670
Approach Delay, s/veh 12.5 14.6 4.1
Approach LOS B B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 19.8 9.4 19.8
Change Period (Y+Rc), s 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 16.0 16.0
Max Q Clear Time (g_c+I1), s 14.5 5.1 5.8
Green Ext Time (p_c), s 1.3 0.7 7.1

Intersection Summary
HCM 2010 Ctrl Delay 10.8
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 395 492 131 265 539 446 185 1708 179 191 553 149
Future Volume (veh/h) 395 492 131 265 539 446 185 1708 179 191 553 149
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.96 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 429 535 142 288 586 485 201 1857 195 208 601 162
Adj No. of Lanes 2 2 1 2 2 1 1 3 0 1 3 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 419 781 336 335 695 297 224 1745 182 231 1511 399
Arrive On Green 0.13 0.23 0.23 0.10 0.21 0.21 0.13 0.39 0.39 0.14 0.40 0.40
Sat Flow, veh/h 3261 3353 1441 3261 3353 1433 1681 4422 461 1681 3789 1001
Grp Volume(v), veh/h 429 535 142 288 586 485 201 1346 706 208 507 256
Grp Sat Flow(s),veh/h/ln1630 1676 1441 1630 1676 1433 1681 1606 1672 1681 1606 1578
Q Serve(g_s), s 18.0 20.4 11.7 12.2 23.5 29.0 16.5 55.2 55.2 17.1 15.8 16.3
Cycle Q Clear(g_c), s 18.0 20.4 11.7 12.2 23.5 29.0 16.5 55.2 55.2 17.1 15.8 16.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.28 1.00 0.63
Lane Grp Cap(c), veh/h 419 781 336 335 695 297 224 1267 660 231 1281 629
V/C Ratio(X) 1.02 0.68 0.42 0.86 0.84 1.63 0.90 1.06 1.07 0.90 0.40 0.41
Avail Cap(c_a), veh/h 419 781 336 419 695 297 372 1267 660 372 1281 629
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh61.0 49.0 45.7 61.8 53.3 55.5 59.7 42.4 42.4 59.4 30.1 30.2
Incr Delay (d2), s/veh 50.0 2.1 0.3 11.8 8.9 300.0 9.0 43.4 55.6 10.7 0.9 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.0 9.7 4.7 6.0 11.8 36.2 8.2 32.1 35.7 8.6 7.1 7.4
LnGrp Delay(d),s/veh 111.0 51.1 46.0 73.6 62.2 355.5 68.7 85.8 98.0 70.1 31.0 32.1
LnGrp LOS F D D E E F E F F E C C
Approach Vol, veh/h 1106 1359 2253 971
Approach Delay, s/veh 73.7 169.3 88.1 39.7
Approach LOS E F F D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s22.7 61.3 18.4 37.6 23.3 60.7 22.0 34.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s31.0 43.5 18.0 29.0 31.0 43.5 18.0 29.0
Max Q Clear Time (g_c+I1), s18.5 18.3 14.2 22.4 19.1 57.2 20.0 31.0
Green Ext Time (p_c), s 0.2 23.2 0.2 3.5 0.2 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 96.4
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 449 1658 118 77 1243 374 214 78 103 412 48 532
Future Volume (veh/h) 449 1658 118 77 1243 374 214 78 103 412 48 532
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 468 1727 0 80 1295 0 223 81 0 429 50 554
Adj No. of Lanes 2 3 1 2 3 1 2 2 1 2 1 2
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 522 2526 787 223 2083 649 274 442 198 479 344 929
Arrive On Green 0.16 0.52 0.00 0.07 0.43 0.00 0.08 0.13 0.00 0.15 0.19 0.19
Sat Flow, veh/h 3261 4818 1500 3261 4818 1500 3261 3353 1500 3261 1765 2595
Grp Volume(v), veh/h 468 1727 0 80 1295 0 223 81 0 429 50 554
Grp Sat Flow(s),veh/h/ln1630 1606 1500 1630 1606 1500 1630 1676 1500 1630 1765 1298
Q Serve(g_s), s 19.7 37.2 0.0 3.3 29.2 0.0 9.4 3.0 0.0 18.1 3.3 24.5
Cycle Q Clear(g_c), s 19.7 37.2 0.0 3.3 29.2 0.0 9.4 3.0 0.0 18.1 3.3 24.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 522 2526 787 223 2083 649 274 442 198 479 344 929
V/C Ratio(X) 0.90 0.68 0.00 0.36 0.62 0.00 0.81 0.18 0.00 0.89 0.15 0.60
Avail Cap(c_a), veh/h 745 2526 787 303 2083 649 606 730 327 606 378 979
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.68 0.68 0.00 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh57.6 24.7 0.0 62.3 30.8 0.0 63.1 54.1 0.0 58.6 46.7 37.0
Incr Delay (d2), s/veh 8.0 1.5 0.0 0.2 0.3 0.0 2.3 0.1 0.0 11.9 0.1 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln9.5 16.8 0.0 1.5 13.0 0.0 4.3 1.4 0.0 9.0 1.6 8.9
LnGrp Delay(d),s/veh 65.6 26.2 0.0 62.5 31.1 0.0 65.3 54.1 0.0 70.5 46.8 37.6
LnGrp LOS E C E C E D E D D
Approach Vol, veh/h 2195 1375 304 1033
Approach Delay, s/veh 34.6 33.0 62.3 51.7
Approach LOS C C E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.6 78.4 15.7 32.3 26.4 65.5 24.6 23.4
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 * 5
Max Green Setting (Gmax), s13.0 53.0 26.0 30.0 32.0 34.0 26.0 * 31
Max Q Clear Time (g_c+I1), s5.3 39.2 11.4 26.5 21.7 31.2 20.1 5.0
Green Ext Time (p_c), s 0.1 11.3 0.3 0.8 0.7 2.6 0.5 1.8

Intersection Summary
HCM 2010 Ctrl Delay 39.5
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Existing + Project
46: Market St & Willow Pass Rd Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 45

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 297 1845 300 0 781 25 478 658 174 131 428 162
Future Volume (veh/h) 297 1845 300 0 781 25 478 658 174 131 428 162
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 0 1765 1800 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 323 2005 0 0 849 0 520 715 189 142 465 176
Adj No. of Lanes 2 3 1 0 3 0 2 2 0 1 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 2 2 2 2
Cap, veh/h 367 2215 690 0 1492 0 575 838 222 168 815 359
Arrive On Green 0.11 0.46 0.00 0.00 0.31 0.00 0.18 0.32 0.32 0.10 0.24 0.24
Sat Flow, veh/h 3261 4818 1500 0 5135 0 3261 2623 693 1681 3353 1475
Grp Volume(v), veh/h 323 2005 0 0 849 0 520 457 447 142 465 176
Grp Sat Flow(s),veh/h/ln1630 1606 1500 0 1606 0 1630 1676 1640 1681 1676 1475
Q Serve(g_s), s 11.7 46.2 0.0 0.0 17.7 0.0 18.8 30.6 30.6 10.0 14.6 12.3
Cycle Q Clear(g_c), s 11.7 46.2 0.0 0.0 17.7 0.0 18.8 30.6 30.6 10.0 14.6 12.3
Prop In Lane 1.00 1.00 0.00 0.00 1.00 0.42 1.00 1.00
Lane Grp Cap(c), veh/h 367 2215 690 0 1492 0 575 536 524 168 815 359
V/C Ratio(X) 0.88 0.91 0.00 0.00 0.57 0.00 0.90 0.85 0.85 0.85 0.57 0.49
Avail Cap(c_a), veh/h 367 2215 690 0 1492 0 611 559 547 217 922 406
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.67 0.67 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh52.5 30.0 0.0 0.0 34.7 0.0 48.4 38.2 38.2 53.1 39.9 39.0
Incr Delay (d2), s/veh 15.3 4.1 0.0 0.0 1.6 0.0 16.5 12.3 12.5 21.8 0.9 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.1 21.3 0.0 0.0 8.1 0.0 9.8 15.9 15.6 5.6 6.9 5.2
LnGrp Delay(d),s/veh 67.8 34.1 0.0 0.0 36.3 0.0 64.9 50.5 50.7 74.9 40.8 40.5
LnGrp LOS E C D E D D E D D
Approach Vol, veh/h 2328 849 1424 783
Approach Delay, s/veh 38.8 36.3 55.8 46.9
Approach LOS D D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s18.0 42.2 25.7 34.2 60.2 16.5 43.3
Change Period (Y+Rc), s 4.5 5.0 4.5 5.0 5.0 4.5 5.0
Max Green Setting (Gmax), s13.5 32.0 22.5 33.0 50.0 15.5 40.0
Max Q Clear Time (g_c+I1), s13.7 19.7 20.8 16.6 48.2 12.0 32.6
Green Ext Time (p_c), s 0.0 11.8 0.4 10.9 1.8 0.1 5.7

Intersection Summary
HCM 2010 Ctrl Delay 44.1
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Existing + Project
47: Galindo St/Concord Ave & Willow Pass Rd Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 46

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 103 729 99 103 345 219 137 871 241 234 998 34
Future Volume (veh/h) 103 729 99 103 345 219 137 871 241 234 998 34
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.98 1.00 0.96 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 108 767 104 108 363 231 144 917 254 246 1051 36
Adj No. of Lanes 1 2 0 1 2 1 1 3 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 131 990 134 131 1124 492 169 1022 282 273 1127 493
Arrive On Green 0.08 0.34 0.34 0.08 0.34 0.34 0.10 0.27 0.27 0.16 0.34 0.34
Sat Flow, veh/h 1681 2953 400 1681 3353 1469 1681 3720 1026 1681 3353 1468
Grp Volume(v), veh/h 108 435 436 108 363 231 144 791 380 246 1051 36
Grp Sat Flow(s),veh/h/ln1681 1676 1677 1681 1676 1469 1681 1606 1534 1681 1676 1468
Q Serve(g_s), s 7.6 28.0 28.0 7.6 9.7 14.9 10.1 28.4 28.6 17.2 36.4 2.0
Cycle Q Clear(g_c), s 7.6 28.0 28.0 7.6 9.7 14.9 10.1 28.4 28.6 17.2 36.4 2.0
Prop In Lane 1.00 0.24 1.00 1.00 1.00 0.67 1.00 1.00
Lane Grp Cap(c), veh/h 131 562 562 131 1124 492 169 882 422 273 1127 493
V/C Ratio(X) 0.83 0.77 0.78 0.83 0.32 0.47 0.85 0.90 0.90 0.90 0.93 0.07
Avail Cap(c_a), veh/h 140 562 562 140 1124 492 252 882 422 392 1174 514
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.98 0.98 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh54.5 35.8 35.8 54.5 29.7 31.5 53.1 41.9 41.9 49.3 38.5 27.1
Incr Delay (d2), s/veh 27.8 10.0 10.0 27.5 0.2 0.7 10.9 11.5 21.5 14.4 12.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.6 14.5 14.5 4.5 4.5 6.1 5.2 14.0 14.7 9.1 18.8 0.8
LnGrp Delay(d),s/veh 82.3 45.9 45.9 82.0 29.9 32.2 64.0 53.4 63.4 63.7 51.1 27.1
LnGrp LOS F D D F C C E D E E D C
Approach Vol, veh/h 979 702 1315 1333
Approach Delay, s/veh 49.9 38.7 57.4 52.8
Approach LOS D D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.3 45.2 16.1 45.3 13.3 45.2 23.5 38.0
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s10.0 32.0 18.0 42.0 10.0 32.0 28.0 32.0
Max Q Clear Time (g_c+I1), s9.6 30.0 12.1 38.4 9.6 16.9 19.2 30.6
Green Ext Time (p_c), s 0.0 1.5 0.1 2.0 0.0 7.6 0.2 1.2

Intersection Summary
HCM 2010 Ctrl Delay 51.2
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Existing + Project
48: Port Chicago Hwy & Concord Blvd Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 47

HCM 2010 Computation does not support turning movement with Shared and Exclusive lanes.



HCM 2010 Signalized Intersection Summary Existing + Project
49: Ygnacio Valley Rd/Kirker Pass Rd & Concord Blvd/Oakhurst Dr Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 48

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 314 231 133 179 129 80 109 1636 363 95 494 91
Future Volume (veh/h) 314 231 133 179 129 80 109 1636 363 95 494 91
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 324 238 137 185 133 82 112 1687 374 98 509 94
Adj No. of Lanes 1 2 0 1 2 1 1 3 0 1 3 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 213 1080 600 123 1563 697 133 817 179 118 812 147
Arrive On Green 0.13 0.52 0.52 0.07 0.47 0.47 0.08 0.21 0.21 0.07 0.20 0.20
Sat Flow, veh/h 1681 2079 1154 1681 3353 1495 1681 3952 865 1681 4099 741
Grp Volume(v), veh/h 324 190 185 185 133 82 112 1367 694 98 396 207
Grp Sat Flow(s),veh/h/ln1681 1676 1557 1681 1676 1495 1681 1606 1606 1681 1606 1629
Q Serve(g_s), s 19.0 9.2 9.7 11.0 3.3 4.6 9.9 31.0 31.0 8.6 16.9 17.5
Cycle Q Clear(g_c), s 19.0 9.2 9.7 11.0 3.3 4.6 9.9 31.0 31.0 8.6 16.9 17.5
Prop In Lane 1.00 0.74 1.00 1.00 1.00 0.54 1.00 0.46
Lane Grp Cap(c), veh/h 213 871 809 123 1563 697 133 664 332 118 636 323
V/C Ratio(X) 1.52 0.22 0.23 1.50 0.09 0.12 0.84 2.06 2.09 0.83 0.62 0.64
Avail Cap(c_a), veh/h 213 871 809 123 1563 697 314 664 332 403 824 418
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.57 0.57 0.57 1.00 1.00 1.00
Uniform Delay (d), s/veh65.5 19.5 19.6 69.5 22.3 22.6 68.2 59.5 59.5 68.8 55.0 55.2
Incr Delay (d2), s/veh 257.4 0.6 0.7 263.0 0.0 0.1 3.2 479.2 496.4 5.5 0.4 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln24.0 4.4 4.3 14.1 1.5 1.9 4.7 57.9 59.5 4.2 7.6 7.9
LnGrp Delay(d),s/veh 322.9 20.1 20.3 332.5 22.3 22.7 71.4 538.7 555.9 74.3 55.4 56.0
LnGrp LOS F C C F C C E F F E E E
Approach Vol, veh/h 699 400 2173 701
Approach Delay, s/veh 160.5 165.8 520.1 58.2
Approach LOS F F F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s15.0 83.9 15.9 35.2 23.0 75.9 14.6 36.5
Change Period (Y+Rc), s 4.0 6.0 4.0 5.5 4.0 6.0 4.0 5.5
Max Green Setting (Gmax), s11.0 53.0 28.0 38.5 19.0 45.0 36.0 30.5
Max Q Clear Time (g_c+I1), s13.0 11.7 11.9 19.5 21.0 6.6 10.6 33.0
Green Ext Time (p_c), s 0.0 5.4 0.1 10.3 0.0 5.4 0.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 339.7
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Existing + Project
50: Ygnacio Valley Rd & Clayton Rd Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 49

Pedestrian Green has to be less than Phase Max Green.



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To I-680 & Solano Way
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 737 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
411 pc/h/ln

S 65.0 mph

D = vp / S 6.3 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/21/2017    3:48 PM
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Railroad Ave & Bailey Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4800 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1783 pc/h/ln

S 62.9 mph

D = vp / S 28.3 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/21/2017    3:49 PM
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Solano Way & SR-242
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 720 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
405 pc/h/ln

S 65.0 mph

D = vp / S 6.2 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/21/2017    3:50 PM
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Bailey Rd to San Marco
Blvd

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5144 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1920 pc/h/ln

S 61.2 mph

D = vp / S 31.4 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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Page 1 of 1BASIC FREEWAY WORKSHEET

9/21/2017file:///C:/Users/trevor.briggs/AppData/Local/Temp/f2k3E77.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To SR-242 & Port Chicago
Hwy

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 899 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 5

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
201 pc/h/ln

S 65.0 mph

D = vp / S 3.1 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To San Marco Blvd & Willow
Pass

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6016 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1684 pc/h/ln

S 63.9 mph

D = vp / S 26.4 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Port Chicago Hwy & Willow
Pass

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1512 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
423 pc/h/ln

S 65.0 mph

D = vp / S 6.5 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Willow Pass Rd & Port
Chicago

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 7945 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2224 pc/h/ln

S 55.4 mph

D = vp / S 40.2 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Willow Pass Rd & San
Marco

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1488 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
416 pc/h/ln

S 65.0 mph

D = vp / S 6.4 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Port Chicago Hwy & SR-
242

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4628 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 5

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1036 pc/h/ln

S 65.0 mph

D = vp / S 15.9 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To San Marco Blvd & Bailey
Rd

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1269 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
355 pc/h/ln

S 65.0 mph

D = vp / S 5.5 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To SR-242 & Solano Way
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3797 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2136 pc/h/ln

S 57.3 mph

D = vp / S 37.3 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Bailey Rd & Railroad Ave
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1271 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
354 pc/h/ln

S 65.0 mph

D = vp / S 5.4 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Solano Way & I-680
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3885 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2164 pc/h/ln

S 56.7 mph

D = vp / S 38.2 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To I-680 to Clayton Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 947 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
352 pc/h/ln

S 65.0 mph

D = vp / S 5.4 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To SR-4 to Olivera Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5210 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1935 pc/h/ln

S 60.9 mph

D = vp / S 31.8 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Clayton Rd to Concord Ave
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 778 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
289 pc/h/ln

S 65.0 mph

D = vp / S 4.4 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Olivera Rd to Grant St
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5652 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1574 pc/h/ln

S 64.6 mph

D = vp / S 24.4 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Concord Ave to Grant St
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1098 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
306 pc/h/ln

S 65.0 mph

D = vp / S 4.7 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Grant St to Concord Ave
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5696 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1587 pc/h/ln

S 64.5 mph

D = vp / S 24.6 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Grant St to Olivera Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1102 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
307 pc/h/ln

S 65.0 mph

D = vp / S 4.7 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Concord Ave to Clayton Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3971 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1475 pc/h/ln

S 64.9 mph

D = vp / S 22.7 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Olivera Rd to SR-4
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1021 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
379 pc/h/ln

S 65.0 mph

D = vp / S 5.8 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Clayton Rd to I-680
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4944 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1836 pc/h/ln

S 62.3 mph

D = vp / S 29.5 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To I-680 & Solano Way
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3679 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2049 pc/h/ln

S 59.0 mph

D = vp / S 34.7 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Railroad Ave & Bailey Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3737 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1041 pc/h/ln

S 65.0 mph

D = vp / S 16.0 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Solano Way & SR-242
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3595 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2022 pc/h/ln

S 59.5 mph

D = vp / S 34.0 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Bailey Rd & San Marco
Blvd

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3909 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1094 pc/h/ln

S 65.0 mph

D = vp / S 16.8 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To SR-242 & Port Chicago
Hwy

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3858 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1080 pc/h/ln

S 65.0 mph

D = vp / S 16.6 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To San Marco Blvd & Willow
Pass

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4556 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1275 pc/h/ln

S 65.0 mph

D = vp / S 19.6 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Port Chicago Hwy & Willow
Pass

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6621 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2471 pc/h/ln

S 48.7 mph

D = vp / S 50.7 pc/mi/ln

LOS F

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Willow Pass & Port Chicago
Hwy

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4633 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1297 pc/h/ln

S 65.0 mph

D = vp / S 20.0 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/21/2017    5:38 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

9/21/2017file:///C:/Users/trevor.briggs/AppData/Local/Temp/f2kF882.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Willow Pass Rd & San
Marco

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6511 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1822 pc/h/ln

S 62.5 mph

D = vp / S 29.2 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Port Chicago Hwy & SR-
242

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2696 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 5

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
604 pc/h/ln

S 65.0 mph

D = vp / S 9.3 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To San Marco Blvd & Bailey
Rd

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5569 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2078 pc/h/ln

S 58.5 mph

D = vp / S 35.5 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To SR-242 & Solano Way
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2215 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1246 pc/h/ln

S 65.0 mph

D = vp / S 19.2 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Bailey Rd & Railroad Ave
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5221 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1939 pc/h/ln

S 60.9 mph

D = vp / S 31.8 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Solano Way & I-680
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2266 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 2

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1262 pc/h/ln

S 65.0 mph

D = vp / S 19.4 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To I-680 to Clayton Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4724 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1754 pc/h/ln

S 63.2 mph

D = vp / S 27.7 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To SR-4 & Olivera Rd
Date Performed Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3038 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1128 pc/h/ln

S 65.0 mph

D = vp / S 17.4 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Clayton Rd to Concord Ave
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3860 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1434 pc/h/ln

S 65.0 mph

D = vp / S 22.1 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Olivera Rd & Grant St
Date Performed Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3297 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
918 pc/h/ln

S 65.0 mph

D = vp / S 14.1 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Concord Ave to Grant St
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5499 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1532 pc/h/ln

S 64.8 mph

D = vp / S 23.7 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Grant St & Concord Ave
Date Performed Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3322 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
925 pc/h/ln

S 65.0 mph

D = vp / S 14.2 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Grant St to Olivera Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5518 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1537 pc/h/ln

S 64.7 mph

D = vp / S 23.7 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Concord Ave & Clayton Rd
Date Performed Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2315 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
860 pc/h/ln

S 65.0 mph

D = vp / S 13.2 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Olivera Rd & SR-4
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5105 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1896 pc/h/ln

S 61.5 mph

D = vp / S 30.8 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Clayton Rd & I-680
Date Performed Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2017 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2883 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1071 pc/h/ln

S 65.0 mph

D = vp / S 16.5 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 800
Freeway Volume, VF 1512
Ramp Volume, VR 427
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3420  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1512 0.92 Level 6 0 0.971 1.00 1693
 Ramp 427 0.92 Level 6 0 0.971 1.00 478
 UpStream
 DownStream 0.92 Level 6 0 0.971 1.00 1489

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 1008  pc/h

V3 or Vav34 342  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1693 Exhibit 13-8 9400 No
VFO = VF - VR 1215 Exhibit 13-8 9400 No

VR 478 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 1008 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 5.7 (pc/mi/ln)

LOS = A (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.471 (Exhibit 13-12)

SR= 54.2 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 60.0 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction NB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 650
Freeway Volume, VF 4800
Ramp Volume, VR 191
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1155  ft

VD = 891  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4800 0.92 Level 5 0 0.976 1.00 5348
 Ramp 191 0.92 Level 5 0 0.976 1.00 213
 UpStream
 DownStream 891 0.92 Level 5 0 0.976 1.00 993

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ = 1103.73  (Equation 13-12 or 13-13)

PFD = 0.617  using Equation 9 (Exhibit 13-7)
V12 = 3379  pc/h

V3 or Vav34 1969  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5348 Exhibit 13-8 7050 No
VFO = VF - VR 5135 Exhibit 13-8 7050 No

VR 213 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 3379 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 27.5 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.447 (Exhibit 13-12)

SR= 54.7 mph (Exhibit 13-12)

S0= 67.5 mph (Exhibit 13-12)

S = 58.8 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3420  ft

Vu = 427  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 485
Deceleration Lane Length LD
Freeway Volume, VF 1085
Ramp Volume, VR
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1085 0.92 Level 6 0 0.971 1.00 1215
 Ramp 0.92 Level 6 0 0.971 1.00 1489
 UpStream 427 0.92 Level 6 0 0.971 1.00 478
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.186   using Equation 0 (Exhibit 13-
6)

V12 = 226   pc/h

V3 or Vav34
494   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 486   pc/h (Equation 13-16, 13-18,
or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2704  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1975  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 17.2 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.315 (Exibit 13-11)
SR= 57.8 mph (Exhibit 13-11)
S0= 65.0 mph (Exhibit 13-11)
S = 59.5 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB Bailey Rd Loop Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 320
Freeway Volume, VF
Ramp Volume, VR 891
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1265  ft

VD = 417  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 0.92 Level 5 0 0.976 1.00 4424
 Ramp 891 0.92 Level 5 0 0.976 1.00 993
 UpStream
 DownStream 417 0.92 Level 5 0 0.976 1.00 465

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2489  pc/h

V3 or Vav34 967  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4424 Exhibit 13-8 9400 No
VFO = VF - VR 3431 Exhibit 13-8 9400 No

VR 993 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2489 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 22.8 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.517 (Exhibit 13-12)

SR= 53.1 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 59.8 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 475
Freeway Volume, VF 1488
Ramp Volume, VR 560
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1360  ft

VD = 273  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1488 0.92 Level 6 0 0.971 1.00 1666
 Ramp 560 0.92 Level 6 0 0.971 1.00 627
 UpStream
 DownStream 273 0.92 Level 6 0 0.971 1.00 306

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 1080  pc/h

V3 or Vav34 293  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1666 Exhibit 13-8 9400 No
VFO = VF - VR 1039 Exhibit 13-8 9400 No

VR 627 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 1080 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 9.3 (pc/mi/ln)

LOS = A (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.484 (Exhibit 13-12)

SR= 53.9 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 58.9 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1265  ft

Vu = 891  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 415
Deceleration Lane Length LD
Freeway Volume, VF 3718
Ramp Volume, VR 417
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3718 0.92 Level 5 0 0.976 1.00 4142
 Ramp 417 0.92 Level 5 0 0.976 1.00 465
 UpStream 891 0.92 Level 5 0 0.976 1.00 993
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 598.36   (Equation 13-6 or 13-7)

PFM = 0.589   using Equation 3 (Exhibit 13-
6)

V12 = 2440   pc/h

V3 or Vav34
1702   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2440   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4607  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2905  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 25.3 (pc/mi/ln)
LOS = C (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.363 (Exibit 13-11)
SR= 56.6 mph (Exhibit 13-11)
S0= 60.7 mph (Exhibit 13-11)
S = 58.1 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4

Agency or Company KHA Junction SB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 928
Ramp Volume, VR 273
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300  ft

VD = 142  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 928 0.92 Level 6 0 0.971 1.00 1039
 Ramp 273 0.92 Level 6 0 0.971 1.00 306
 UpStream
 DownStream 142 0.92 Level 6 0 0.971 1.00 159

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.323   using Equation 0 (Exhibit 13-
6)

V12 = 336   pc/h

V3 or Vav34
351   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 415   pc/h (Equation 13-16, 13-18,
or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1345  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 721  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 8.1 (pc/mi/ln)
LOS = A (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.298 (Exibit 13-11)
SR= 58.2 mph (Exhibit 13-11)
S0= 65.0 mph (Exhibit 13-11)
S = 61.1 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 685
Freeway Volume, VF 5144
Ramp Volume, VR 56
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1520  ft

VD = 1086  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5144 0.92 Level 6 0 0.971 1.00 5759
 Ramp 56 0.92 Level 6 0 0.971 1.00 63
 UpStream
 DownStream 1086 0.92 Level 6 0 0.971 1.00 1216

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.613  using Equation 9 (Exhibit 13-7)
V12 = 3555  pc/h

V3 or Vav34 2204  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5759 Exhibit 13-8 7050 No
VFO = VF - VR 5696 Exhibit 13-8 7050 No

VR 63 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 3555 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 28.7 (pc/mi/ln)

LOS = D (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.434 (Exhibit 13-12)

SR= 55.0 mph (Exhibit 13-12)

S0= 66.6 mph (Exhibit 13-12)

S = 58.9 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1300  ft

Vu = 273  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 1000
Deceleration Lane Length LD
Freeway Volume, VF 1201
Ramp Volume, VR 142
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1201 0.92 Level 6 0 0.971 1.00 1345
 Ramp 142 0.92 Level 6 0 0.971 1.00 159
 UpStream 273 0.92 Level 6 0 0.971 1.00 306
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.516   using Equation 0 (Exhibit 13-
6)

V12 = 695   pc/h

V3 or Vav34
325   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 695   pc/h (Equation 13-16, 13-18,
or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1504  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 854  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 5.8 (pc/mi/ln)
LOS = A (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.260 (Exibit 13-11)
SR= 59.0 mph (Exhibit 13-11)
S0= 65.0 mph (Exhibit 13-11)
S = 61.5 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4

Agency or Company KHA Junction NB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 380
Deceleration Lane Length LD
Freeway Volume, VF 5088
Ramp Volume, VR 1086
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1270  ft

VD = 1616  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5088 0.92 Level 6 0 0.971 1.00 5696
 Ramp 1086 0.92 Level 6 0 0.971 1.00 1216
 UpStream
 DownStream 1616 0.92 Level 6 0 0.971 1.00 1809

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.588   using Equation 3 (Exhibit 13-
6)

V12 = 3350   pc/h

V3 or Vav34
2346   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3350   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6912  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4566  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 38.1 (pc/mi/ln)
LOS = E (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.669 (Exibit 13-11)
SR= 49.6 mph (Exhibit 13-11)
S0= 58.2 mph (Exhibit 13-11)
S = 52.2 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction SB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 570
Freeway Volume, VF 1269
Ramp Volume, VR 200
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1410  ft

VD = 228  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1269 0.92 Level 6 0 0.971 1.00 1421
 Ramp 200 0.92 Level 6 0 0.971 1.00 224
 UpStream
 DownStream 228 0.92 Level 6 0 0.971 1.00 255

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 746  pc/h

V3 or Vav34 337  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1421 Exhibit 13-8 9400 No
VFO = VF - VR 1197 Exhibit 13-8 9400 No

VR 224 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 746 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 5.5 (pc/mi/ln)

LOS = A (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.448 (Exhibit 13-12)

SR= 54.7 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 61.5 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1270  ft

Vu = 1086  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 950
Deceleration Lane Length LD
Freeway Volume, VF 6174
Ramp Volume, VR 1616
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6174 0.92 Level 6 0 0.971 1.00 6912
 Ramp 1616 0.92 Level 6 0 0.971 1.00 1809
 UpStream 1086 0.92 Level 6 0 0.971 1.00 1216
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.604   using Equation 3 (Exhibit 13-
6)

V12 = 4176   pc/h

V3 or Vav34
2736   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4212   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8721  Exhibit 13-8 Yes

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 6021  Exhibit 13-8 4600:All Yes V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 45.7 (pc/mi/ln)
LOS = F (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 1.861 (Exibit 13-11)
SR= 22.2 mph (Exhibit 13-11)
S0= 56.1 mph (Exhibit 13-11)
S = 27.3 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB Bailey Rd Loop Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 285
Freeway Volume, VF 1069
Ramp Volume, VR 228
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1310  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1069 0.92 Level 6 0 0.971 1.00 1197
 Ramp 228 0.92 Level 6 0 0.971 1.00 255
 UpStream
 DownStream 0.92 Level 6 0 0.971 1.00 909

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 666  pc/h

V3 or Vav34 265  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1197 Exhibit 13-8 9400 No
VFO = VF - VR 942 Exhibit 13-8 9400 No

VR 255 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 666 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 7.4 (pc/mi/ln)

LOS = A (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.451 (Exhibit 13-12)

SR= 54.6 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 61.0 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 700
Freeway Volume, VF 6016
Ramp Volume, VR 985
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3055  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6016 0.92 Level 6 0 0.971 1.00 6735
 Ramp 985 0.92 Level 6 0 0.971 1.00 1103
 UpStream
 DownStream 0.92 Level 6 0 0.971 1.00 1349

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 3559  pc/h

V3 or Vav34 1588  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6735 Exhibit 13-8 9400 No
VFO = VF - VR 5632 Exhibit 13-8 9400 No

VR 1103 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 3559 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 28.6 (pc/mi/ln)

LOS = D (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.527 (Exhibit 13-12)

SR= 52.9 mph (Exhibit 13-12)

S0= 69.0 mph (Exhibit 13-12)

S = 59.4 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1310  ft

Vu = 228  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 400
Deceleration Lane Length LD
Freeway Volume, VF 841
Ramp Volume, VR
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 841 0.92 Level 6 0 0.971 1.00 942
 Ramp 0.92 Level 6 0 0.971 1.00 909
 UpStream 228 0.92 Level 6 0 0.971 1.00 255
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.232   using Equation 0 (Exhibit 13-
6)

V12 = 218   pc/h

V3 or Vav34
362   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1851  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1127  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 11.3 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.305 (Exibit 13-11)
SR= 58.0 mph (Exhibit 13-11)
S0= 65.0 mph (Exhibit 13-11)
S = 60.5 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)

Copyright © 2014 University of Florida, All Rights Reserved HCS2010TM   Version 6.65 Generated:  9/21/2017    5:22 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

9/21/2017file:///C:/Users/clara.wong/AppData/Local/Temp/r2k28DB.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3055  ft

Vu = 985  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 5031
Ramp Volume, VR
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5031 0.92 Level 6 0 0.971 1.00 5633
 Ramp 0.92 Level 6 0 0.971 1.00 1349
 UpStream 985 0.92 Level 6 0 0.971 1.00 1103
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1122.15   (Equation 13-6 or 13-7)

PFM = 0.590   using Equation 3 (Exhibit 13-
6)

V12 = 3324   pc/h

V3 or Vav34
2309   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3324   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6982  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4673  Exhibit 13-8 4600:All Yes V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 38.5 (pc/mi/ln)
LOS = E (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.707 (Exibit 13-11)
SR= 48.7 mph (Exhibit 13-11)
S0= 58.4 mph (Exhibit 13-11)
S = 51.6 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 800
Freeway Volume, VF 6621
Ramp Volume, VR 388
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3420  ft

VD = 1359  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6621 0.92 Grade 6 0 0.971 1.00 7413
 Ramp 388 0.92 Level 6 0 0.971 1.00 434
 UpStream
 DownStream 1359 0.92 Level 6 0 0.971 1.00 1521

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.555  using Equation 9 (Exhibit 13-7)
V12 = 4305  pc/h

V3 or Vav34 3108  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4713  pc/h (Equation 13-16, 13-18,
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7413 Exhibit 13-8 7050 Yes
VFO = VF - VR 6979 Exhibit 13-8 7050 No

VR 434 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 4305 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 37.6 (pc/mi/ln)

LOS = F (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.467 (Exhibit 13-12)

SR= 54.3 mph (Exhibit 13-12)

S0= 64.7 mph (Exhibit 13-12)

S = 57.6 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction NB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 650
Freeway Volume, VF 3737
Ramp Volume, VR 324
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1155  ft

VD = 911  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3737 0.92 Level 5 0 0.976 1.00 4164
 Ramp 324 0.92 Level 5 0 0.976 1.00 361
 UpStream
 DownStream 911 0.92 Level 5 0 0.976 1.00 1015

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2019  pc/h

V3 or Vav34 1072  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4164 Exhibit 13-8 9400 No
VFO = VF - VR 3803 Exhibit 13-8 9400 No

VR 361 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2019 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 15.8 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.460 (Exhibit 13-12)

SR= 54.4 mph (Exhibit 13-12)

S0= 71.0 mph (Exhibit 13-12)

S = 61.9 mph (Exhibit 13-13)

Copyright © 2014 University of Florida, All Rights Reserved HCS2010TM   Version 6.65 Generated:  9/21/2017    5:31 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

9/21/2017file:///C:/Users/clara.wong/AppData/Local/Temp/r2k344B.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3420  ft

Vu = 388  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 485
Deceleration Lane Length LD
Freeway Volume, VF 6233
Ramp Volume, VR 1359
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6233 0.92 Level 6 0 0.971 1.00 6978
 Ramp 1359 0.92 Level 6 0 0.971 1.00 1521
 UpStream 388 0.92 Level 6 0 0.971 1.00 434
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1462.33   (Equation 13-6 or 13-7)

PFM = 0.591   using Equation 3 (Exhibit 13-
6)

V12 = 4125   pc/h

V3 or Vav34
2853   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4278   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8499  Exhibit 13-8 Yes

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 5799  Exhibit 13-8 4600:All Yes V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 47.0 (pc/mi/ln)
LOS = F (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 1.574 (Exibit 13-11)
SR= 28.8 mph (Exhibit 13-11)
S0= 56.1 mph (Exhibit 13-11)
S = 34.1 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB Bailey Rd Loop Off-ramp
Date Performed Ex+P PM Peak - 01 - WB SR-4 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 320
Freeway Volume, VF 3413
Ramp Volume, VR 911
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1265  ft

VD = 393  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3413 0.92 Level 5 0 0.976 1.00 3803
 Ramp 911 0.92 Level 5 0 0.976 1.00 1015
 UpStream
 DownStream 393 0.92 Level 5 0 0.976 1.00 438

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2231  pc/h

V3 or Vav34 786  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3803 Exhibit 13-8 9400 No
VFO = VF - VR 2788 Exhibit 13-8 9400 No

VR 1015 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2231 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 20.6 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.519 (Exhibit 13-12)

SR= 53.1 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 59.3 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 475
Freeway Volume, VF 6511
Ramp Volume, VR 1624
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1360  ft

VD = 211  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6511 0.92 Level 6 0 0.971 1.00 7289
 Ramp 1624 0.92 Level 6 0 0.971 1.00 1818
 UpStream
 DownStream 211 0.92 Level 6 0 0.971 1.00 236

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 4203  pc/h

V3 or Vav34 1543  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7289 Exhibit 13-8 9400 No
VFO = VF - VR 5471 Exhibit 13-8 9400 No

VR 1818 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 4203 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 36.1 (pc/mi/ln)

LOS = E (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.592 (Exhibit 13-12)

SR= 51.4 mph (Exhibit 13-12)

S0= 69.2 mph (Exhibit 13-12)

S = 57.7 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1265  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 415
Deceleration Lane Length LD
Freeway Volume, VF 2502
Ramp Volume, VR 393
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2502 0.92 Level 5 0 0.976 1.00 2788
 Ramp 393 0.92 Level 5 0 0.976 1.00 438
 UpStream 0.92 Level 5 0 0.976 1.00 1721
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.163   using Equation 0 (Exhibit 13-
6)

V12 = 455   pc/h

V3 or Vav34
1166   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1115   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3226  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1553  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 14.8 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.310 (Exibit 13-11)
SR= 57.9 mph (Exhibit 13-11)
S0= 63.8 mph (Exhibit 13-11)
S = 60.8 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4

Agency or Company KHA Junction SB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 4887
Ramp Volume, VR 211
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300  ft

VD = 106  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4887 0.92 Level 6 0 0.971 1.00 5471
 Ramp 211 0.92 Level 6 0 0.971 1.00 236
 UpStream
 DownStream 106 0.92 Level 6 0 0.971 1.00 119

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.590   using Equation 3 (Exhibit 13-
6)

V12 = 3228   pc/h

V3 or Vav34
2243   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3228   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5707  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3464  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 29.6 (pc/mi/ln)
LOS = D (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.414 (Exibit 13-11)
SR= 55.5 mph (Exhibit 13-11)
S0= 58.7 mph (Exhibit 13-11)
S = 56.7 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 685
Freeway Volume, VF 3909
Ramp Volume, VR 420
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1520  ft

VD = 350  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3909 0.92 Level 6 0 0.971 1.00 4376
 Ramp 420 0.92 Level 6 0 0.971 1.00 470
 UpStream
 DownStream 350 0.92 Level 6 0 0.971 1.00 392

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2173  pc/h

V3 or Vav34 1101  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4376 Exhibit 13-8 9400 No
VFO = VF - VR 3906 Exhibit 13-8 9400 No

VR 470 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2173 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 16.8 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.470 (Exhibit 13-12)

SR= 54.2 mph (Exhibit 13-12)

S0= 70.9 mph (Exhibit 13-12)

S = 61.5 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1300  ft

Vu = 211  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 1000
Deceleration Lane Length LD
Freeway Volume, VF 5098
Ramp Volume, VR
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5098 0.92 Level 6 0 0.971 1.00 5708
 Ramp 0.92 Level 6 0 0.971 1.00 122
 UpStream 211 0.92 Level 6 0 0.971 1.00 236
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.605   using Equation 3 (Exhibit 13-
6)

V12 = 3456   pc/h

V3 or Vav34
2252   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3456   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5830  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3578  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 27.1 (pc/mi/ln)
LOS = C (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.391 (Exibit 13-11)
SR= 56.0 mph (Exhibit 13-11)
S0= 58.7 mph (Exhibit 13-11)
S = 57.0 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4

Agency or Company KHA Junction NB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 380
Deceleration Lane Length LD
Freeway Volume, VF 3489
Ramp Volume, VR 350
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1270  ft

VD = 459  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3489 0.92 Level 6 0 0.971 1.00 3906
 Ramp 350 0.92 Level 6 0 0.971 1.00 392
 UpStream
 DownStream 459 0.92 Level 6 0 0.971 1.00 514

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.169   using Equation 0 (Exhibit 13-
6)

V12 = 659   pc/h

V3 or Vav34
1623   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1562   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4298  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1954  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 18.2 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.322 (Exibit 13-11)
SR= 57.6 mph (Exhibit 13-11)
S0= 62.6 mph (Exhibit 13-11)
S = 60.2 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction SB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 570
Freeway Volume, VF 5569
Ramp Volume, VR
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1410  ft

VD = 623  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5569 0.92 Level 6 0 0.971 1.00 6235
 Ramp 0.92 Level 6 0 0.971 1.00 828
 UpStream
 DownStream 623 0.92 Level 6 0 0.971 1.00 697

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 3185  pc/h

V3 or Vav34 1525  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6235 Exhibit 13-8 9400 No
VFO = VF - VR 5407 Exhibit 13-8 9400 No

VR 828 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 3185 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 26.5 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.503 (Exhibit 13-12)

SR= 53.4 mph (Exhibit 13-12)

S0= 69.3 mph (Exhibit 13-12)

S = 60.2 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1270  ft

Vu = 350  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 950
Deceleration Lane Length LD
Freeway Volume, VF 3839
Ramp Volume, VR 459
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3839 0.92 Level 6 0 0.971 1.00 4298
 Ramp 459 0.92 Level 6 0 0.971 1.00 514
 UpStream 350 0.92 Level 6 0 0.971 1.00 392
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.154   using Equation 0 (Exhibit 13-
6)

V12 = 660   pc/h

V3 or Vav34
1819   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1719   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4812  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2233  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 16.7 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.291 (Exibit 13-11)
SR= 58.3 mph (Exhibit 13-11)
S0= 62.2 mph (Exhibit 13-11)
S = 60.3 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB Bailey Rd Loop Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 285
Freeway Volume, VF 5017
Ramp Volume, VR 623
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1310  ft

VD = 1207  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5017 0.92 Level 6 0 0.971 1.00 5617
 Ramp 623 0.92 Level 6 0 0.971 1.00 697
 UpStream
 DownStream 1207 0.92 Level 6 0 0.971 1.00 1351

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2842  pc/h

V3 or Vav34 1387  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5617 Exhibit 13-8 9400 No
VFO = VF - VR 4920 Exhibit 13-8 9400 No

VR 697 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2842 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 26.1 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.491 (Exhibit 13-12)

SR= 53.7 mph (Exhibit 13-12)

S0= 69.8 mph (Exhibit 13-12)

S = 60.6 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 700
Freeway Volume, VF 4556
Ramp Volume, VR 411
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3055  ft

VD = 472  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4556 0.92 Level 6 0 0.971 1.00 5101
 Ramp 411 0.92 Level 6 0 0.971 1.00 460
 UpStream
 DownStream 472 0.92 Level 6 0 0.971 1.00 528

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2261  pc/h

V3 or Vav34 1165  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4591 Exhibit 13-8 9400 No
VFO = VF - VR 4131 Exhibit 13-8 9400 No

VR 460 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2261 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 17.4 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.469 (Exhibit 13-12)

SR= 54.2 mph (Exhibit 13-12)

S0= 70.7 mph (Exhibit 13-12)

S = 61.5 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1310  ft

Vu = 623  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 400
Deceleration Lane Length LD
Freeway Volume, VF 4394
Ramp Volume, VR 1207
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4394 0.92 Level 6 0 0.971 1.00 4919
 Ramp 1207 0.92 Level 6 0 0.971 1.00 1351
 UpStream 623 0.92 Level 6 0 0.971 1.00 697
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 947.58   (Equation 13-6 or 13-7)

PFM = 0.589   using Equation 3 (Exhibit 13-
6)

V12 = 2896   pc/h

V3 or Vav34
2023   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2896   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6270  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4247  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 35.5 (pc/mi/ln)
LOS = E (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.566 (Exibit 13-11)
SR= 52.0 mph (Exhibit 13-11)
S0= 59.5 mph (Exhibit 13-11)
S = 54.2 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing (2017) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3055  ft

Vu = 411  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 4145
Ramp Volume, VR 472
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4145 0.92 Level 6 0 0.971 1.00 4641
 Ramp 472 0.92 Level 6 0 0.971 1.00 528
 UpStream 411 0.92 Level 6 0 0.971 1.00 460
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.152   using Equation 0 (Exhibit 13-
6)

V12 = 705   pc/h

V3 or Vav34
1968   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1856   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5169  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2384  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 21.0 (pc/mi/ln)
LOS = C (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.332 (Exibit 13-11)
SR= 57.4 mph (Exhibit 13-11)
S0= 61.8 mph (Exhibit 13-11)
S = 59.7 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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Traffic Impact Study – Draft Final Report

Transportation Impact Study │ Pittsburg Faria Annexation
November 2017  │  Final 96

Interim Baseline (2035) Traffic Conditions



HCM 2010 Signalized Intersection Summary Cumulative
1: Willow Pass Rd & Avila Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 882 297 621 343 13 736
Future Volume (veh/h) 882 297 621 343 13 736
Number 1 16 8 18 7 4
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1800 1765 1765
Adj Flow Rate, veh/h 938 316 661 365 14 783
Adj No. of Lanes 2 1 2 0 1 2
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1178 542 743 410 40 1532
Arrive On Green 0.36 0.36 0.36 0.36 0.02 0.46
Sat Flow, veh/h 3261 1500 2174 1152 1681 3441
Grp Volume(v), veh/h 938 316 531 495 14 783
Grp Sat Flow(s),veh/h/ln 1630 1500 1676 1561 1681 1676
Q Serve(g_s), s 18.5 12.2 21.4 21.4 0.6 11.8
Cycle Q Clear(g_c), s 18.5 12.2 21.4 21.4 0.6 11.8
Prop In Lane 1.00 1.00 0.74 1.00
Lane Grp Cap(c), veh/h 1178 542 597 556 40 1532
V/C Ratio(X) 0.80 0.58 0.89 0.89 0.35 0.51
Avail Cap(c_a), veh/h 1345 619 609 567 376 2226
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 20.5 18.5 21.7 21.7 34.4 13.8
Incr Delay (d2), s/veh 3.6 1.8 14.9 15.8 5.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.8 10.5 12.4 11.7 0.3 5.5
LnGrp Delay(d),s/veh 24.0 20.3 36.6 37.5 39.5 14.0
LnGrp LOS C C D D D B
Approach Vol, veh/h 1254 1026 797
Approach Delay, s/veh 23.1 37.0 14.5
Approach LOS C D B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 38.7 32.8 7.2 31.5
Change Period (Y+Rc), s 6.0 7.0 5.5 6.0
Max Green Setting (Gmax), s 47.5 29.5 16.0 26.0
Max Q Clear Time (g_c+I1), s 13.8 20.5 2.6 23.4
Green Ext Time (p_c), s 14.0 5.4 0.0 2.1

Intersection Summary
HCM 2010 Ctrl Delay 25.5
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Cumulative
2: Willow Pass Rd & EB SR-4 Off-Ramp/EB SR-4 On-Ramp Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 184 2 226 0 0 0 0 419 499 77 523 0
Future Volume (veh/h) 184 2 226 0 0 0 0 419 499 77 523 0
Number 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1765 0 1765 1765 1765 1765 0
Adj Flow Rate, veh/h 202 2 0 0 460 0 85 575 0
Adj No. of Lanes 0 1 1 0 2 1 1 2 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 286 3 257 0 904 404 178 1711 0
Arrive On Green 0.17 0.17 0.00 0.00 0.27 0.00 0.11 0.51 0.00
Sat Flow, veh/h 1665 16 1500 0 3441 1500 1681 3441 0
Grp Volume(v), veh/h 204 0 0 0 460 0 85 575 0
Grp Sat Flow(s),veh/h/ln1681 0 1500 0 1676 1500 1681 1676 0
Q Serve(g_s), s 4.7 0.0 0.0 0.0 4.7 0.0 1.9 4.1 0.0
Cycle Q Clear(g_c), s 4.7 0.0 0.0 0.0 4.7 0.0 1.9 4.1 0.0
Prop In Lane 0.99 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 289 0 257 0 904 404 178 1711 0
V/C Ratio(X) 0.71 0.00 0.00 0.00 0.51 0.00 0.48 0.34 0.00
Avail Cap(c_a), veh/h 659 0 587 0 1395 624 350 2544 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh16.0 0.0 0.0 0.0 12.6 0.0 17.2 5.9 0.0
Incr Delay (d2), s/veh 5.4 0.0 0.0 0.0 0.4 0.0 2.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.6 0.0 0.0 0.0 2.2 0.0 1.0 1.9 0.0
LnGrp Delay(d),s/veh 21.3 0.0 0.0 0.0 13.1 0.0 19.2 6.0 0.0
LnGrp LOS C B B A
Approach Vol, veh/h 204 460 660
Approach Delay, s/veh 21.3 13.1 7.7
Approach LOS C B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 7 8
Phs Duration (G+Y+Rc), s 14.0 26.8 9.8 17.0
Change Period (Y+Rc), s 7.0 6.0 5.5 6.0
Max Green Setting (Gmax), s 16.0 31.0 8.5 17.0
Max Q Clear Time (g_c+I1), s 6.7 6.1 3.9 6.7
Green Ext Time (p_c), s 1.1 6.4 0.1 4.3

Intersection Summary
HCM 2010 Ctrl Delay 11.7
HCM 2010 LOS B



HCM Signalized Intersection Capacity Analysis Cumulative
3: Willow Pass Rd & WB SR-4 On-Ramp/WB SR-4 Off-Ramp Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 365 144 117 320 283 0 0 235 1870
Future Volume (vph) 0 0 0 365 144 117 320 283 0 0 235 1870
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 5.5 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.98 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1593 1640 1479 1676 3353 3353 1481
Flt Permitted 0.95 0.98 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1593 1640 1479 1676 3353 3353 1481
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 0 0 372 147 119 327 289 0 0 240 1908
RTOR Reduction (vph) 0 0 0 0 0 55 0 0 0 0 0 46
Lane Group Flow (vph) 0 0 0 257 262 64 327 289 0 0 240 1862
Confl. Peds. (#/hr) 1 1 1 1
Confl. Bikes (#/hr) 1
Turn Type Split NA Perm Prot NA NA Perm
Protected Phases 1 1 3 8 4
Permitted Phases 1 4
Actuated Green, G (s) 18.0 18.0 18.0 19.5 119.0 94.0 94.0
Effective Green, g (s) 18.0 18.0 18.0 19.5 119.0 94.0 94.0
Actuated g/C Ratio 0.12 0.12 0.12 0.13 0.79 0.63 0.63
Clearance Time (s) 7.0 7.0 7.0 5.5 6.0 6.0 6.0
Vehicle Extension (s) 4.5 4.5 4.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 191 196 177 217 2660 2101 928
v/s Ratio Prot c0.16 0.16 c0.20 0.09 0.07
v/s Ratio Perm 0.04 c1.26
v/c Ratio 1.35 1.34 0.36 1.51 0.11 0.11 2.01
Uniform Delay, d1 66.0 66.0 60.7 65.2 3.5 11.3 28.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 186.2 181.9 2.2 250.6 0.0 0.0 456.6
Delay (s) 252.2 247.9 62.9 315.8 3.5 11.3 484.6
Level of Service F F E F A B F
Approach Delay (s) 0.0 215.1 169.3 431.7
Approach LOS A F F F

Intersection Summary
HCM 2000 Control Delay 343.6 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.84
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 171.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 AWSC Cumulative
4: San Marcos Blvd & Rio Verde Cir Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 4

Intersection
Intersection Delay, s/veh32.3
Intersection LOS D

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 243 21 44 0 2 44 41 0 95 16 0 0 12 8 362
Future Vol, veh/h 0 243 21 44 0 2 44 41 0 95 16 0 0 12 8 362
Peak Hour Factor 0.92 0.65 0.65 0.65 0.92 0.65 0.65 0.65 0.92 0.65 0.65 0.65 0.92 0.65 0.65 0.65
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 374 32 68 0 3 68 63 0 146 25 0 0 18 12 557
Number of Lanes 0 0 1 0 0 0 1 0 0 1 1 0 0 1 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 2 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 3 1 1
HCM Control Delay 62.6 13.7 16.6 16.7
HCM LOS F B C C

Lane NBLn1 NBLn2 EBLn1WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 79% 2% 100% 0% 0%
Vol Thru, % 0% 100% 7% 51% 0% 4% 0%
Vol Right, % 0% 0% 14% 47% 0% 96% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 95 16 308 87 12 185 185
LT Vol 95 0 243 2 12 0 0
Through Vol 0 16 21 44 0 8 0
RT Vol 0 0 44 41 0 177 185
Lane Flow Rate 146 25 474 134 18 285 284
Geometry Grp 8 8 7 7 7 7 7
Degree of Util (X) 0.374 0.059 0.977 0.288 0.041 0.533 0.528
Departure Headway (Hd) 9.2 8.677 7.422 7.737 7.929 6.723 6.692
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 390 411 488 462 450 533 537
Service Time 6.992 6.468 5.181 5.52 5.696 4.489 4.458
HCM Lane V/C Ratio 0.374 0.061 0.971 0.29 0.04 0.535 0.529
HCM Control Delay 17.4 12 62.6 13.7 11 17 16.8
HCM Lane LOS C B F B B C C
HCM 95th-tile Q 1.7 0.2 12.6 1.2 0.1 3.1 3.1



HCM 2010 Signalized Intersection Summary Cumulative
5: San Marcos Blvd & Santa Teresa Dr Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 422 4 20 7 2 34 11 286 3 8 355 154
Future Volume (veh/h) 422 4 20 7 2 34 11 286 3 8 355 154
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1800 1765 1800 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 586 6 28 10 3 47 15 397 4 11 493 214
Adj No. of Lanes 1 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 616 100 465 15 5 71 30 953 10 11 614 265
Arrive On Green 0.37 0.37 0.37 0.06 0.06 0.06 0.02 0.28 0.28 0.01 0.27 0.27
Sat Flow, veh/h 1681 272 1268 256 77 1202 1681 3400 34 1681 2279 984
Grp Volume(v), veh/h 586 0 34 60 0 0 15 196 205 11 362 345
Grp Sat Flow(s),veh/h/ln1681 0 1540 1534 0 0 1681 1676 1758 1681 1676 1587
Q Serve(g_s), s 26.1 0.0 1.1 2.9 0.0 0.0 0.7 7.3 7.3 0.5 15.5 15.6
Cycle Q Clear(g_c), s 26.1 0.0 1.1 2.9 0.0 0.0 0.7 7.3 7.3 0.5 15.5 15.6
Prop In Lane 1.00 0.82 0.17 0.78 1.00 0.02 1.00 0.62
Lane Grp Cap(c), veh/h 616 0 565 91 0 0 30 470 493 11 452 428
V/C Ratio(X) 0.95 0.00 0.06 0.66 0.00 0.00 0.50 0.42 0.42 0.96 0.80 0.81
Avail Cap(c_a), veh/h 777 0 712 478 0 0 109 542 568 74 507 480
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh23.7 0.0 15.8 35.5 0.0 0.0 37.5 22.6 22.6 38.2 26.2 26.3
Incr Delay (d2), s/veh 17.4 0.0 0.0 3.0 0.0 0.0 4.7 0.6 0.6 65.2 8.1 8.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln15.0 0.0 0.5 1.3 0.0 0.0 0.4 3.4 3.6 0.4 8.2 7.9
LnGrp Delay(d),s/veh 41.1 0.0 15.8 38.5 0.0 0.0 42.2 23.2 23.1 103.5 34.3 35.2
LnGrp LOS D B D D C C F C D
Approach Vol, veh/h 620 60 416 718
Approach Delay, s/veh 39.7 38.5 23.8 35.8
Approach LOS D D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.0 28.0 33.8 5.9 27.1 10.2
Change Period (Y+Rc), s 4.5 6.4 5.6 4.5 6.4 5.6
Max Green Setting (Gmax), s3.4 24.9 35.6 5.0 23.3 24.0
Max Q Clear Time (g_c+I1), s2.5 9.3 28.1 2.7 17.6 4.9
Green Ext Time (p_c), s 0.0 5.8 0.1 0.0 3.0 0.1

Intersection Summary
HCM 2010 Ctrl Delay 34.5
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Cumulative
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 317 186 212 274 805 821 125 567 177 269 252 461
Future Volume (veh/h) 317 186 212 274 805 821 125 567 177 269 252 461
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 369 216 247 319 936 0 145 659 206 313 293 536
Adj No. of Lanes 1 2 0 1 2 1 2 2 1 2 2 0
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 294 551 493 347 1209 541 187 673 300 279 384 343
Arrive On Green 0.17 0.33 0.33 0.21 0.36 0.00 0.06 0.20 0.20 0.09 0.23 0.23
Sat Flow, veh/h 1681 1676 1500 1681 3353 1500 3261 3353 1496 3261 1676 1496
Grp Volume(v), veh/h 369 216 247 319 936 0 145 659 206 313 293 536
Grp Sat Flow(s),veh/h/ln1681 1676 1500 1681 1676 1500 1630 1676 1496 1630 1676 1496
Q Serve(g_s), s 23.5 13.4 17.8 25.0 33.3 0.0 5.9 26.3 17.2 11.5 22.0 30.8
Cycle Q Clear(g_c), s 23.5 13.4 17.8 25.0 33.3 0.0 5.9 26.3 17.2 11.5 22.0 30.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 294 551 493 347 1209 541 187 673 300 279 384 343
V/C Ratio(X) 1.26 0.39 0.50 0.92 0.77 0.00 0.78 0.98 0.69 1.12 0.76 1.56
Avail Cap(c_a), veh/h 294 551 493 512 1471 658 187 673 300 279 384 343
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh55.5 34.8 36.3 52.3 38.1 0.0 62.6 53.5 49.8 61.5 48.5 51.9
Incr Delay (d2), s/veh 140.3 0.8 1.4 16.6 2.7 0.0 18.5 29.4 6.4 91.1 8.8 268.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln22.3 6.3 7.5 13.2 15.8 0.0 3.1 14.9 7.7 8.7 11.1 38.2
LnGrp Delay(d),s/veh 195.8 35.6 37.6 68.8 40.8 0.0 81.0 82.9 56.2 152.6 57.2 319.8
LnGrp LOS F D D E D F F E F E F
Approach Vol, veh/h 832 1255 1010 1142
Approach Delay, s/veh 107.2 47.9 77.2 206.6
Approach LOS F D E F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s33.3 51.2 13.2 36.8 29.0 55.5 17.0 33.0
Change Period (Y+Rc), s 5.5 7.0 5.5 6.0 5.5 7.0 5.5 6.0
Max Green Setting (Gmax), s41.0 41.5 7.7 30.8 23.5 59.0 11.5 27.0
Max Q Clear Time (g_c+I1), s27.0 19.8 7.9 32.8 25.5 35.3 13.5 28.3
Green Ext Time (p_c), s 0.8 13.7 0.0 0.0 0.0 13.2 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 109.3
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 339 0 675 0 0 0 0 1342 363 0 307 285
Future Volume (veh/h) 339 0 675 0 0 0 0 1342 363 0 307 285
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 0 1765 0 1765 1800 0 1765 1765
Adj Flow Rate, veh/h 373 0 742 0 1475 399 0 337 0
Adj No. of Lanes 2 0 1 0 3 0 0 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 0 2 0 2 2 0 2 2
Cap, veh/h 1333 0 613 0 1623 436 0 1439 644
Arrive On Green 0.41 0.00 0.41 0.00 0.43 0.43 0.00 0.43 0.00
Sat Flow, veh/h 3261 0 1500 0 3939 1015 0 3441 1500
Grp Volume(v), veh/h 373 0 742 0 1252 622 0 337 0
Grp Sat Flow(s),veh/h/ln1630 0 1500 0 1606 1584 0 1676 1500
Q Serve(g_s), s 5.0 0.0 26.5 0.0 23.6 23.9 0.0 4.1 0.0
Cycle Q Clear(g_c), s 5.0 0.0 26.5 0.0 23.6 23.9 0.0 4.1 0.0
Prop In Lane 1.00 1.00 0.00 0.64 0.00 1.00
Lane Grp Cap(c), veh/h 1333 0 613 0 1379 680 0 1439 644
V/C Ratio(X) 0.28 0.00 1.21 0.00 0.91 0.92 0.00 0.23 0.00
Avail Cap(c_a), veh/h 1333 0 613 0 1387 684 0 1448 648
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh12.8 0.0 19.2 0.0 17.3 17.4 0.0 11.7 0.0
Incr Delay (d2), s/veh 0.1 0.0 109.2 0.0 9.0 17.0 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.2 0.0 29.3 0.0 12.0 13.6 0.0 1.9 0.0
LnGrp Delay(d),s/veh 12.9 0.0 128.3 0.0 26.3 34.4 0.0 11.8 0.0
LnGrp LOS B F C C B
Approach Vol, veh/h 1115 1874 337
Approach Delay, s/veh 89.7 29.0 11.8
Approach LOS F C B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 33.8 31.0 33.8
Change Period (Y+Rc), s 6.0 4.5 6.0
Max Green Setting (Gmax), s 28.0 26.5 28.0
Max Q Clear Time (g_c+I1), s 25.9 28.5 6.1
Green Ext Time (p_c), s 1.9 0.0 15.6

Intersection Summary
HCM 2010 Ctrl Delay 47.6
HCM 2010 LOS D



HCM Signalized Intersection Capacity Analysis Cumulative
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 35 0 451 93 307 101 534 333 0 0 1790 408
Future Volume (vph) 35 0 451 93 307 101 534 333 0 0 1790 408
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 0.86
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.97
Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 1500 1744 1500 1676 4818 5878
Flt Permitted 0.51 1.00 0.99 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1753 1500 1744 1500 1676 4818 5878
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 38 0 485 100 330 109 574 358 0 0 1925 439
RTOR Reduction (vph) 0 0 449 0 0 66 0 0 0 0 27 0
Lane Group Flow (vph) 38 0 36 0 430 43 574 358 0 0 2337 0
Confl. Bikes (#/hr) 1
Turn Type Perm Perm Split NA Perm Prot NA NA
Protected Phases 3 3 5 2 6
Permitted Phases 4 4 3
Actuated Green, G (s) 10.3 10.3 32.0 32.0 34.0 85.1 47.1
Effective Green, g (s) 10.3 10.3 32.0 32.0 34.0 85.1 47.1
Actuated g/C Ratio 0.07 0.07 0.23 0.23 0.24 0.61 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 128 110 397 341 405 2920 1971
v/s Ratio Prot c0.25 c0.34 0.07 c0.40
v/s Ratio Perm 0.02 c0.02 0.03
v/c Ratio 0.30 0.32 1.08 0.13 1.42 0.12 1.19
Uniform Delay, d1 61.6 61.7 54.2 43.1 53.2 11.8 46.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 1.2 69.3 0.1 201.8 0.0 89.1
Delay (s) 62.6 63.0 123.5 43.2 255.0 11.8 135.8
Level of Service E E F D F B F
Approach Delay (s) 63.0 107.2 161.6 135.8
Approach LOS E F F F

Intersection Summary
HCM 2000 Control Delay 129.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 140.4 Sum of lost time (s) 17.0
Intersection Capacity Utilization 105.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative
9: Willow Pass Rd & Port Chicago Hwy Timing Plan: AM PEAK
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 201 275 1417 428 256 601
Future Volume (veh/h) 201 275 1417 428 256 601
Number 7 4 8 18 1 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 218 299 1540 465 278 0
Adj No. of Lanes 2 2 2 1 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 317 2434 1903 1057 495 228
Arrive On Green 0.10 0.73 0.57 0.57 0.15 0.00
Sat Flow, veh/h 3261 3441 3441 1461 3261 1500
Grp Volume(v), veh/h 218 299 1540 465 278 0
Grp Sat Flow(s),veh/h/ln1630 1676 1676 1461 1630 1500
Q Serve(g_s), s 4.2 1.8 24.0 8.6 5.2 0.0
Cycle Q Clear(g_c), s 4.2 1.8 24.0 8.6 5.2 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 317 2434 1903 1057 495 228
V/C Ratio(X) 0.69 0.12 0.81 0.44 0.56 0.00
Avail Cap(c_a), veh/h 498 2767 2050 1121 1395 642
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh28.6 2.7 11.3 3.8 25.7 0.0
Incr Delay (d2), s/veh 2.7 0.0 2.4 0.3 1.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.0 0.8 11.5 5.4 2.4 0.0
LnGrp Delay(d),s/veh 31.3 2.7 13.7 4.1 26.7 0.0
LnGrp LOS C A B A C
Approach Vol, veh/h 517 2005 278
Approach Delay, s/veh 14.8 11.5 26.7
Approach LOS B B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 51.5 13.9 10.4 41.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 54.0 28.0 10.0 40.0
Max Q Clear Time (g_c+I1), s 3.8 7.2 6.2 26.0
Green Ext Time (p_c), s 27.0 0.9 0.2 11.1

Intersection Summary
HCM 2010 Ctrl Delay 13.6
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Cumulative
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 318 166 327 1748 5 395 15 231 9 17 9
Future Volume (veh/h) 5 318 166 327 1748 5 395 15 231 9 17 9
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.97 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 5 338 177 348 1860 5 420 16 246 10 18 10
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 11 454 232 362 1448 4 296 700 592 20 247 137
Arrive On Green 0.01 0.21 0.21 0.22 0.42 0.42 0.18 0.40 0.40 0.01 0.23 0.23
Sat Flow, veh/h 1681 2130 1091 1681 3430 9 1681 1765 1492 1681 1063 591
Grp Volume(v), veh/h 5 264 251 348 909 956 420 16 246 10 0 28
Grp Sat Flow(s),veh/h/ln1681 1676 1544 1681 1676 1763 1681 1765 1492 1681 0 1654
Q Serve(g_s), s 0.4 19.2 19.8 26.6 54.9 54.9 22.9 0.7 15.5 0.8 0.0 1.7
Cycle Q Clear(g_c), s 0.4 19.2 19.8 26.6 54.9 54.9 22.9 0.7 15.5 0.8 0.0 1.7
Prop In Lane 1.00 0.71 1.00 0.01 1.00 1.00 1.00 0.36
Lane Grp Cap(c), veh/h 11 357 329 362 708 744 296 700 592 20 0 384
V/C Ratio(X) 0.47 0.74 0.76 0.96 1.28 1.29 1.42 0.02 0.42 0.51 0.00 0.07
Avail Cap(c_a), veh/h 65 406 374 362 708 744 296 700 592 65 0 384
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.99 0.99 0.99 1.00 1.00 1.00 0.98 0.98 0.98 1.00 0.00 1.00
Uniform Delay (d), s/veh64.4 47.8 48.1 50.5 37.6 37.6 53.5 23.9 28.3 63.9 0.0 39.0
Incr Delay (d2), s/veh 28.3 5.2 6.7 37.1 138.5 138.5 206.8 0.1 2.1 19.0 0.0 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 9.4 9.1 16.1 52.6 55.3 27.6 0.4 6.7 0.5 0.0 0.8
LnGrp Delay(d),s/veh 92.7 53.0 54.8 87.6 176.1 176.1 260.4 23.9 30.4 82.9 0.0 39.3
LnGrp LOS F D D F F F F C C F D
Approach Vol, veh/h 520 2213 682 38
Approach Delay, s/veh 54.2 162.2 171.9 50.8
Approach LOS D F F D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s6.6 57.1 33.1 33.2 28.0 35.7 5.9 60.4
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s5.0 44.3 28.0 31.5 22.9 26.4 5.0 54.5
Max Q Clear Time (g_c+I1), s2.8 17.5 28.6 21.8 24.9 3.7 2.4 56.9
Green Ext Time (p_c), s 0.0 0.7 0.0 5.9 0.0 0.6 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 146.6
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 411 46 18 1704 4 66 11 119 39 24 31
Future Volume (veh/h) 4 411 46 18 1704 4 66 11 119 39 24 31
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 1.00 0.98 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 4 419 47 18 1739 4 67 11 121 40 24 32
Adj No. of Lanes 1 1 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 4 889 100 20 1997 5 78 13 141 69 42 55
Arrive On Green 0.00 0.57 0.57 0.01 0.58 0.58 0.15 0.15 0.15 0.10 0.10 0.10
Sat Flow, veh/h 1681 1554 174 1681 3432 8 521 86 941 667 400 534
Grp Volume(v), veh/h 4 0 466 18 849 894 199 0 0 96 0 0
Grp Sat Flow(s),veh/h/ln1681 0 1728 1681 1676 1763 1548 0 0 1602 0 0
Q Serve(g_s), s 0.2 0.0 15.6 1.1 42.3 42.4 12.4 0.0 0.0 5.6 0.0 0.0
Cycle Q Clear(g_c), s 0.2 0.0 15.6 1.1 42.3 42.4 12.4 0.0 0.0 5.6 0.0 0.0
Prop In Lane 1.00 0.10 1.00 0.00 0.34 0.61 0.42 0.33
Lane Grp Cap(c), veh/h 4 0 989 20 976 1026 232 0 0 166 0 0
V/C Ratio(X) 1.01 0.00 0.47 0.89 0.87 0.87 0.86 0.00 0.00 0.58 0.00 0.00
Avail Cap(c_a), veh/h 187 0 1069 187 1037 1091 251 0 0 260 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh49.2 0.0 12.4 48.6 17.5 17.5 40.9 0.0 0.0 42.1 0.0 0.0
Incr Delay (d2), s/veh 214.9 0.0 0.3 65.4 7.8 7.5 23.4 0.0 0.0 3.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 0.0 7.5 0.9 21.5 22.5 6.8 0.0 0.0 2.6 0.0 0.0
LnGrp Delay(d),s/veh 264.1 0.0 12.7 114.0 25.3 25.0 64.3 0.0 0.0 45.3 0.0 0.0
LnGrp LOS F B F C C E D
Approach Vol, veh/h 470 1761 199 96
Approach Delay, s/veh 14.8 26.1 64.3 45.3
Approach LOS B C E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 18.8 5.2 60.4 14.2 4.2 61.4
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 11.0 61.0 16.0 11.0 61.0
Max Q Clear Time (g_c+I1), s 14.4 3.1 17.6 7.6 2.2 44.4
Green Ext Time (p_c), s 0.2 0.0 25.8 0.3 0.0 13.0

Intersection Summary
HCM 2010 Ctrl Delay 27.7
HCM 2010 LOS C



HCM 2010 TWSC Cumulative
12: Range Rd & EB Parkside Dr Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
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Intersection
Int Delay, s/veh 6.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 196 1 41 0 0 0 0 65 14 5 111 0
Future Vol, veh/h 196 1 41 0 0 0 0 65 14 5 111 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 0 - - -
Veh in Median Storage, # - 0 - - - - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 81 81 81 81 81 81 81 81 81 81 81 81
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 242 1 51 0 0 0 0 80 17 6 137 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 229 229 137 - 0 0 80 0 0
          Stage 1 149 149 - - - - - - -
          Stage 2 80 80 - - - - - - -
Critical Hdwy 6.42 6.52 6.22 - - - 4.12 - -
Critical Hdwy Stg 1 5.42 5.52 - - - - - - -
Critical Hdwy Stg 2 5.42 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 - - - 2.218 - -
Pot Cap-1 Maneuver 759 671 911 0 - - 1518 - 0
          Stage 1 879 774 - 0 - - - - 0
          Stage 2 943 828 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 756 0 911 - - - 1518 - -
Mov Cap-2 Maneuver 756 0 - - - - - - -
          Stage 1 875 0 - - - - - - -
          Stage 2 943 0 - - - - - - -

Approach EB NB SB
HCM Control Delay, s 12.4 0 0.3
HCM LOS B

Minor Lane/Major Mvmt NBT NBR EBLn1 SBL SBT
Capacity (veh/h) - - 779 1518 -
HCM Lane V/C Ratio - - 0.377 0.004 -
HCM Control Delay (s) - - 12.4 7.4 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 1.8 0 -



HCM Unsignalized Intersection Capacity Analysis Cumulative
13: Range Rd & WB Parkside Dr Timing Plan: AM PEAK
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 21 240 116 643
Future Volume (Veh/h) 0 0 21 240 116 643
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89
Hourly flow rate (vph) 0 0 24 270 130 722
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 448 130 130
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 448 130 130
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 98
cM capacity (veh/h) 559 920 1455

Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 24 270 130 722
Volume Left 24 0 0 0
Volume Right 0 0 0 722
cSH 1455 1700 1700 1700
Volume to Capacity 0.02 0.16 0.08 0.42
Queue Length 95th (ft) 1 0 0 0
Control Delay (s) 7.5 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.6 0.0
Approach LOS

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 44 154 149 94 456 104 316 314 54 136 203 110
Future Volume (veh/h) 44 154 149 94 456 104 316 314 54 136 203 110
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.96 1.00 0.96 1.00 0.93
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 51 179 0 109 530 121 367 365 63 158 236 128
Adj No. of Lanes 1 1 1 1 1 0 1 1 1 1 1 1
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 90 633 538 142 533 122 385 525 428 192 316 250
Arrive On Green 0.05 0.36 0.00 0.08 0.39 0.38 0.23 0.30 0.30 0.12 0.18 0.18
Sat Flow, veh/h 1681 1765 1500 1681 1380 315 1648 1731 1410 1648 1731 1370
Grp Volume(v), veh/h 51 179 0 109 0 651 367 365 63 158 236 128
Grp Sat Flow(s),veh/h/ln1681 1765 1500 1681 0 1695 1648 1731 1410 1648 1731 1370
Q Serve(g_s), s 3.5 8.4 0.0 7.4 0.0 44.6 25.6 21.7 3.8 10.9 15.0 9.8
Cycle Q Clear(g_c), s 3.5 8.4 0.0 7.4 0.0 44.6 25.6 21.7 3.8 10.9 15.0 9.8
Prop In Lane 1.00 1.00 1.00 0.19 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 90 633 538 142 0 655 385 525 428 192 316 250
V/C Ratio(X) 0.57 0.28 0.00 0.77 0.00 0.99 0.95 0.70 0.15 0.82 0.75 0.51
Avail Cap(c_a), veh/h 110 633 538 225 0 655 385 529 431 223 359 285
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh53.8 26.7 0.0 52.2 0.0 35.7 44.1 35.9 29.6 50.3 45.1 42.9
Incr Delay (d2), s/veh 5.5 0.2 0.0 8.3 0.0 33.7 34.0 3.9 0.2 19.2 7.3 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.7 4.2 0.0 3.8 0.0 26.9 15.3 10.9 1.5 6.0 7.9 3.8
LnGrp Delay(d),s/veh 59.3 26.9 0.0 60.6 0.0 69.4 78.1 39.8 29.8 69.5 52.4 44.6
LnGrp LOS E C E E E D C E D D
Approach Vol, veh/h 230 760 795 522
Approach Delay, s/veh 34.1 68.1 56.7 55.6
Approach LOS C E E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s31.2 25.7 10.3 49.4 17.5 39.3 13.9 45.8
Change Period (Y+Rc), s 4.6 * 5 4.6 * 5 4.6 5.0 4.6 5.0
Max Green Setting (Gmax), s26.6 * 24 7.0 * 44 15.2 34.6 15.0 36.0
Max Q Clear Time (g_c+I1), s27.6 17.0 5.5 46.6 12.9 23.7 9.4 10.4
Green Ext Time (p_c), s 0.0 1.9 0.0 0.0 0.1 2.6 0.1 3.9

Intersection Summary
HCM 2010 Ctrl Delay 58.0
HCM 2010 LOS E

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 13 667 54 65 1531 9 204 5 152 22 5 20
Future Volume (veh/h) 13 667 54 65 1531 9 204 5 152 22 5 20
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 15 776 63 76 1780 10 237 6 177 26 6 23
Adj No. of Lanes 1 2 1 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 39 1804 785 96 1955 11 267 328 279 58 20 76
Arrive On Green 0.02 0.54 0.54 0.06 0.57 0.57 0.16 0.19 0.19 0.03 0.06 0.06
Sat Flow, veh/h 1681 3353 1458 1681 3418 19 1681 1765 1500 1681 320 1228
Grp Volume(v), veh/h 15 776 63 76 872 918 237 6 177 26 0 29
Grp Sat Flow(s),veh/h/ln1681 1676 1458 1681 1676 1761 1681 1765 1500 1681 0 1548
Q Serve(g_s), s 1.0 15.8 2.4 5.1 52.8 53.0 15.7 0.3 12.4 1.7 0.0 2.0
Cycle Q Clear(g_c), s 1.0 15.8 2.4 5.1 52.8 53.0 15.7 0.3 12.4 1.7 0.0 2.0
Prop In Lane 1.00 1.00 1.00 0.01 1.00 1.00 1.00 0.79
Lane Grp Cap(c), veh/h 39 1804 785 96 959 1007 267 328 279 58 0 95
V/C Ratio(X) 0.38 0.43 0.08 0.79 0.91 0.91 0.89 0.02 0.64 0.45 0.00 0.30
Avail Cap(c_a), veh/h 103 1886 820 192 1032 1084 355 512 435 133 0 245
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh54.8 15.8 12.7 53.0 21.7 21.8 46.9 37.8 42.8 53.9 0.0 51.1
Incr Delay (d2), s/veh 6.1 0.1 0.0 13.5 10.7 10.4 18.7 0.0 2.4 5.3 0.0 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 7.3 1.0 2.7 27.1 28.4 8.7 0.2 5.3 0.9 0.0 0.9
LnGrp Delay(d),s/veh 60.8 15.9 12.7 66.5 32.5 32.2 65.6 37.9 45.1 59.2 0.0 52.8
LnGrp LOS E B B E C C E D D E D
Approach Vol, veh/h 854 1866 420 55
Approach Delay, s/veh 16.4 33.7 56.6 55.8
Approach LOS B C E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.5 67.2 23.1 12.0 7.6 71.1 8.9 26.1
Change Period (Y+Rc), s 5.0 6.0 5.0 5.0 5.0 6.0 5.0 5.0
Max Green Setting (Gmax), s13.0 64.0 24.0 18.0 7.0 70.0 9.0 33.0
Max Q Clear Time (g_c+I1), s7.1 17.8 17.7 4.0 3.0 55.0 3.7 14.4
Green Ext Time (p_c), s 0.1 18.2 0.4 0.6 0.0 10.1 0.0 0.7

Intersection Summary
HCM 2010 Ctrl Delay 32.5
HCM 2010 LOS C
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 783 58 29 1328 277 173
Future Volume (veh/h) 783 58 29 1328 277 173
Number 2 12 1 6 3 18
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.96 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1800 1765 1765 1765 1765
Adj Flow Rate, veh/h 842 62 31 1428 298 186
Adj No. of Lanes 2 0 1 2 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1425 105 80 1971 365 326
Arrive On Green 0.45 0.45 0.05 0.59 0.22 0.22
Sat Flow, veh/h 3246 232 1681 3441 1681 1500
Grp Volume(v), veh/h 447 457 31 1428 298 186
Grp Sat Flow(s),veh/h/ln1676 1713 1681 1676 1681 1500
Q Serve(g_s), s 11.3 11.3 1.0 17.2 9.5 6.2
Cycle Q Clear(g_c), s 11.3 11.3 1.0 17.2 9.5 6.2
Prop In Lane 0.14 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 757 773 80 1971 365 326
V/C Ratio(X) 0.59 0.59 0.39 0.72 0.82 0.57
Avail Cap(c_a), veh/h 757 773 268 2259 477 426
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh11.6 11.6 26.1 8.3 21.0 19.7
Incr Delay (d2), s/veh 1.2 1.2 3.0 1.0 8.2 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.3 5.5 0.5 8.0 5.2 2.7
LnGrp Delay(d),s/veh 12.8 12.8 29.1 9.4 29.2 21.3
LnGrp LOS B B C A C C
Approach Vol, veh/h 904 1459 484
Approach Delay, s/veh 12.8 9.8 26.2
Approach LOS B A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s7.7 31.5 39.2 17.3
Change Period (Y+Rc), s 5.0 6.0 6.0 5.0
Max Green Setting (Gmax), s9.0 24.0 38.0 16.0
Max Q Clear Time (g_c+I1), s3.0 13.3 19.2 11.5
Green Ext Time (p_c), s 0.0 9.2 13.9 0.7

Intersection Summary
HCM 2010 Ctrl Delay 13.5
HCM 2010 LOS B
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 902 54 125 1175 182 500
Future Volume (vph) 902 54 125 1175 182 500
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.4 4.4 4.4
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.90
Flt Protected 1.00 0.95 1.00 0.99
Satd. Flow (prot) 3309 1676 3353 1554
Flt Permitted 1.00 0.95 1.00 0.99
Satd. Flow (perm) 3309 1676 3353 1554
Peak-hour factor, PHF 0.87 0.87 0.87 0.87 0.87 0.87
Adj. Flow (vph) 1037 62 144 1351 209 575
RTOR Reduction (vph) 3 0 0 0 66 0
Lane Group Flow (vph) 1096 0 144 1351 718 0
Confl. Peds. (#/hr) 14 14 1 1
Confl. Bikes (#/hr) 2
Turn Type NA Prot NA Prot
Protected Phases 2 1 3 6 4
Permitted Phases
Actuated Green, G (s) 44.0 10.0 85.0 55.0
Effective Green, g (s) 45.0 10.6 85.6 55.6
Actuated g/C Ratio 0.30 0.07 0.57 0.37
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 2.0 3.0 3.0
Lane Grp Cap (vph) 992 118 1913 576
v/s Ratio Prot c0.33 c0.09 c0.40 c0.46
v/s Ratio Perm
v/c Ratio 1.11 1.22 0.71 1.25
Uniform Delay, d1 52.5 69.7 23.2 47.2
Progression Factor 1.00 1.28 0.54 1.00
Incremental Delay, d2 61.9 151.4 1.1 124.9
Delay (s) 114.4 240.9 13.7 172.1
Level of Service F F B F
Approach Delay (s) 114.4 35.6 172.1
Approach LOS F D F

Intersection Summary
HCM 2000 Control Delay 92.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 17.2
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 409 435 670 292 1198 738 145 424 88 304 491 189
Future Volume (veh/h) 409 435 670 292 1198 738 145 424 88 304 491 189
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1731 1731 1800 1731 1731 1731
Adj Flow Rate, veh/h 454 483 744 324 1331 820 161 471 98 338 546 210
Adj No. of Lanes 2 2 1 1 2 1 1 2 0 2 1 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 426 901 375 363 1186 509 127 771 159 344 546 459
Arrive On Green 0.13 0.27 0.26 0.22 0.35 0.35 0.08 0.28 0.27 0.18 0.53 0.53
Sat Flow, veh/h 3261 3353 1456 1681 3353 1437 1648 2708 560 3198 1731 1454
Grp Volume(v), veh/h 454 483 744 324 1331 820 161 285 284 338 546 210
Grp Sat Flow(s),veh/h/ln1630 1676 1456 1681 1676 1437 1648 1644 1623 1599 1731 1454
Q Serve(g_s), s 17.0 16.0 33.4 24.3 46.0 46.0 10.0 19.5 19.8 13.7 41.0 11.7
Cycle Q Clear(g_c), s 17.0 16.0 33.4 24.3 46.0 46.0 10.0 19.5 19.8 13.7 41.0 11.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.34 1.00 1.00
Lane Grp Cap(c), veh/h 426 901 375 363 1186 509 127 468 462 344 546 459
V/C Ratio(X) 1.06 0.54 1.99 0.89 1.12 1.61 1.27 0.61 0.62 0.98 1.00 0.46
Avail Cap(c_a), veh/h 426 901 375 427 1186 509 127 468 462 344 546 459
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.67 1.67 1.67
Upstream Filter(I) 0.99 0.99 0.99 0.09 0.09 0.09 1.00 1.00 1.00 0.87 0.87 0.87
Uniform Delay (d), s/veh56.5 40.6 48.3 49.5 42.0 42.0 60.0 40.2 40.6 53.2 30.8 23.8
Incr Delay (d2), s/veh 61.6 0.4 453.1 2.2 56.1 276.4 169.3 5.8 6.0 40.2 36.0 2.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.3 7.4 60.6 11.6 30.5 57.3 10.5 9.6 9.6 7.9 24.7 5.0
LnGrp Delay(d),s/veh 118.1 41.0 501.4 51.7 98.1 318.4 229.3 46.0 46.6 93.4 66.8 26.7
LnGrp LOS F D F D F F F D D F F C
Approach Vol, veh/h 1681 2475 730 1094
Approach Delay, s/veh 265.6 165.0 86.7 67.3
Approach LOS F F F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.0 41.0 32.1 38.9 14.0 45.0 21.0 50.0
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s12.9 35.5 31.9 28.5 8.9 39.5 15.9 44.5
Max Q Clear Time (g_c+I1), s15.7 21.8 26.3 35.4 12.0 43.0 19.0 48.0
Green Ext Time (p_c), s 0.0 3.5 0.6 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 165.8
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 154 20 147 36 25 66 175 1381 15 16 801 258
Future Volume (vph) 154 20 147 36 25 66 175 1381 15 16 801 258
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 *0.85
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.89 1.00 1.00 1.00 0.96
Flt Protected 0.95 0.96 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1593 1613 1466 1676 1574 1644 3282 1644 4205
Flt Permitted 0.95 0.96 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1593 1613 1466 1676 1574 1644 3282 1644 4205
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 164 21 156 38 27 70 186 1469 16 17 852 274
RTOR Reduction (vph) 0 0 138 0 66 0 0 0 0 0 34 0
Lane Group Flow (vph) 84 101 18 38 31 0 186 1485 0 17 1092 0
Confl. Peds. (#/hr) 7 7 7 6 6 7
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm Split NA Prot NA Prot NA
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 13.7 13.7 13.7 7.1 7.1 18.5 86.5 2.3 70.3
Effective Green, g (s) 14.8 14.8 14.8 8.2 8.2 19.6 87.6 3.4 71.4
Actuated g/C Ratio 0.11 0.11 0.11 0.06 0.06 0.15 0.67 0.03 0.55
Clearance Time (s) 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1
Vehicle Extension (s) 1.7 1.7 1.7 1.7 1.7 1.7 2.2 1.7 2.2
Lane Grp Cap (vph) 181 183 166 105 99 247 2211 42 2309
v/s Ratio Prot 0.05 c0.06 c0.02 0.02 c0.11 c0.45 0.01 0.26
v/s Ratio Perm 0.01
v/c Ratio 0.46 0.55 0.11 0.36 0.32 0.75 0.67 0.40 0.47
Uniform Delay, d1 53.9 54.5 51.7 58.4 58.2 52.9 12.6 62.3 17.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.96 1.17 1.13 0.57
Incremental Delay, d2 0.7 2.0 0.1 0.8 0.7 1.1 0.1 2.1 0.6
Delay (s) 54.6 56.5 51.8 59.2 58.9 52.0 14.9 72.8 10.8
Level of Service D E D E E D B E B
Approach Delay (s) 53.9 59.0 19.0 11.8
Approach LOS D E B B

Intersection Summary
HCM 2000 Control Delay 21.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative
20: Bailey Rd & SR-4 EB Ramps Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 220 273 352 0 0 288 0 1322 279 230 760 293
Future Volume (vph) 220 273 352 0 0 288 0 1322 279 230 760 293
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.4 5.4 5.5 5.5 5.5 5.0 5.5 4.5
Lane Util. Factor 0.95 1.00 0.88 0.95 1.00 0.97 0.95 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3462 1550 2787 3471 1523 3367 3471 1505
Flt Permitted 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3462 1550 2787 3471 1523 3367 3471 1505
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 224 279 359 0 0 294 0 1349 285 235 776 299
RTOR Reduction (vph) 0 0 76 0 0 233 0 0 55 0 0 0
Lane Group Flow (vph) 0 503 283 0 0 61 0 1349 230 235 776 299
Confl. Peds. (#/hr) 10 10 22 4 4 22
Confl. Bikes (#/hr) 4
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Perm NA custom Perm NA Perm Prot NA Free
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 8 2 Free
Actuated Green, G (s) 27.3 33.4 27.3 75.8 75.8 12.9 81.6 130.0
Effective Green, g (s) 26.9 32.6 26.8 75.3 75.3 11.9 81.1 130.0
Actuated g/C Ratio 0.21 0.25 0.21 0.58 0.58 0.09 0.62 1.00
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0 2.0 4.0
Lane Grp Cap (vph) 716 453 574 2010 882 308 2165 1505
v/s Ratio Prot 0.03 c0.39 c0.07 0.22
v/s Ratio Perm 0.15 0.16 0.02 0.15 0.20
v/c Ratio 0.70 0.63 0.11 0.67 0.26 0.76 0.36 0.20
Uniform Delay, d1 47.8 43.3 41.9 18.8 13.6 57.7 11.8 0.0
Progression Factor 1.00 1.00 1.00 0.70 0.40 0.98 1.19 1.00
Incremental Delay, d2 2.6 1.9 0.0 1.4 0.6 8.3 0.4 0.3
Delay (s) 50.4 45.2 41.9 14.7 6.1 64.8 14.5 0.3
Level of Service D D D B A E B A
Approach Delay (s) 48.2 41.9 13.2 20.2
Approach LOS D D B C

Intersection Summary
HCM 2000 Control Delay 24.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.3
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative
21: Bailey Rd & SR-4 WB On-Ramp/Canal Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 341 277 152 766 851 340 127 596 165
Future Volume (veh/h) 0 0 0 341 277 152 766 851 340 127 596 165
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1800 1731 1731 1800 1731 1731 1800
Adj Flow Rate, veh/h 363 295 162 815 905 362 135 634 176
Adj No. of Lanes 0 2 0 2 3 0 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 2 0 4 4 4 4 4 4
Cap, veh/h 391 342 192 871 1735 692 160 887 246
Arrive On Green 0.28 0.28 0.28 0.27 0.53 0.53 0.03 0.12 0.12
Sat Flow, veh/h 1412 1232 692 3198 3291 1313 1648 2521 699
Grp Volume(v), veh/h 436 0 384 815 866 401 135 413 397
Grp Sat Flow(s),veh/h/ln 1694 0 1642 1599 1575 1454 1648 1644 1575
Q Serve(g_s), s 32.5 0.0 28.7 32.4 23.3 23.4 10.6 31.5 31.6
Cycle Q Clear(g_c), s 32.5 0.0 28.7 32.4 23.3 23.4 10.6 31.5 31.6
Prop In Lane 0.83 0.42 1.00 0.90 1.00 0.44
Lane Grp Cap(c), veh/h 470 0 455 871 1661 767 160 579 555
V/C Ratio(X) 0.93 0.00 0.84 0.94 0.52 0.52 0.84 0.71 0.72
Avail Cap(c_a), veh/h 521 0 505 935 1661 767 241 579 555
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.7 0.0 44.3 46.2 20.0 20.1 61.9 51.1 51.2
Incr Delay (d2), s/veh 21.5 0.0 11.1 15.1 1.2 2.5 10.1 7.3 7.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 18.0 0.0 14.4 16.1 10.4 9.9 5.3 15.5 15.0
LnGrp Delay(d),s/veh 67.2 0.0 55.5 61.3 21.2 22.7 72.1 58.5 58.9
LnGrp LOS E E E C C E E E
Approach Vol, veh/h 820 2082 945
Approach Delay, s/veh 61.7 37.2 60.6
Approach LOS E D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s16.6 73.3 39.4 50.6 40.0
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0
Max Green Setting (Gmax), s19.0 58.0 38.0 39.0 40.0
Max Q Clear Time (g_c+I1), s12.6 25.4 34.4 33.6 34.5
Green Ext Time (p_c), s 0.1 19.6 1.0 4.7 1.5

Intersection Summary
HCM 2010 Ctrl Delay 48.2
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Cumulative
22: Bailey Rd & Canal Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 21

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 32 232 378 644 527 47
Future Volume (veh/h) 32 232 378 644 527 47
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 33 242 394 671 549 49
Adj No. of Lanes 1 1 1 2 2 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 295 263 411 2519 1476 131
Arrive On Green 0.18 0.18 0.49 1.00 0.16 0.16
Sat Flow, veh/h 1681 1500 1681 3441 3190 276
Grp Volume(v), veh/h 33 242 394 671 296 302
Grp Sat Flow(s),veh/h/ln1681 1500 1681 1676 1676 1702
Q Serve(g_s), s 2.1 20.6 29.3 0.0 20.5 20.7
Cycle Q Clear(g_c), s 2.1 20.6 29.3 0.0 20.5 20.7
Prop In Lane 1.00 1.00 1.00 0.16
Lane Grp Cap(c), veh/h 295 263 411 2519 798 810
V/C Ratio(X) 0.11 0.92 0.96 0.27 0.37 0.37
Avail Cap(c_a), veh/h 349 312 646 2519 798 810
HCM Platoon Ratio 1.00 1.00 2.00 2.00 0.33 0.33
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.31 0.31
Uniform Delay (d), s/veh45.1 52.7 32.5 0.0 37.4 37.4
Incr Delay (d2), s/veh 0.1 26.5 15.4 0.3 0.4 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 17.8 15.1 0.1 9.6 9.8
LnGrp Delay(d),s/veh 45.1 79.1 47.9 0.3 37.8 37.8
LnGrp LOS D E D A D D
Approach Vol, veh/h 275 1065 598
Approach Delay, s/veh 75.1 17.9 37.8
Approach LOS E B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 103.2 26.8 35.8 67.3
Change Period (Y+Rc), s 5.5 4.0 4.0 5.5
Max Green Setting (Gmax), s 93.5 27.0 50.0 39.5
Max Q Clear Time (g_c+I1), s 2.0 22.6 31.3 22.7
Green Ext Time (p_c), s 18.4 0.2 0.5 9.8

Intersection Summary
HCM 2010 Ctrl Delay 32.2
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Cumulative
23: Chestnut Dr & Leland Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 763 3 4 2244 2 66 5 4 2 5 9
Future Volume (veh/h) 3 763 3 4 2244 2 66 5 4 2 5 9
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1765 1800 1765 1800
Adj Flow Rate, veh/h 4 942 4 5 2770 2 81 6 5 2 6 11
Adj No. of Lanes 1 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 9 1632 7 11 1643 1 173 10 179 47 64 91
Arrive On Green 0.01 0.48 0.47 0.01 0.96 0.93 0.12 0.12 0.12 0.12 0.12 0.12
Sat Flow, veh/h 1681 3424 15 1681 3438 2 794 83 1489 21 528 754
Grp Volume(v), veh/h 4 461 485 5 1350 1422 87 0 5 19 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1762 1681 1676 1764 877 0 1489 1302 0 0
Q Serve(g_s), s 0.2 17.9 17.9 0.3 43.0 43.0 0.2 0.0 0.3 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 17.9 17.9 0.3 43.0 43.0 9.6 0.0 0.3 9.5 0.0 0.0
Prop In Lane 1.00 0.01 1.00 0.00 0.93 1.00 0.11 0.58
Lane Grp Cap(c), veh/h 9 799 840 11 801 843 183 0 179 201 0 0
V/C Ratio(X) 0.45 0.58 0.58 0.46 1.69 1.69 0.48 0.00 0.03 0.09 0.00 0.00
Avail Cap(c_a), veh/h 187 801 842 187 801 843 404 0 414 446 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.60 0.60 0.60 0.09 0.09 0.09 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh44.6 17.0 17.0 44.3 2.0 2.0 39.0 0.0 34.9 35.3 0.0 0.0
Incr Delay (d2), s/veh 7.7 0.5 0.5 1.0 309.2 309.4 0.7 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 8.3 8.7 0.1 79.0 83.2 2.2 0.0 0.1 0.4 0.0 0.0
LnGrp Delay(d),s/veh 52.3 17.5 17.5 45.2 311.2 311.4 39.7 0.0 35.0 35.3 0.0 0.0
LnGrp LOS D B B D F F D C D
Approach Vol, veh/h 950 2777 92 19
Approach Delay, s/veh 17.7 310.8 39.5 35.3
Approach LOS B F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.6 46.9 14.9 4.5 47.0 14.9
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s10.0 42.0 25.0 10.0 42.0 25.0
Max Q Clear Time (g_c+I1), s2.3 19.9 11.5 2.2 45.0 11.6
Green Ext Time (p_c), s 0.0 18.7 0.1 0.0 0.0 0.1

Intersection Summary
HCM 2010 Ctrl Delay 230.4
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative
24: Jacqueline Dr & Leland Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 729 27 5 2070 12 83 1 45 24 5 16
Future Volume (veh/h) 3 729 27 5 2070 12 83 1 45 24 5 16
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 4 868 32 6 2464 14 99 1 54 29 6 19
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 12 1528 56 18 1595 9 182 7 67 147 38 67
Arrive On Green 0.01 0.46 0.45 0.02 0.93 0.91 0.13 0.13 0.13 0.13 0.13 0.13
Sat Flow, veh/h 1681 3298 122 1681 3418 19 907 58 521 671 298 526
Grp Volume(v), veh/h 4 441 459 6 1207 1271 154 0 0 54 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1743 1681 1676 1761 1486 0 0 1495 0 0
Q Serve(g_s), s 0.2 17.3 17.3 0.3 42.0 42.0 6.2 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 17.3 17.3 0.3 42.0 42.0 8.9 0.0 0.0 2.8 0.0 0.0
Prop In Lane 1.00 0.07 1.00 0.01 0.64 0.35 0.54 0.35
Lane Grp Cap(c), veh/h 12 777 808 18 782 822 256 0 0 253 0 0
V/C Ratio(X) 0.32 0.57 0.57 0.33 1.54 1.55 0.60 0.00 0.00 0.21 0.00 0.00
Avail Cap(c_a), veh/h 187 782 814 187 782 822 484 0 0 483 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.94 0.94 0.94 0.37 0.37 0.37 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh44.4 17.6 17.6 43.7 3.0 3.0 37.9 0.0 0.0 35.4 0.0 0.0
Incr Delay (d2), s/veh 13.4 0.9 0.9 3.8 246.8 248.2 2.3 0.0 0.0 0.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 8.2 8.5 0.2 66.7 70.8 3.9 0.0 0.0 1.2 0.0 0.0
LnGrp Delay(d),s/veh 57.8 18.5 18.5 47.5 249.8 251.2 40.2 0.0 0.0 35.8 0.0 0.0
LnGrp LOS E B B D F F D D
Approach Vol, veh/h 904 2484 154 54
Approach Delay, s/veh 18.7 250.0 40.2 35.8
Approach LOS B F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.0 45.7 15.5 4.7 46.0 15.5
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s10.0 41.0 26.0 10.0 41.0 26.0
Max Q Clear Time (g_c+I1), s2.3 19.3 4.8 2.2 44.0 10.9
Green Ext Time (p_c), s 0.0 18.7 0.8 0.0 0.0 0.7

Intersection Summary
HCM 2010 Ctrl Delay 179.7
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Cumulative
25: Montevideo Dr & Leland Rd Timing Plan: AM PEAK
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 845 4 11 2026 25 29
Future Volume (vph) 845 4 11 2026 25 29
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.93
Flt Protected 1.00 0.95 1.00 0.98
Satd. Flow (prot) 3350 1676 3353 1588
Flt Permitted 1.00 0.95 1.00 0.98
Satd. Flow (perm) 3350 1676 3353 1588
Peak-hour factor, PHF 0.83 0.83 0.83 0.83 0.83 0.83
Adj. Flow (vph) 1018 5 13 2441 30 35
RTOR Reduction (vph) 0 0 0 0 31 0
Lane Group Flow (vph) 1023 0 13 2441 34 0
Confl. Peds. (#/hr) 2 2 1
Turn Type NA Prot NA Prot
Protected Phases 2 1 6 8
Permitted Phases
Actuated Green, G (s) 63.5 1.5 70.0 9.0
Effective Green, g (s) 65.5 2.5 72.0 10.0
Actuated g/C Ratio 0.73 0.03 0.80 0.11
Clearance Time (s) 6.0 5.0 6.0 5.0
Vehicle Extension (s) 4.3 3.0 4.3 3.0
Lane Grp Cap (vph) 2438 46 2682 176
v/s Ratio Prot 0.31 0.01 c0.73 c0.02
v/s Ratio Perm
v/c Ratio 0.42 0.28 0.91 0.19
Uniform Delay, d1 4.8 42.9 6.6 36.3
Progression Factor 1.78 1.24 1.25 1.00
Incremental Delay, d2 0.2 1.7 3.3 0.5
Delay (s) 8.7 54.9 11.5 36.9
Level of Service A D B D
Approach Delay (s) 8.7 11.8 36.9
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 137 746 12 10 1632 74 11 1 9 281 3 201
Future Volume (veh/h) 137 746 12 10 1632 74 11 1 9 281 3 201
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 147 802 13 11 1755 80 12 1 10 302 3 216
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 177 1811 29 22 1451 66 364 439 369 439 459 369
Arrive On Green 0.11 0.54 0.53 0.03 0.89 0.87 0.25 0.25 0.25 0.26 0.26 0.25
Sat Flow, veh/h 1681 3376 55 1681 3266 148 1148 1765 1484 1384 1765 1484
Grp Volume(v), veh/h 147 398 417 11 896 939 12 1 10 302 3 216
Grp Sat Flow(s),veh/h/ln1681 1676 1755 1681 1676 1737 1148 1765 1484 1384 1765 1484
Q Serve(g_s), s 7.7 13.0 13.0 0.6 40.0 40.0 0.7 0.0 0.5 18.6 0.1 11.5
Cycle Q Clear(g_c), s 7.7 13.0 13.0 0.6 40.0 40.0 0.8 0.0 0.5 18.6 0.1 11.5
Prop In Lane 1.00 0.03 1.00 0.09 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 177 899 941 22 745 772 364 439 369 439 459 369
V/C Ratio(X) 0.83 0.44 0.44 0.49 1.20 1.22 0.03 0.00 0.03 0.69 0.01 0.58
Avail Cap(c_a), veh/h 187 899 941 187 745 772 436 549 462 525 569 462
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.93 0.93 0.93 0.63 0.63 0.63 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh39.5 12.7 12.7 43.5 5.0 5.1 25.7 25.4 25.6 31.5 24.7 29.7
Incr Delay (d2), s/veh 21.9 0.1 0.1 3.8 99.2 105.3 0.0 0.0 0.0 2.9 0.0 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.7 6.0 6.3 0.3 35.4 38.5 0.2 0.0 0.2 7.5 0.1 4.9
LnGrp Delay(d),s/veh 61.4 12.8 12.8 47.3 104.2 110.4 25.8 25.4 25.6 34.5 24.7 31.2
LnGrp LOS E B B D F F C C C C C C
Approach Vol, veh/h 962 1846 23 521
Approach Delay, s/veh 20.2 107.0 25.7 33.1
Approach LOS C F C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.2 52.3 26.4 13.5 44.0 26.4
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s10.0 39.0 28.0 10.0 39.0 28.0
Max Q Clear Time (g_c+I1), s2.6 15.0 20.6 9.7 42.0 2.8
Green Ext Time (p_c), s 0.0 8.2 1.5 0.0 0.0 2.4

Intersection Summary
HCM 2010 Ctrl Delay 70.0
HCM 2010 LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 977 40 2 1730 10 116 5 9 12 1 31
Future Volume (veh/h) 7 977 40 2 1730 10 116 5 9 12 1 31
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 7 987 40 2 1747 10 117 5 9 12 1 31
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 15 1370 56 5 1405 8 220 6 11 80 24 126
Arrive On Green 0.01 0.42 0.41 0.01 0.82 0.80 0.11 0.11 0.11 0.11 0.11 0.11
Sat Flow, veh/h 1681 3282 133 1681 3418 20 1299 55 100 257 217 1130
Grp Volume(v), veh/h 7 504 523 2 856 901 131 0 0 44 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1739 1681 1676 1761 1454 0 0 1604 0 0
Q Serve(g_s), s 0.4 22.5 22.6 0.1 37.0 37.0 5.5 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.4 22.5 22.6 0.1 37.0 37.0 7.8 0.0 0.0 2.3 0.0 0.0
Prop In Lane 1.00 0.08 1.00 0.01 0.89 0.07 0.27 0.70
Lane Grp Cap(c), veh/h 15 700 726 5 689 724 238 0 0 230 0 0
V/C Ratio(X) 0.47 0.72 0.72 0.44 1.24 1.24 0.55 0.00 0.00 0.19 0.00 0.00
Avail Cap(c_a), veh/h 243 700 726 243 689 724 514 0 0 523 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.85 0.85 0.85 0.44 0.44 0.44 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh44.4 21.8 21.9 44.7 8.0 8.0 38.8 0.0 0.0 36.6 0.0 0.0
Incr Delay (d2), s/veh 7.0 2.9 2.8 10.5 114.7 115.2 0.7 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 10.9 11.3 0.1 37.3 39.3 3.2 0.0 0.0 1.0 0.0 0.0
LnGrp Delay(d),s/veh 51.4 24.8 24.7 55.2 122.7 123.2 39.6 0.0 0.0 36.7 0.0 0.0
LnGrp LOS D C C E F F D D
Approach Vol, veh/h 1034 1759 131 44
Approach Delay, s/veh 24.9 122.9 39.6 36.7
Approach LOS C F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.2 41.6 14.0 4.8 41.0 14.0
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s13.0 36.0 28.0 13.0 36.0 28.0
Max Q Clear Time (g_c+I1), s2.1 24.6 4.3 2.4 39.0 9.8
Green Ext Time (p_c), s 0.0 7.9 0.3 0.0 0.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 83.8
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 45 941 56 1 1619 133 45 60 1 87 23 51
Future Volume (veh/h) 45 941 56 1 1619 133 45 60 1 87 23 51
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 0.97 0.96 0.97 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1800 1800 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 47 980 58 1 1686 139 47 62 1 91 24 53
Adj No. of Lanes 0 2 0 0 2 0 0 1 0 0 1 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 44 939 74 40 1468 119 160 187 3 196 57 88
Arrive On Green 0.48 0.48 0.46 0.96 0.96 0.91 0.19 0.19 0.18 0.19 0.19 0.18
Sat Flow, veh/h 0 1964 155 0 3072 250 545 992 14 712 300 466
Grp Volume(v), veh/h 496 0 589 959 0 867 110 0 0 168 0 0
Grp Sat Flow(s),veh/h/ln 543 0 1576 1764 0 1559 1552 0 0 1478 0 0
Q Serve(g_s), s 0.0 0.0 28.1 6.5 0.0 43.0 0.0 0.0 0.0 3.6 0.0 0.0
Cycle Q Clear(g_c), s 43.0 0.0 28.1 43.0 0.0 43.0 5.3 0.0 0.0 8.8 0.0 0.0
Prop In Lane 0.09 0.10 0.00 0.16 0.43 0.01 0.54 0.32
Lane Grp Cap(c), veh/h 303 0 753 883 0 745 350 0 0 341 0 0
V/C Ratio(X) 1.63 0.00 0.78 1.09 0.00 1.16 0.31 0.00 0.00 0.49 0.00 0.00
Avail Cap(c_a), veh/h 303 0 753 883 0 745 721 0 0 681 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.00 0.91 0.35 0.00 0.35 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh30.6 0.0 19.7 3.0 0.0 2.3 31.7 0.0 0.0 33.2 0.0 0.0
Incr Delay (d2), s/veh 299.0 0.0 4.5 46.5 0.0 79.5 0.5 0.0 0.0 1.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln31.7 0.0 13.1 33.0 0.0 27.3 2.4 0.0 0.0 3.9 0.0 0.0
LnGrp Delay(d),s/veh 329.6 0.0 24.2 49.5 0.0 81.8 32.2 0.0 0.0 34.3 0.0 0.0
LnGrp LOS F C F F C C
Approach Vol, veh/h 1085 1826 110 168
Approach Delay, s/veh 163.8 64.8 32.2 34.3
Approach LOS F E C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 47.0 21.0 47.0 21.0
Change Period (Y+Rc), s 6.0 5.0 6.0 5.0
Max Green Setting (Gmax), s 41.0 38.0 41.0 38.0
Max Q Clear Time (g_c+I1), s 45.0 10.8 45.0 7.3
Green Ext Time (p_c), s 0.0 1.2 0.0 1.2

Intersection Summary
HCM 2010 Ctrl Delay 95.7
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 21 889 83 38 1678 59 145 6 97 94 20 60
Future Volume (veh/h) 21 889 83 38 1678 59 145 6 97 94 20 60
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 22 936 87 40 1766 62 153 6 102 99 21 63
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 40 964 90 59 1065 37 184 213 170 124 33 98
Arrive On Green 0.02 0.31 0.30 0.04 0.32 0.31 0.11 0.12 0.12 0.07 0.09 0.08
Sat Flow, veh/h 1681 3099 288 1681 3301 115 1681 1765 1480 1681 384 1152
Grp Volume(v), veh/h 22 506 517 40 892 936 153 6 102 99 0 84
Grp Sat Flow(s),veh/h/ln1681 1676 1711 1681 1676 1740 1681 1765 1480 1681 0 1535
Q Serve(g_s), s 1.2 26.8 26.8 2.1 29.0 29.0 8.0 0.3 5.9 5.2 0.0 4.8
Cycle Q Clear(g_c), s 1.2 26.8 26.8 2.1 29.0 29.0 8.0 0.3 5.9 5.2 0.0 4.8
Prop In Lane 1.00 0.17 1.00 0.07 1.00 1.00 1.00 0.75
Lane Grp Cap(c), veh/h 40 522 532 59 541 562 184 213 170 124 0 131
V/C Ratio(X) 0.56 0.97 0.97 0.68 1.65 1.67 0.83 0.03 0.60 0.80 0.00 0.64
Avail Cap(c_a), veh/h 205 522 532 205 541 562 205 471 387 205 0 409
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.72 0.72 0.72 0.09 0.09 0.09 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh43.5 30.6 30.7 42.9 30.5 30.5 39.3 34.9 37.8 41.0 0.0 40.0
Incr Delay (d2), s/veh 3.3 26.4 26.1 0.5 292.7 300.6 20.4 0.0 1.3 4.4 0.0 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 16.2 16.5 1.0 57.4 60.8 4.8 0.1 2.5 2.6 0.0 2.1
LnGrp Delay(d),s/veh 46.7 57.0 56.7 43.4 323.2 331.2 59.7 34.9 39.1 45.4 0.0 42.0
LnGrp LOS D E E D F F E C D D D
Approach Vol, veh/h 1045 1868 261 183
Approach Delay, s/veh 56.6 321.2 51.1 43.8
Approach LOS E F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.2 32.0 10.6 14.9 6.1 33.0 13.8 11.7
Change Period (Y+Rc), s 4.0 5.0 4.0 4.5 4.0 5.0 4.0 4.5
Max Green Setting (Gmax), s11.0 27.0 11.0 23.5 11.0 27.0 11.0 23.5
Max Q Clear Time (g_c+I1), s4.1 28.8 7.2 7.9 3.2 31.0 10.0 6.8
Green Ext Time (p_c), s 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.3

Intersection Summary
HCM 2010 Ctrl Delay 202.7
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 463 615 51 20 797 126 164 445 55 162 275 789
Future Volume (veh/h) 463 615 51 20 797 126 164 445 55 162 275 789
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1731 1731 1800 1731 1731 1731 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 509 676 56 22 876 138 180 489 60 178 302 867
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 261 1250 103 64 944 419 192 964 420 206 991 439
Arrive On Green 0.16 0.41 0.40 0.04 0.29 0.29 0.12 0.29 0.29 0.13 0.30 0.30
Sat Flow, veh/h 1648 3074 254 1648 3288 1460 1648 3288 1435 1648 3288 1458
Grp Volume(v), veh/h 509 361 371 22 876 138 180 489 60 178 302 867
Grp Sat Flow(s),veh/h/ln1648 1644 1684 1648 1644 1460 1648 1644 1435 1648 1644 1458
Q Serve(g_s), s 19.0 20.1 20.1 1.6 31.1 8.9 13.0 14.8 3.7 12.7 8.5 36.2
Cycle Q Clear(g_c), s 19.0 20.1 20.1 1.6 31.1 8.9 13.0 14.8 3.7 12.7 8.5 36.2
Prop In Lane 1.00 0.15 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 261 669 685 64 944 419 192 964 420 206 991 439
V/C Ratio(X) 1.95 0.54 0.54 0.35 0.93 0.33 0.94 0.51 0.14 0.86 0.30 1.97
Avail Cap(c_a), veh/h 261 669 685 151 956 425 192 964 420 206 991 439
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.84 0.84 0.84 0.34 0.34 0.34 0.92 0.92 0.92 0.85 0.85 0.85
Uniform Delay (d), s/veh50.5 27.1 27.1 56.2 41.6 33.7 52.6 35.2 31.3 51.5 32.3 41.9
Incr Delay (d2), s/veh 439.2 0.7 0.7 1.1 6.0 0.2 44.5 0.4 0.1 25.9 0.7 445.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln40.5 9.2 9.5 0.7 14.9 3.6 8.3 6.8 1.5 7.3 4.0 68.8
LnGrp Delay(d),s/veh 489.7 27.8 27.9 57.3 47.6 33.8 97.1 35.6 31.4 77.4 32.9 486.9
LnGrp LOS F C C E D C F D C E C F
Approach Vol, veh/h 1241 1036 729 1347
Approach Delay, s/veh 217.3 46.0 50.5 331.0
Approach LOS F D D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.0 40.2 8.6 53.2 19.0 39.2 23.0 38.8
Change Period (Y+Rc), s 5.0 5.0 5.0 5.4 5.0 5.0 5.0 * 5.4
Max Green Setting (Gmax), s13.0 35.0 10.0 41.6 14.0 34.0 18.0 * 34
Max Q Clear Time (g_c+I1), s15.0 38.2 3.6 22.1 14.7 16.8 21.0 33.1
Green Ext Time (p_c), s 0.0 0.0 0.0 8.3 0.0 8.8 0.0 0.4

Intersection Summary
HCM 2010 Ctrl Delay 183.8
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 504 1 422 0 0 0 0 872 324 283 933 0
Future Volume (vph) 504 1 422 0 0 0 0 872 324 283 933 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.4 4.4 4.4 5.0 4.4
Lane Util. Factor 0.95 0.91 0.95 0.91 1.00 0.95
Frpb, ped/bikes 1.00 0.99 0.98 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.94 0.85 0.96 1.00 1.00
Flt Protected 0.95 0.97 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1535 1482 4753 1736 3471
Flt Permitted 0.95 0.97 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1535 1482 4753 1736 3471
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 560 1 469 0 0 0 0 969 360 314 1037 0
RTOR Reduction (vph) 0 23 94 0 0 0 0 53 0 0 0 0
Lane Group Flow (vph) 358 325 230 0 0 0 0 1276 0 314 1037 0
Confl. Peds. (#/hr) 3 3 9 1 1 9
Confl. Bikes (#/hr) 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm NA Prot NA
Protected Phases 4 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 28.4 28.4 28.4 51.1 23.5 78.6
Effective Green, g (s) 28.5 28.5 28.5 51.2 22.5 78.7
Actuated g/C Ratio 0.25 0.25 0.25 0.44 0.19 0.68
Clearance Time (s) 4.5 4.5 4.5 4.5 4.0 4.5
Vehicle Extension (s) 2.0 2.0 2.0 4.0 2.0 4.0
Lane Grp Cap (vph) 413 377 364 2097 336 2354
v/s Ratio Prot c0.21 0.21 c0.27 c0.18 0.30
v/s Ratio Perm 0.16
v/c Ratio 0.87 0.86 0.63 0.61 0.93 0.44
Uniform Delay, d1 41.9 41.9 39.1 24.7 46.0 8.6
Progression Factor 1.00 1.00 1.00 0.50 0.92 0.83
Incremental Delay, d2 16.6 17.3 2.6 0.9 26.6 0.5
Delay (s) 58.5 59.2 41.7 13.3 69.1 7.6
Level of Service E E D B E A
Approach Delay (s) 53.5 0.0 13.3 21.9
Approach LOS D A B C

Intersection Summary
HCM 2000 Control Delay 27.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 13.8
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 300 127 439 199 1039 138 98 916 158
Future Volume (veh/h) 0 0 0 300 127 439 199 1039 138 98 916 158
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.93 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1827 1900 1827 1827 1900 1827 1827 1827
Adj Flow Rate, veh/h 319 135 467 212 1105 147 104 974 0
Adj No. of Lanes 0 2 0 2 2 0 1 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 4 0 4 4 4 4 4 4
Cap, veh/h 375 159 467 997 1594 211 112 1012 452
Arrive On Green 0.51 0.51 0.50 0.20 0.35 0.35 0.13 0.58 0.00
Sat Flow, veh/h 1240 525 1542 3375 3051 405 1740 3471 1553
Grp Volume(v), veh/h 454 0 467 212 627 625 104 974 0
Grp Sat Flow(s),veh/h/ln 1765 0 1542 1688 1736 1720 1740 1736 1553
Q Serve(g_s), s 25.9 0.0 35.1 6.1 36.0 36.2 6.9 30.9 0.0
Cycle Q Clear(g_c), s 25.9 0.0 35.1 6.1 36.0 36.2 6.9 30.9 0.0
Prop In Lane 0.70 1.00 1.00 0.24 1.00 1.00
Lane Grp Cap(c), veh/h 534 0 467 997 907 899 112 1012 452
V/C Ratio(X) 0.85 0.00 1.00 0.21 0.69 0.70 0.92 0.96 0.00
Avail Cap(c_a), veh/h 534 0 467 997 907 899 112 1035 462
HCM Platoon Ratio 1.67 1.67 1.67 0.67 0.67 0.67 2.00 2.00 2.00
Upstream Filter(I) 0.67 0.00 0.67 0.69 0.69 0.69 0.81 0.81 0.00
Uniform Delay (d), s/veh 26.4 0.0 28.8 35.2 29.7 29.8 50.2 23.6 0.0
Incr Delay (d2), s/veh 8.5 0.0 34.4 0.0 3.0 3.1 53.4 17.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 13.8 0.0 19.1 2.8 18.1 18.0 5.0 16.9 0.0
LnGrp Delay(d),s/veh 35.0 0.0 63.2 35.3 32.7 32.8 103.6 41.5 0.0
LnGrp LOS C F D C C F D
Approach Vol, veh/h 921 1464 1078
Approach Delay, s/veh 49.3 33.1 47.5
Approach LOS D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s12.0 65.0 38.8 38.2 39.0
Change Period (Y+Rc), s 4.0 4.5 4.5 * 4.5 4.0
Max Green Setting (Gmax), s8.0 60.5 34.0 * 35 35.0
Max Q Clear Time (g_c+I1), s8.9 38.2 8.1 32.9 37.1
Green Ext Time (p_c), s 0.0 6.9 7.2 0.8 0.0

Intersection Summary
HCM 2010 Ctrl Delay 41.9
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 32 336 19 58 1107 282 129 610 126 360 291 123
Future Volume (veh/h) 32 336 19 58 1107 282 129 610 126 360 291 123
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 34 357 20 62 1178 300 137 649 134 383 310 0
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 61 1112 62 81 1196 532 165 679 303 389 1125 503
Arrive On Green 0.04 0.34 0.34 0.05 0.36 0.36 0.10 0.20 0.20 0.23 0.34 0.00
Sat Flow, veh/h 1681 3226 180 1681 3353 1492 1681 3353 1498 1681 3353 1500
Grp Volume(v), veh/h 34 185 192 62 1178 300 137 649 134 383 310 0
Grp Sat Flow(s),veh/h/ln1681 1676 1729 1681 1676 1492 1681 1676 1498 1681 1676 1500
Q Serve(g_s), s 2.1 8.4 8.5 3.8 36.2 16.8 8.3 19.9 8.1 23.5 7.0 0.0
Cycle Q Clear(g_c), s 2.1 8.4 8.5 3.8 36.2 16.8 8.3 19.9 8.1 23.5 7.0 0.0
Prop In Lane 1.00 0.10 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 61 578 596 81 1196 532 165 679 303 389 1125 503
V/C Ratio(X) 0.56 0.32 0.32 0.77 0.99 0.56 0.83 0.96 0.44 0.99 0.28 0.00
Avail Cap(c_a), veh/h 162 598 617 162 1196 532 259 679 303 389 1125 503
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh49.2 25.0 25.1 48.8 33.1 26.9 45.9 40.9 36.2 39.7 25.2 0.0
Incr Delay (d2), s/veh 3.0 0.3 0.3 5.6 22.4 1.4 6.5 24.0 0.4 41.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 4.0 4.1 1.9 20.4 7.1 4.1 11.5 3.4 15.3 3.2 0.0
LnGrp Delay(d),s/veh 52.2 25.4 25.4 54.4 55.5 28.2 52.5 64.9 36.6 81.1 25.3 0.0
LnGrp LOS D C C D E C D E D F C
Approach Vol, veh/h 411 1540 920 693
Approach Delay, s/veh 27.6 50.1 59.0 56.2
Approach LOS C D E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.0 40.8 14.2 39.8 7.7 42.0 28.0 26.0
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s10.0 37.0 16.0 29.0 10.0 37.0 24.0 21.0
Max Q Clear Time (g_c+I1), s5.8 10.5 10.3 9.0 4.1 38.2 25.5 21.9
Green Ext Time (p_c), s 0.0 14.0 0.1 4.5 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 51.0
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 23 369 45 29 954 221 216 729 77 218 224 108
Future Volume (veh/h) 23 369 45 29 954 221 216 729 77 218 224 108
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 24 393 48 31 1015 235 230 776 82 232 238 0
Adj No. of Lanes 1 2 0 1 2 0 1 2 1 2 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 51 1284 156 60 1169 270 187 820 362 301 757 339
Arrive On Green 0.03 0.43 0.43 0.04 0.43 0.43 0.11 0.24 0.24 0.09 0.23 0.00
Sat Flow, veh/h 1681 3006 365 1681 2698 623 1681 3353 1481 3261 3353 1500
Grp Volume(v), veh/h 24 218 223 31 629 621 230 776 82 232 238 0
Grp Sat Flow(s),veh/h/ln1681 1676 1694 1681 1676 1645 1681 1676 1481 1630 1676 1500
Q Serve(g_s), s 1.3 7.7 7.8 1.6 30.7 30.9 10.0 20.5 4.0 6.3 5.3 0.0
Cycle Q Clear(g_c), s 1.3 7.7 7.8 1.6 30.7 30.9 10.0 20.5 4.0 6.3 5.3 0.0
Prop In Lane 1.00 0.22 1.00 0.38 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 51 716 724 60 726 712 187 820 362 301 757 339
V/C Ratio(X) 0.47 0.30 0.31 0.51 0.87 0.87 1.23 0.95 0.23 0.77 0.31 0.00
Avail Cap(c_a), veh/h 149 716 724 149 726 712 187 820 362 362 820 367
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh42.9 17.0 17.0 42.6 23.2 23.2 40.0 33.4 27.2 39.9 29.0 0.0
Incr Delay (d2), s/veh 2.6 1.1 1.1 2.5 11.1 11.7 141.9 19.5 0.1 6.4 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 3.8 3.9 0.8 16.4 16.3 12.0 11.7 1.6 3.1 2.5 0.0
LnGrp Delay(d),s/veh 45.5 18.1 18.1 45.1 34.2 34.9 181.9 52.9 27.3 46.3 29.1 0.0
LnGrp LOS D B B D C C F D C D C
Approach Vol, veh/h 465 1281 1088 470
Approach Delay, s/veh 19.5 34.8 78.2 37.6
Approach LOS B C E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.2 43.4 14.0 25.3 6.7 44.0 12.3 27.0
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s8.0 32.0 10.0 22.0 8.0 32.0 10.0 22.0
Max Q Clear Time (g_c+I1), s3.6 9.8 12.0 7.3 3.3 32.9 8.3 22.5
Green Ext Time (p_c), s 0.0 15.4 0.0 4.5 0.0 0.0 0.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 47.4
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 141 238 89 168 1275 36 59 113 12 86 575 913
Future Volume (vph) 141 238 89 168 1275 36 59 113 12 86 575 913
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99 1.00
Satd. Flow (prot) 1676 3196 1676 3337 1722 1753 1477
Flt Permitted 0.95 1.00 0.95 1.00 0.98 0.99 1.00
Satd. Flow (perm) 1676 3196 1676 3337 1722 1753 1477
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 155 262 98 185 1401 40 65 124 13 95 632 1003
RTOR Reduction (vph) 0 24 0 0 1 0 0 2 0 0 0 241
Lane Group Flow (vph) 155 336 0 185 1440 0 0 200 0 0 727 762
Confl. Peds. (#/hr) 1 1 2 2
Confl. Bikes (#/hr) 2 2
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 3
Actuated Green, G (s) 11.0 38.1 20.0 47.1 20.2 48.0 48.0
Effective Green, g (s) 11.0 38.1 20.0 47.1 20.2 48.0 48.0
Actuated g/C Ratio 0.08 0.26 0.14 0.32 0.14 0.33 0.33
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 126 832 229 1074 237 575 484
v/s Ratio Prot c0.09 0.11 0.11 c0.43 c0.12 0.41
v/s Ratio Perm c0.52
v/c Ratio 1.23 0.40 0.81 1.34 0.85 1.26 1.57
Uniform Delay, d1 67.7 44.7 61.3 49.6 61.5 49.2 49.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 154.7 0.4 17.6 159.5 22.3 132.4 268.1
Delay (s) 222.3 45.1 78.9 209.1 83.9 181.6 317.2
Level of Service F D E F F F F
Approach Delay (s) 98.5 194.3 83.9 260.2
Approach LOS F F F F

Intersection Summary
HCM 2000 Control Delay 204.7 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.34
Actuated Cycle Length (s) 146.3 Sum of lost time (s) 20.0
Intersection Capacity Utilization 121.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 TWSC Cumulative
36: Bailey Rd & Myrtle Dr Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 35

Intersection
Int Delay, s/veh 4.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 52 43 201 65 758 1504
Future Vol, veh/h 52 43 201 65 758 1504
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 58 48 226 73 852 1690

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 3655 262 0 0 299 0
          Stage 1 262 - - - - -
          Stage 2 3393 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver ~ 6 777 - - 1262 -
          Stage 1 782 - - - - -
          Stage 2 ~ 21 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 0 777 - - 1262 -
Mov Cap-2 Maneuver 0 - - - - -
          Stage 1 782 - - - - -
          Stage 2 0 - - - - -

Approach WB NB SB
HCM Control Delay, s 10.4 0 4.5
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 777 1262 -
HCM Lane V/C Ratio - - 0.137 0.675 -
HCM Control Delay (s) - - 10.4 13.6 0
HCM Lane LOS - - B B A
HCM 95th %tile Q(veh) - - 0.5 5.6 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 680 140 200 1892 157 233
Future Volume (veh/h) 680 140 200 1892 157 233
Number 2 12 1 6 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.96 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 731 151 215 2034 169 251
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 951 408 703 2484 303 271
Arrive On Green 0.28 0.28 0.42 0.74 0.18 0.18
Sat Flow, veh/h 3441 1441 1681 3441 1681 1500
Grp Volume(v), veh/h 731 151 215 2034 169 251
Grp Sat Flow(s),veh/h/ln 1676 1441 1681 1676 1681 1500
Q Serve(g_s), s 28.0 11.7 12.0 55.9 12.8 23.1
Cycle Q Clear(g_c), s 28.0 11.7 12.0 55.9 12.8 23.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 951 408 703 2484 303 271
V/C Ratio(X) 0.77 0.37 0.31 0.82 0.56 0.93
Avail Cap(c_a), veh/h 1832 787 703 2484 330 295
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.0 40.1 27.2 11.9 52.3 56.5
Incr Delay (d2), s/veh 6.0 2.6 0.1 2.4 0.8 31.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 13.8 5.0 5.6 26.2 6.0 11.9
LnGrp Delay(d),s/veh 51.9 42.7 27.3 14.3 53.0 87.8
LnGrp LOS D D C B D F
Approach Vol, veh/h 882 2249 420
Approach Delay, s/veh 50.3 15.6 73.8
Approach LOS D B E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 64.0 45.2 30.8 109.2
Change Period (Y+Rc), s 5.5 * 5.5 5.5 5.5
Max Green Setting (Gmax), s 21.0 * 77 27.5 101.5
Max Q Clear Time (g_c+I1), s 14.0 30.0 25.1 57.9
Green Ext Time (p_c), s 6.6 9.7 0.2 31.5

Intersection Summary
HCM 2010 Ctrl Delay 31.1
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 775 23 11 1900 736 13 10 8 178 5 142
Future Volume (vph) 150 775 23 11 1900 736 13 10 8 178 5 142
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.96 0.97 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.95 1.00
Satd. Flow (prot) 1676 4791 1676 4587 1668 1683 1474
Flt Permitted 0.95 1.00 0.95 1.00 0.98 0.95 1.00
Satd. Flow (perm) 1676 4791 1676 4587 1668 1683 1474
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 170 881 26 12 2159 836 15 11 9 202 6 161
RTOR Reduction (vph) 0 1 0 0 35 0 0 8 0 0 0 152
Lane Group Flow (vph) 170 906 0 13 2960 0 0 27 0 0 208 9
Confl. Peds. (#/hr) 5 6 6 5 1 1
Confl. Bikes (#/hr) 2 4
Turn Type Prot NA Prot NA Split NA Split NA custom
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 3
Actuated Green, G (s) 15.6 88.3 2.4 75.1 7.9 21.4 7.9
Effective Green, g (s) 15.6 88.3 2.4 75.1 7.9 21.4 7.9
Actuated g/C Ratio 0.11 0.63 0.02 0.54 0.06 0.15 0.06
Clearance Time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.0
Vehicle Extension (s) 2.0 3.0 2.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 186 3021 28 2460 94 257 83
v/s Ratio Prot c0.10 0.19 0.01 c0.65 c0.02 c0.12
v/s Ratio Perm 0.01
v/c Ratio 0.91 0.30 0.46 1.20 0.28 0.81 0.11
Uniform Delay, d1 61.5 11.8 68.2 32.5 63.3 57.3 62.7
Progression Factor 1.31 0.30 1.36 0.73 1.00 1.00 1.00
Incremental Delay, d2 39.9 0.2 2.2 93.6 0.6 16.0 0.2
Delay (s) 120.3 3.8 94.7 117.4 63.9 73.4 62.9
Level of Service F A F F E E E
Approach Delay (s) 22.2 117.3 63.9 68.8
Approach LOS C F E E

Intersection Summary
HCM 2000 Control Delay 90.1 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 95.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 110 660 232 577 1809 37 291 190 197 90 607 90
Future Volume (vph) 110 660 232 577 1809 37 291 190 197 90 607 90
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.97 0.91 0.91 0.91 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (prot) 1676 4597 3252 4801 1526 3147 1491 1676 3282
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (perm) 1676 4597 3252 4801 1526 3147 1491 1676 3282
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 121 725 255 634 1988 41 320 209 216 99 667 99
RTOR Reduction (vph) 0 44 0 0 1 0 0 0 136 0 8 0
Lane Group Flow (vph) 121 936 0 634 2028 0 173 356 80 99 758 0
Confl. Peds. (#/hr) 2 7 7 2 1 2 2 1
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Split NA pm+ov Split NA
Protected Phases 5 2 1 6 3 3 1 4 4
Permitted Phases 3
Actuated Green, G (s) 9.0 29.1 30.9 51.0 21.1 21.1 52.0 38.9 38.9
Effective Green, g (s) 9.0 29.1 30.9 51.0 21.1 21.1 52.0 38.9 38.9
Actuated g/C Ratio 0.06 0.21 0.22 0.36 0.15 0.15 0.37 0.28 0.28
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 107 955 717 1748 229 474 553 465 911
v/s Ratio Prot 0.07 0.20 c0.19 c0.42 c0.11 0.11 0.03 0.06 c0.23
v/s Ratio Perm 0.02
v/c Ratio 1.13 0.98 0.88 1.16 0.76 0.75 0.15 0.21 0.83
Uniform Delay, d1 65.5 55.2 52.8 44.5 57.0 56.9 29.2 38.8 47.5
Progression Factor 1.11 0.77 1.35 0.89 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 124.5 24.1 1.3 72.7 11.8 5.9 0.0 0.1 6.3
Delay (s) 197.2 66.5 72.9 112.3 68.8 62.8 29.3 38.9 53.8
Level of Service F E E F E E C D D
Approach Delay (s) 80.9 102.9 54.5 52.1
Approach LOS F F D D

Intersection Summary
HCM 2000 Control Delay 83.5 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 92.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 126 671 0 13 1858 47 3 0 0 125 1 866
Future Volume (vph) 126 671 0 13 1858 47 3 0 0 125 1 866
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.0 5.0 5.5 5.5 5.5
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.95 0.95 1.00
Satd. Flow (prot) 1676 4818 1676 4796 1676 1593 1598 1445
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.95 0.95 1.00
Satd. Flow (perm) 1676 4818 1676 4796 1676 1593 1598 1445
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 148 789 0 15 2186 55 4 0 0 147 1 1019
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 0 0 0 243
Lane Group Flow (vph) 148 789 0 15 2239 0 4 0 0 73 75 776
Confl. Peds. (#/hr) 3 9 9 3 17 17
Confl. Bikes (#/hr) 4
Turn Type Prot NA Prot NA Split Split NA Perm
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 4
Actuated Green, G (s) 14.7 79.6 2.9 68.3 6.0 31.5 31.5 31.5
Effective Green, g (s) 14.7 79.6 2.9 68.3 6.0 31.5 31.5 31.5
Actuated g/C Ratio 0.10 0.57 0.02 0.49 0.04 0.22 0.22 0.22
Clearance Time (s) 4.0 5.5 4.0 5.0 5.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 175 2739 34 2339 71 358 359 325
v/s Ratio Prot c0.09 0.16 0.01 c0.47 c0.00 0.05 0.05
v/s Ratio Perm c0.54
v/c Ratio 0.85 0.29 0.44 0.96 0.06 0.20 0.21 2.39
Uniform Delay, d1 61.5 15.6 67.7 34.5 64.3 44.1 44.1 54.2
Progression Factor 0.79 0.57 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.5 0.2 3.3 10.4 0.1 0.1 0.1 634.4
Delay (s) 67.9 9.0 71.0 44.9 64.4 44.2 44.2 688.7
Level of Service E A E D E D D F
Approach Delay (s) 18.3 45.1 64.4 607.0
Approach LOS B D E F

Intersection Summary
HCM 2000 Control Delay 189.6 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.28
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 115.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 245 336 663 618 77 80 360 163 59 1492 149
Future Volume (veh/h) 110 245 336 663 618 77 80 360 163 59 1492 149
Number 3 8 18 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 116 258 354 698 651 81 84 379 172 62 1571 157
Adj No. of Lanes 2 2 1 2 2 0 1 2 1 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 159 715 319 630 1074 134 102 1421 635 78 1371 605
Arrive On Green 0.05 0.21 0.21 0.19 0.36 0.36 0.06 0.42 0.42 0.05 0.41 0.41
Sat Flow, veh/h 3261 3353 1496 3261 3002 373 1681 3353 1498 1681 3353 1479
Grp Volume(v), veh/h 116 258 354 698 363 369 84 379 172 62 1571 157
Grp Sat Flow(s),veh/h/ln1630 1676 1496 1630 1676 1698 1681 1676 1498 1681 1676 1479
Q Serve(g_s), s 5.3 9.8 32.0 29.0 26.6 26.7 7.4 11.0 11.2 5.5 61.4 10.5
Cycle Q Clear(g_c), s 5.3 9.8 32.0 29.0 26.6 26.7 7.4 11.0 11.2 5.5 61.4 10.5
Prop In Lane 1.00 1.00 1.00 0.22 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 159 715 319 630 600 608 102 1421 635 78 1371 605
V/C Ratio(X) 0.73 0.36 1.11 1.11 0.61 0.61 0.82 0.27 0.27 0.80 1.15 0.26
Avail Cap(c_a), veh/h 348 715 319 630 600 608 134 1421 635 134 1371 605
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh70.4 50.3 59.0 60.5 39.5 39.5 69.6 28.1 28.1 70.8 44.3 29.3
Incr Delay (d2), s/veh 2.4 0.1 83.1 68.9 1.3 1.3 19.9 0.5 1.1 6.8 74.5 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.4 4.6 20.6 19.1 12.5 12.7 4.0 5.2 4.8 2.7 42.6 4.4
LnGrp Delay(d),s/veh 72.8 50.4 142.1 129.4 40.7 40.8 89.5 28.5 29.2 77.7 118.9 29.6
LnGrp LOS E D F F D D F C C E F C
Approach Vol, veh/h 728 1430 635 1790
Approach Delay, s/veh 98.6 84.0 36.8 109.6
Approach LOS F F D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.9 69.1 11.3 58.7 13.1 66.9 33.0 37.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s12.0 58.5 16.0 45.0 12.0 58.5 29.0 32.0
Max Q Clear Time (g_c+I1), s7.5 13.2 7.3 28.7 9.4 63.4 31.0 34.0
Green Ext Time (p_c), s 0.0 33.2 0.1 4.4 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 89.8
HCM 2010 LOS F
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 652 21 56 1335 169 63
Future Volume (veh/h) 652 21 56 1335 169 63
Number 2 12 1 6 3 18
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 709 23 61 1451 184 68
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1954 874 487 1954 253 226
Arrive On Green 0.58 0.58 0.58 0.58 0.15 0.15
Sat Flow, veh/h 3441 1500 721 3441 1681 1500
Grp Volume(v), veh/h 709 23 61 1451 184 68
Grp Sat Flow(s),veh/h/ln1676 1500 721 1676 1681 1500
Q Serve(g_s), s 5.5 0.3 2.4 15.5 5.1 2.0
Cycle Q Clear(g_c), s 5.5 0.3 7.8 15.5 5.1 2.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1954 874 487 1954 253 226
V/C Ratio(X) 0.36 0.03 0.13 0.74 0.73 0.30
Avail Cap(c_a), veh/h 2132 954 526 2132 552 492
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 5.4 4.3 7.4 7.5 19.8 18.4
Incr Delay (d2), s/veh 0.1 0.0 0.1 1.3 4.0 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.5 0.1 0.5 7.4 2.6 0.9
LnGrp Delay(d),s/veh 5.5 4.3 7.6 8.8 23.7 19.2
LnGrp LOS A A A A C B
Approach Vol, veh/h 732 1512 252
Approach Delay, s/veh 5.5 8.7 22.5
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 35.4 35.4 13.3
Change Period (Y+Rc), s 7.0 7.0 6.0
Max Green Setting (Gmax), s 31.0 31.0 16.0
Max Q Clear Time (g_c+I1), s 7.5 17.5 7.1
Green Ext Time (p_c), s 17.0 10.9 0.5

Intersection Summary
HCM 2010 Ctrl Delay 9.2
HCM 2010 LOS A
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 11 25 28 657 1453 61
Future Volume (veh/h) 11 25 28 657 1453 61
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 12 27 30 714 1579 66
Adj No. of Lanes 1 1 1 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 43 38 114 1617 1617 1374
Arrive On Green 0.03 0.03 0.92 0.92 0.92 0.92
Sat Flow, veh/h 1681 1500 303 1765 1765 1500
Grp Volume(v), veh/h 12 27 30 714 1579 66
Grp Sat Flow(s),veh/h/ln1681 1500 303 1765 1765 1500
Q Serve(g_s), s 1.0 2.4 12.0 7.8 97.5 0.5
Cycle Q Clear(g_c), s 1.0 2.4 109.5 7.8 97.5 0.5
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 43 38 114 1617 1617 1374
V/C Ratio(X) 0.28 0.71 0.26 0.44 0.98 0.05
Avail Cap(c_a), veh/h 197 175 116 1626 1626 1382
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh65.4 66.2 48.2 0.8 4.6 0.5
Incr Delay (d2), s/veh 3.5 21.5 1.2 0.2 17.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 1.2 1.0 3.7 51.5 0.2
LnGrp Delay(d),s/veh 69.0 87.7 49.4 1.0 21.6 0.5
LnGrp LOS E F D A C A
Approach Vol, veh/h 39 744 1645
Approach Delay, s/veh 81.9 2.9 20.7
Approach LOS F A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 129.3 7.5 129.3
Change Period (Y+Rc), s 4.0 4.0 4.0
Max Green Setting (Gmax), s 126.0 16.0 126.0
Max Q Clear Time (g_c+I1), s 111.5 4.4 99.5
Green Ext Time (p_c), s 13.8 0.0 24.5

Intersection Summary
HCM 2010 Ctrl Delay 16.3
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 688 1584 209 308 611 202 119 408 322 465 1786 264
Future Volume (veh/h) 688 1584 209 308 611 202 119 408 322 465 1786 264
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.88 1.00 0.88 1.00 0.97 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 732 1685 222 328 650 215 127 434 343 495 1900 281
Adj No. of Lanes 2 2 1 2 2 1 1 3 0 1 3 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 391 742 291 369 719 283 148 759 344 514 1924 281
Arrive On Green 0.12 0.22 0.22 0.11 0.21 0.21 0.09 0.24 0.24 0.31 0.45 0.45
Sat Flow, veh/h 3261 3353 1314 3261 3353 1321 1681 3212 1456 1681 4237 619
Grp Volume(v), veh/h 732 1685 222 328 650 215 127 434 343 495 1434 747
Grp Sat Flow(s),veh/h/ln1630 1676 1314 1630 1676 1321 1681 1606 1456 1681 1606 1644
Q Serve(g_s), s 18.0 33.2 23.7 14.9 28.3 22.9 11.2 17.9 35.3 43.5 66.1 68.1
Cycle Q Clear(g_c), s 18.0 33.2 23.7 14.9 28.3 22.9 11.2 17.9 35.3 43.5 66.1 68.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.38
Lane Grp Cap(c), veh/h 391 742 291 369 719 283 148 759 344 514 1458 747
V/C Ratio(X) 1.87 2.27 0.76 0.89 0.90 0.76 0.86 0.57 1.00 0.96 0.98 1.00
Avail Cap(c_a), veh/h 391 742 291 391 738 291 269 759 344 560 1458 747
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh66.0 58.4 54.7 65.6 57.4 55.3 67.5 50.6 57.2 51.2 40.4 41.0
Incr Delay (d2), s/veh 401.5 575.6 10.3 19.7 13.9 9.6 5.4 1.3 47.6 27.2 20.0 33.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln29.9 74.7 9.4 7.7 14.6 9.1 5.4 8.1 18.7 24.1 33.3 37.7
LnGrp Delay(d),s/veh 467.5 634.0 65.0 85.3 71.3 64.8 72.9 51.9 104.8 78.5 60.4 74.0
LnGrp LOS F F E F E E E D F E E F
Approach Vol, veh/h 2639 1193 904 2676
Approach Delay, s/veh 540.0 74.0 74.9 67.5
Approach LOS F E E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.2 73.6 21.0 38.2 49.9 41.0 22.0 37.2
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s24.0 56.5 18.0 33.0 50.0 30.5 18.0 33.0
Max Q Clear Time (g_c+I1), s13.2 70.1 16.9 35.2 45.5 37.3 20.0 30.3
Green Ext Time (p_c), s 0.1 0.0 0.1 0.0 0.4 0.0 0.0 1.8

Intersection Summary
HCM 2010 Ctrl Delay 237.7
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 299 1347 175 78 1128 261 76 14 22 155 26 266
Future Volume (vph) 299 1347 175 78 1128 261 76 14 22 155 26 266
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.5 4.5 4.0 5.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.95 1.00 0.97 1.00 0.88
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 4818 1481 3252 4818 1474 3252 3353 1470 3252 1765 2640
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3252 4818 1481 3252 4818 1474 3252 3353 1470 3252 1765 2640
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 318 1433 186 83 1200 278 81 15 23 165 28 283
RTOR Reduction (vph) 0 0 73 0 0 90 0 0 21 0 0 217
Lane Group Flow (vph) 318 1433 113 83 1200 188 81 15 2 165 28 66
Confl. Peds. (#/hr) 2 2 4 4
Confl. Bikes (#/hr) 1 8 1
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 6 8 4
Actuated Green, G (s) 15.1 67.0 67.0 8.0 59.9 59.9 6.6 7.5 7.5 10.0 10.4 25.5
Effective Green, g (s) 15.1 67.0 67.0 8.0 59.9 59.9 6.6 7.5 7.5 10.0 10.4 25.5
Actuated g/C Ratio 0.14 0.61 0.61 0.07 0.54 0.54 0.06 0.07 0.07 0.09 0.09 0.23
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.5 4.5 4.0 5.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 446 2934 902 236 2623 802 195 228 100 295 166 612
v/s Ratio Prot c0.10 c0.30 0.03 0.25 0.02 0.00 c0.05 c0.02 0.01
v/s Ratio Perm 0.08 0.13 0.00 0.01
v/c Ratio 0.71 0.49 0.13 0.35 0.46 0.23 0.42 0.07 0.02 0.56 0.17 0.11
Uniform Delay, d1 45.4 12.0 9.1 48.5 15.2 13.1 49.8 48.0 47.8 47.9 45.8 33.3
Progression Factor 1.00 1.00 1.00 1.29 0.41 0.23 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.5 0.6 0.3 0.2 0.0 0.0 0.5 0.0 0.0 1.3 0.2 0.0
Delay (s) 49.8 12.5 9.4 62.9 6.2 3.1 50.4 48.0 47.8 49.2 46.0 33.3
Level of Service D B A E A A D D D D D C
Approach Delay (s) 18.4 8.6 49.6 39.6
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 18.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 86 962 172 0 1077 120 524 492 239 120 328 244
Future Volume (veh/h) 86 962 172 0 1077 120 524 492 239 120 328 244
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 0 1765 1800 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 99 1106 0 0 1238 0 602 566 275 138 377 280
Adj No. of Lanes 2 3 1 0 3 0 2 2 0 1 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 2 2 2 2
Cap, veh/h 169 2097 653 0 1650 0 608 727 353 166 826 368
Arrive On Green 0.05 0.44 0.00 0.00 0.34 0.00 0.19 0.33 0.33 0.10 0.25 0.25
Sat Flow, veh/h 3261 4818 1500 0 5135 0 3261 2179 1057 1681 3353 1495
Grp Volume(v), veh/h 99 1106 0 0 1238 0 602 435 406 138 377 280
Grp Sat Flow(s),veh/h/ln1630 1606 1500 0 1606 0 1630 1676 1559 1681 1676 1495
Q Serve(g_s), s 3.3 18.5 0.0 0.0 25.0 0.0 20.3 25.7 25.8 8.9 10.5 19.1
Cycle Q Clear(g_c), s 3.3 18.5 0.0 0.0 25.0 0.0 20.3 25.7 25.8 8.9 10.5 19.1
Prop In Lane 1.00 1.00 0.00 0.00 1.00 0.68 1.00 1.00
Lane Grp Cap(c), veh/h 169 2097 653 0 1650 0 608 560 520 166 826 368
V/C Ratio(X) 0.59 0.53 0.00 0.00 0.75 0.00 0.99 0.78 0.78 0.83 0.46 0.76
Avail Cap(c_a), veh/h 282 2097 653 0 1650 0 608 560 520 283 1006 448
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh51.0 22.8 0.0 0.0 32.0 0.0 44.7 33.0 33.0 48.6 35.2 38.4
Incr Delay (d2), s/veh 2.8 0.3 0.0 0.0 3.2 0.0 34.0 7.3 7.9 10.0 0.6 7.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.5 8.2 0.0 0.0 11.6 0.0 12.0 13.0 12.2 4.6 4.9 8.6
LnGrp Delay(d),s/veh 53.8 23.0 0.0 0.0 35.2 0.0 78.7 40.2 40.9 58.7 35.7 45.4
LnGrp LOS D C D E D D E D D
Approach Vol, veh/h 1205 1238 1443 795
Approach Delay, s/veh 25.6 35.2 56.5 43.1
Approach LOS C D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s10.2 42.7 25.0 32.1 52.9 15.4 41.7
Change Period (Y+Rc), s 4.5 5.0 4.5 5.0 5.0 4.5 5.0
Max Green Setting (Gmax), s9.5 28.0 20.5 33.0 42.0 18.5 35.0
Max Q Clear Time (g_c+I1), s5.3 27.0 22.3 21.1 20.5 10.9 27.8
Green Ext Time (p_c), s 0.1 1.0 0.0 5.9 18.2 0.2 5.5

Intersection Summary
HCM 2010 Ctrl Delay 40.6
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Cumulative
47: Galindo St/Concord Ave & Willow Pass Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 46

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 144 392 89 131 767 383 99 1390 96 63 793 36
Future Volume (veh/h) 144 392 89 131 767 383 99 1390 96 63 793 36
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 150 408 93 136 799 399 103 1448 100 66 826 38
Adj No. of Lanes 1 2 0 1 2 1 1 3 0 1 2 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 176 1058 239 163 1280 560 127 1379 95 84 918 403
Arrive On Green 0.10 0.39 0.39 0.10 0.38 0.38 0.08 0.30 0.30 0.05 0.27 0.27
Sat Flow, veh/h 1681 2714 613 1681 3353 1467 1681 4596 317 1681 3353 1473
Grp Volume(v), veh/h 150 251 250 136 799 399 103 1012 536 66 826 38
Grp Sat Flow(s),veh/h/ln1681 1676 1650 1681 1676 1467 1681 1606 1702 1681 1676 1473
Q Serve(g_s), s 9.6 11.8 12.0 8.7 21.3 25.4 6.6 33.0 33.0 4.3 26.1 2.1
Cycle Q Clear(g_c), s 9.6 11.8 12.0 8.7 21.3 25.4 6.6 33.0 33.0 4.3 26.1 2.1
Prop In Lane 1.00 0.37 1.00 1.00 1.00 0.19 1.00 1.00
Lane Grp Cap(c), veh/h 176 654 643 163 1280 560 127 964 511 84 918 403
V/C Ratio(X) 0.85 0.38 0.39 0.84 0.62 0.71 0.81 1.05 1.05 0.79 0.90 0.09
Avail Cap(c_a), veh/h 183 654 643 244 1280 560 290 964 511 214 918 403
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.35 0.35 0.35 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh48.4 24.1 24.1 48.8 27.6 28.9 50.0 38.5 38.5 51.7 38.5 29.8
Incr Delay (d2), s/veh 27.5 1.7 1.8 3.5 0.3 1.5 4.5 43.0 53.6 6.1 11.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.8 5.7 5.8 4.2 9.9 10.5 3.3 20.3 23.1 2.1 13.5 0.9
LnGrp Delay(d),s/veh 75.9 25.8 25.9 52.3 27.9 30.4 54.6 81.5 92.1 57.8 49.9 29.8
LnGrp LOS E C C D C C D F F E D C
Approach Vol, veh/h 651 1334 1651 930
Approach Delay, s/veh 37.4 31.1 83.3 49.6
Approach LOS D C F D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.7 47.9 12.3 35.1 15.5 47.0 9.5 38.0
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s16.0 29.0 19.0 28.0 12.0 33.0 14.0 33.0
Max Q Clear Time (g_c+I1), s10.7 14.0 8.6 28.1 11.6 27.4 6.3 35.0
Green Ext Time (p_c), s 0.1 8.6 0.1 0.0 0.0 3.1 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 54.7
HCM 2010 LOS D



HCM Signalized Intersection Capacity Analysis Cumulative
48: Port Chicago Hwy & Concord Blvd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 44

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 140 0 0 1238 295 679 383 378 0 0 0
Future Volume (vph) 3 140 0 0 1238 295 679 383 378 0 0 0
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 5.5 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.86 0.86
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 0.99
Satd. Flow (prot) 1676 1765 3244 1442 4199
Flt Permitted 0.95 1.00 1.00 0.95 0.99
Satd. Flow (perm) 1676 1765 3244 1442 4199
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 3 144 0 0 1276 304 700 395 390 0 0 0
RTOR Reduction (vph) 0 0 0 0 23 0 0 91 0 0 0 0
Lane Group Flow (vph) 3 144 0 0 1557 0 378 1016 0 0 0 0
Confl. Peds. (#/hr) 5 1 1 5 16 16
Confl. Bikes (#/hr) 1 1
Turn Type Prot NA NA Split NA
Protected Phases 3 8 4 2 2
Permitted Phases
Actuated Green, G (s) 1.2 34.7 29.5 44.8 44.8
Effective Green, g (s) 1.2 34.7 29.5 44.8 44.8
Actuated g/C Ratio 0.01 0.39 0.33 0.50 0.50
Clearance Time (s) 4.0 5.5 5.5 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 22 680 1063 717 2090
v/s Ratio Prot 0.00 c0.08 c0.48 c0.26 0.24
v/s Ratio Perm
v/c Ratio 0.14 0.21 1.46 0.53 0.49
Uniform Delay, d1 43.9 18.5 30.2 15.4 15.0
Progression Factor 1.00 1.00 1.14 1.00 1.00
Incremental Delay, d2 1.0 0.1 212.6 2.8 0.8
Delay (s) 44.9 18.6 247.1 18.2 15.8
Level of Service D B F B B
Approach Delay (s) 19.1 247.1 16.4 0.0
Approach LOS B F B A

Intersection Summary
HCM 2000 Control Delay 130.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative
49: Ygnacio Valley Rd/Kirker Pass Rd & Concord Blvd/Oakhurst Dr Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 45

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 160 127 225 233 420 156 119 616 109 97 1879 776
Future Volume (vph) 160 127 225 233 420 156 119 616 109 97 1879 776
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 4.0 5.5 4.0 5.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.90 1.00 1.00 0.85 1.00 0.98 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1676 3002 1676 3353 1481 1676 4699 1676 4606
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1676 3002 1676 3353 1481 1676 4699 1676 4606
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 186 148 262 271 488 181 138 716 127 113 2185 902
RTOR Reduction (vph) 0 132 0 0 0 73 0 21 0 0 48 0
Lane Group Flow (vph) 186 278 0 271 488 108 138 822 0 113 3039 0
Confl. Peds. (#/hr) 2 2 1 1
Confl. Bikes (#/hr) 1 1
Turn Type Prot NA Prot NA Perm Prot NA Prot NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6
Actuated Green, G (s) 17.0 74.5 11.0 68.5 68.5 16.9 32.3 12.7 28.1
Effective Green, g (s) 17.0 74.5 11.0 68.5 68.5 16.9 32.3 12.7 28.1
Actuated g/C Ratio 0.11 0.50 0.07 0.46 0.46 0.11 0.22 0.08 0.19
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 5.5 4.0 5.5
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 189 1490 122 1531 676 188 1011 141 862
v/s Ratio Prot c0.11 0.09 c0.16 c0.15 c0.08 0.17 0.07 c0.66
v/s Ratio Perm 0.07
v/c Ratio 0.98 0.19 2.22 0.32 0.16 0.73 0.81 0.80 3.53
Uniform Delay, d1 66.4 20.9 69.5 25.9 23.9 64.4 56.0 67.4 61.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.27 0.87 1.00 1.00
Incremental Delay, d2 60.3 0.3 575.2 0.2 0.2 11.8 4.7 25.6 1139.4
Delay (s) 126.7 21.2 644.7 26.1 24.0 93.4 53.5 93.0 1200.4
Level of Service F C F C C F D F F
Approach Delay (s) 54.1 204.0 59.1 1161.3
Approach LOS D F E F

Intersection Summary
HCM 2000 Control Delay 699.3 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.24
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 120.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative
50: Ygnacio Valley Rd & Clayton Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 155 454 38 1357 647 162 75 376 291 204 1551 543
Future Volume (veh/h) 155 454 38 1357 647 162 75 376 291 204 1551 543
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 168 493 0 1475 703 0 82 409 316 222 1686 590
Adj No. of Lanes 2 3 1 2 3 0 2 3 1 2 3 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 215 935 291 456 1292 0 126 2058 631 268 2267 704
Arrive On Green 0.07 0.19 0.00 0.14 0.27 0.00 0.04 0.43 0.43 0.08 0.47 0.47
Sat Flow, veh/h 3261 4818 1500 3261 4976 0 3261 4818 1476 3261 4818 1495
Grp Volume(v), veh/h 168 493 0 1475 703 0 82 409 316 222 1686 590
Grp Sat Flow(s),veh/h/ln1630 1606 1500 1630 1606 0 1630 1606 1476 1630 1606 1495
Q Serve(g_s), s 7.6 13.8 0.0 21.0 18.8 0.0 3.7 8.0 23.4 10.1 42.8 51.8
Cycle Q Clear(g_c), s 7.6 13.8 0.0 21.0 18.8 0.0 3.7 8.0 23.4 10.1 42.8 51.8
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 215 935 291 456 1292 0 126 2058 631 268 2267 704
V/C Ratio(X) 0.78 0.53 0.00 3.23 0.54 0.00 0.65 0.20 0.50 0.83 0.74 0.84
Avail Cap(c_a), veh/h 761 1718 535 456 1292 0 304 2058 631 456 2267 704
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.09 0.09 0.09
Uniform Delay (d), s/veh69.0 54.3 0.0 64.5 47.0 0.0 71.1 26.9 31.3 67.8 32.3 34.7
Incr Delay (d2), s/veh 2.4 0.7 0.0 1009.8 0.6 0.0 2.1 0.1 0.9 0.2 0.2 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.5 6.2 0.0 73.5 8.4 0.0 1.7 3.5 9.7 4.5 18.9 21.6
LnGrp Delay(d),s/veh 71.4 54.9 0.0 1074.3 47.6 0.0 73.2 27.0 32.2 68.0 32.6 35.9
LnGrp LOS E D F D E C C E C D
Approach Vol, veh/h 661 2178 807 2498
Approach Delay, s/veh 59.1 742.9 33.7 36.5
Approach LOS E F C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.8 77.6 14.9 46.7 17.3 71.1 26.0 35.6
Change Period (Y+Rc), s 5.0 7.0 5.0 6.5 5.0 7.0 5.0 6.5
Max Green Setting (Gmax), s14.0 38.0 35.0 39.5 21.0 31.0 21.0 53.5
Max Q Clear Time (g_c+I1), s5.7 53.8 9.6 20.8 12.1 25.4 23.0 15.8
Green Ext Time (p_c), s 0.1 0.0 0.3 9.9 0.3 5.4 0.0 12.9

Intersection Summary
HCM 2010 Ctrl Delay 289.0
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative
1: Willow Pass Rd & Avila Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 337 147 1065 972 337 531
Future Volume (veh/h) 337 147 1065 972 337 531
Number 1 16 8 18 7 4
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1800 1765 1765
Adj Flow Rate, veh/h 351 153 1109 1012 351 553
Adj No. of Lanes 2 1 2 0 1 2
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 352 162 1010 799 339 2700
Arrive On Green 0.11 0.11 0.57 0.57 0.20 0.81
Sat Flow, veh/h 3261 1500 1870 1410 1681 3441
Grp Volume(v), veh/h 351 153 1033 1088 351 553
Grp Sat Flow(s),veh/h/ln 1630 1500 1676 1516 1681 1676
Q Serve(g_s), s 16.1 15.2 85.0 85.0 30.3 5.8
Cycle Q Clear(g_c), s 16.1 15.2 85.0 85.0 30.3 5.8
Prop In Lane 1.00 1.00 0.93 1.00
Lane Grp Cap(c), veh/h 352 162 950 859 339 2700
V/C Ratio(X) 1.00 0.94 1.09 1.27 1.03 0.20
Avail Cap(c_a), veh/h 352 162 950 859 339 2700
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 66.9 66.5 32.5 32.5 59.8 3.4
Incr Delay (d2), s/veh 47.1 54.9 56.0 129.1 57.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.6 14.5 53.8 66.1 19.5 2.6
LnGrp Delay(d),s/veh 113.9 121.4 88.5 161.6 117.7 3.4
LnGrp LOS F F F F F A
Approach Vol, veh/h 504 2121 904
Approach Delay, s/veh 116.2 126.0 47.8
Approach LOS F F D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 126.8 23.2 35.8 91.0
Change Period (Y+Rc), s 6.0 7.0 5.5 6.0
Max Green Setting (Gmax), s 120.8 16.2 30.3 85.0
Max Q Clear Time (g_c+I1), s 7.8 18.1 32.3 87.0
Green Ext Time (p_c), s 55.8 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 104.6
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative
2: Willow Pass Rd & EB SR-4 Off-Ramp/EB SR-4 On-Ramp Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 697 3 260 0 0 0 0 598 614 11 608 0
Future Volume (veh/h) 697 3 260 0 0 0 0 598 614 11 608 0
Number 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1765 0 1765 1765 1765 1765 0
Adj Flow Rate, veh/h 704 3 0 0 604 0 11 614 0
Adj No. of Lanes 0 1 1 0 2 1 1 2 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 805 3 721 0 753 337 32 1092 0
Arrive On Green 0.48 0.48 0.00 0.00 0.22 0.00 0.02 0.33 0.00
Sat Flow, veh/h 1674 7 1500 0 3441 1500 1681 3441 0
Grp Volume(v), veh/h 707 0 0 0 604 0 11 614 0
Grp Sat Flow(s),veh/h/ln1681 0 1500 0 1676 1500 1681 1676 0
Q Serve(g_s), s 25.3 0.0 0.0 0.0 11.4 0.0 0.4 10.2 0.0
Cycle Q Clear(g_c), s 25.3 0.0 0.0 0.0 11.4 0.0 0.4 10.2 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 808 0 721 0 753 337 32 1092 0
V/C Ratio(X) 0.87 0.00 0.00 0.00 0.80 0.00 0.34 0.56 0.00
Avail Cap(c_a), veh/h 926 0 826 0 799 357 213 1498 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh15.6 0.0 0.0 0.0 24.6 0.0 32.5 18.7 0.0
Incr Delay (d2), s/veh 9.4 0.0 0.0 0.0 5.6 0.0 6.0 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln13.7 0.0 0.0 0.0 5.9 0.0 0.3 4.8 0.0
LnGrp Delay(d),s/veh 25.0 0.0 0.0 0.0 30.3 0.0 38.5 19.1 0.0
LnGrp LOS C C D B
Approach Vol, veh/h 707 604 625
Approach Delay, s/veh 25.0 30.3 19.5
Approach LOS C C B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 7 8
Phs Duration (G+Y+Rc), s 39.3 27.9 6.8 21.1
Change Period (Y+Rc), s 7.0 6.0 5.5 6.0
Max Green Setting (Gmax), s 37.0 30.0 8.5 16.0
Max Q Clear Time (g_c+I1), s 27.3 12.2 2.4 13.4
Green Ext Time (p_c), s 5.0 6.8 0.0 1.6

Intersection Summary
HCM 2010 Ctrl Delay 24.9
HCM 2010 LOS C



HCM Signalized Intersection Capacity Analysis Cumulative
3: Willow Pass Rd & WB SR-4 On-Ramp/WB SR-4 Off-Ramp Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 447 2 109 193 1102 0 0 172 284
Future Volume (vph) 0 0 0 447 2 109 193 1102 0 0 172 284
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 5.5 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1593 1597 1500 1676 3353 3353 1500
Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1593 1597 1500 1676 3353 3353 1500
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 0 0 476 2 116 205 1172 0 0 183 302
RTOR Reduction (vph) 0 0 0 0 0 86 0 0 0 0 0 238
Lane Group Flow (vph) 0 0 0 238 240 30 205 1172 0 0 183 64
Turn Type Split NA Perm Prot NA NA Perm
Protected Phases 1 1 3 8 4
Permitted Phases 1 4
Actuated Green, G (s) 13.8 13.8 13.8 9.3 26.0 11.2 11.2
Effective Green, g (s) 13.8 13.8 13.8 9.3 26.0 11.2 11.2
Actuated g/C Ratio 0.26 0.26 0.26 0.18 0.49 0.21 0.21
Clearance Time (s) 7.0 7.0 7.0 5.5 6.0 6.0 6.0
Vehicle Extension (s) 4.5 4.5 4.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 416 417 392 295 1651 711 318
v/s Ratio Prot 0.15 c0.15 0.12 c0.35 0.05
v/s Ratio Perm 0.02 0.04
v/c Ratio 0.57 0.58 0.08 0.69 0.71 0.26 0.20
Uniform Delay, d1 16.9 17.0 14.7 20.4 10.5 17.3 17.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 2.7 0.1 6.9 1.4 0.2 0.3
Delay (s) 19.6 19.6 14.8 27.4 11.9 17.5 17.4
Level of Service B B B C B B B
Approach Delay (s) 0.0 18.7 14.2 17.5
Approach LOS A B B B

Intersection Summary
HCM 2000 Control Delay 15.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 52.8 Sum of lost time (s) 18.5
Intersection Capacity Utilization 102.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Intersection
Intersection Delay, s/veh 9.2
Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 78 3 0 0 0 6 23 0 4 103 2 0 44 111 85
Future Vol, veh/h 0 78 3 0 0 0 6 23 0 4 103 2 0 44 111 85
Peak Hour Factor 0.92 0.75 0.75 0.75 0.92 0.75 0.75 0.75 0.92 0.75 0.75 0.75 0.92 0.75 0.75 0.75
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 104 4 0 0 0 8 31 0 5 137 3 0 59 148 113
Number of Lanes 0 0 1 0 0 0 1 0 0 1 1 0 0 1 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 2 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 3 1 1
HCM Control Delay 10.3 8.3 9.9 8.7
HCM LOS B A A A

Lane NBLn1 NBLn2 EBLn1WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 96% 0% 100% 0% 0%
Vol Thru, % 0% 98% 4% 21% 0% 93% 0%
Vol Right, % 0% 2% 0% 79% 0% 7% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 4 105 81 29 44 120 77
LT Vol 4 0 78 0 44 0 0
Through Vol 0 103 3 6 0 111 0
RT Vol 0 2 0 23 0 9 77
Lane Flow Rate 5 140 108 39 59 159 102
Geometry Grp 8 8 7 7 7 7 7
Degree of Util (X) 0.009 0.218 0.184 0.056 0.092 0.224 0.125
Departure Headway (Hd) 6.124 5.607 6.131 5.21 5.623 5.07 4.415
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 582 637 583 682 636 706 809
Service Time 3.889 3.372 3.895 2.983 3.368 2.814 2.16
HCM Lane V/C Ratio 0.009 0.22 0.185 0.057 0.093 0.225 0.126
HCM Control Delay 8.9 9.9 10.3 8.3 8.9 9.3 7.8
HCM Lane LOS A A B A A A A
HCM 95th-tile Q 0 0.8 0.7 0.2 0.3 0.9 0.4
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 193 4 81 1 2 25 55 148 1 20 158 270
Future Volume (veh/h) 193 4 81 1 2 25 55 148 1 20 158 270
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1800 1765 1800 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 208 4 87 1 2 27 59 159 1 22 170 290
Adj No. of Lanes 1 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 271 11 232 2 4 60 95 1106 7 23 471 420
Arrive On Green 0.16 0.16 0.16 0.04 0.04 0.04 0.06 0.32 0.32 0.01 0.28 0.28
Sat Flow, veh/h 1681 66 1441 51 101 1366 1681 3416 21 1681 1676 1495
Grp Volume(v), veh/h 208 0 91 30 0 0 59 78 82 22 170 290
Grp Sat Flow(s),veh/h/ln1681 0 1507 1517 0 0 1681 1676 1761 1681 1676 1495
Q Serve(g_s), s 5.7 0.0 2.6 0.9 0.0 0.0 1.7 1.6 1.6 0.6 3.9 8.4
Cycle Q Clear(g_c), s 5.7 0.0 2.6 0.9 0.0 0.0 1.7 1.6 1.6 0.6 3.9 8.4
Prop In Lane 1.00 0.96 0.03 0.90 1.00 0.01 1.00 1.00
Lane Grp Cap(c), veh/h 271 0 243 67 0 0 95 543 570 23 471 420
V/C Ratio(X) 0.77 0.00 0.38 0.45 0.00 0.00 0.62 0.14 0.14 0.94 0.36 0.69
Avail Cap(c_a), veh/h 834 0 748 753 0 0 226 836 878 202 811 723
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh19.4 0.0 18.1 22.5 0.0 0.0 22.3 11.6 11.6 23.8 13.9 15.5
Incr Delay (d2), s/veh 1.7 0.0 0.4 1.7 0.0 0.0 2.4 0.1 0.1 39.2 0.5 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.8 0.0 1.1 0.4 0.0 0.0 0.8 0.8 0.8 0.5 1.9 3.6
LnGrp Delay(d),s/veh 21.2 0.0 18.5 24.3 0.0 0.0 24.7 11.7 11.7 63.0 14.4 17.5
LnGrp LOS C B C C B B E B B
Approach Vol, veh/h 299 30 219 482
Approach Delay, s/veh 20.3 24.3 15.2 18.5
Approach LOS C C B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.2 22.1 13.4 7.2 20.0 7.7
Change Period (Y+Rc), s 4.5 6.4 5.6 4.5 6.4 5.6
Max Green Setting (Gmax), s5.8 24.1 24.0 6.5 23.4 24.0
Max Q Clear Time (g_c+I1), s2.6 3.6 7.7 3.7 10.4 2.9
Green Ext Time (p_c), s 0.0 3.5 0.1 0.0 3.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 18.5
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 764 793 132 126 419 196 116 156 139 605 309 521
Future Volume (veh/h) 764 793 132 126 419 196 116 156 139 605 309 521
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 813 844 140 134 446 0 123 166 148 644 329 554
Adj No. of Lanes 1 2 0 1 2 1 2 2 1 2 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 551 1179 196 156 586 262 166 618 275 471 465 409
Arrive On Green 0.33 0.41 0.41 0.09 0.17 0.00 0.05 0.18 0.18 0.14 0.28 0.28
Sat Flow, veh/h 1681 2879 477 1681 3353 1500 3261 3353 1490 3261 1676 1474
Grp Volume(v), veh/h 813 492 492 134 446 0 123 166 148 644 329 554
Grp Sat Flow(s),veh/h/ln1681 1676 1680 1681 1676 1500 1630 1676 1490 1630 1676 1474
Q Serve(g_s), s 46.5 34.8 34.8 11.2 18.0 0.0 5.3 6.0 12.8 20.5 25.0 39.4
Cycle Q Clear(g_c), s 46.5 34.8 34.8 11.2 18.0 0.0 5.3 6.0 12.8 20.5 25.0 39.4
Prop In Lane 1.00 0.28 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 551 687 688 156 586 262 166 618 275 471 465 409
V/C Ratio(X) 1.48 0.72 0.72 0.86 0.76 0.00 0.74 0.27 0.54 1.37 0.71 1.35
Avail Cap(c_a), veh/h 551 687 688 186 638 285 186 638 283 471 465 409
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh47.7 35.0 35.0 63.5 55.8 0.0 66.4 49.7 52.4 60.7 46.1 51.3
Incr Delay (d2), s/veh 224.1 4.1 4.1 27.7 5.8 0.0 12.9 0.2 1.9 178.6 4.9 174.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln55.8 16.9 16.9 6.4 8.8 0.0 2.7 2.8 5.4 20.9 12.2 35.9
LnGrp Delay(d),s/veh 271.8 39.1 39.1 91.2 61.6 0.0 79.3 49.9 54.3 239.3 50.9 225.7
LnGrp LOS F D D F E E D D F D F
Approach Vol, veh/h 1797 580 437 1527
Approach Delay, s/veh 144.4 68.4 59.7 193.8
Approach LOS F E E F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.7 65.1 12.7 45.4 52.0 31.8 26.0 32.1
Change Period (Y+Rc), s 5.5 7.0 5.5 6.0 5.5 7.0 5.5 6.0
Max Green Setting (Gmax), s15.7 57.8 8.1 39.4 46.5 27.0 20.5 27.0
Max Q Clear Time (g_c+I1), s13.2 36.8 7.3 41.4 48.5 20.0 22.5 14.8
Green Ext Time (p_c), s 0.1 13.4 0.0 0.0 0.0 4.8 0.0 5.7

Intersection Summary
HCM 2010 Ctrl Delay 143.1
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 928 0 1042 0 0 0 0 979 137 0 393 222
Future Volume (veh/h) 928 0 1042 0 0 0 0 979 137 0 393 222
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 0 1765 0 1765 1800 0 1765 1765
Adj Flow Rate, veh/h 987 0 1109 0 1041 146 0 418 0
Adj No. of Lanes 2 0 1 0 3 0 0 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 0 2 0 2 2 0 2 2
Cap, veh/h 2103 0 968 0 1068 149 0 838 375
Arrive On Green 0.64 0.00 0.64 0.00 0.25 0.25 0.00 0.25 0.00
Sat Flow, veh/h 3261 0 1500 0 4429 598 0 3441 1500
Grp Volume(v), veh/h 987 0 1109 0 783 404 0 418 0
Grp Sat Flow(s),veh/h/ln1630 0 1500 0 1606 1656 0 1676 1500
Q Serve(g_s), s 15.4 0.0 64.5 0.0 24.2 24.2 0.0 10.7 0.0
Cycle Q Clear(g_c), s 15.4 0.0 64.5 0.0 24.2 24.2 0.0 10.7 0.0
Prop In Lane 1.00 1.00 0.00 0.36 0.00 1.00
Lane Grp Cap(c), veh/h 2103 0 968 0 803 414 0 838 375
V/C Ratio(X) 0.47 0.00 1.15 0.00 0.97 0.98 0.00 0.50 0.00
Avail Cap(c_a), veh/h 2103 0 968 0 803 414 0 838 375
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 9.0 0.0 17.8 0.0 37.2 37.2 0.0 32.1 0.0
Incr Delay (d2), s/veh 0.2 0.0 78.1 0.0 25.5 38.0 0.0 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.9 0.0 47.3 0.0 13.5 15.4 0.0 5.0 0.0
LnGrp Delay(d),s/veh 9.2 0.0 95.9 0.0 62.7 75.2 0.0 32.6 0.0
LnGrp LOS A F E E C
Approach Vol, veh/h 2096 1187 418
Approach Delay, s/veh 55.0 67.0 32.6
Approach LOS E E C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 31.0 69.0 31.0
Change Period (Y+Rc), s 6.0 4.5 6.0
Max Green Setting (Gmax), s 25.0 64.5 25.0
Max Q Clear Time (g_c+I1), s 26.2 66.5 12.7
Green Ext Time (p_c), s 0.0 0.0 7.6

Intersection Summary
HCM 2010 Ctrl Delay 56.3
HCM 2010 LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 502 0 261 105 83 240 138 888 0 0 783 66
Future Volume (vph) 502 0 261 105 83 240 138 888 0 0 783 66
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 0.86
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.97 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3250 1500 1717 1481 1676 4818 5990
Flt Permitted 0.64 1.00 0.97 1.00 0.95 1.00 1.00
Satd. Flow (perm) 2173 1500 1717 1481 1676 4818 5990
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 523 0 272 109 86 250 144 925 0 0 816 69
RTOR Reduction (vph) 0 0 199 0 0 85 0 0 0 0 13 0
Lane Group Flow (vph) 523 0 73 0 195 165 144 925 0 0 872 0
Confl. Peds. (#/hr) 1 1 1 1 1 1
Confl. Bikes (#/hr) 1
Turn Type Perm Perm Split NA Perm Prot NA NA
Protected Phases 3 3 5 2 6
Permitted Phases 4 4 3
Actuated Green, G (s) 22.4 22.4 15.3 15.3 9.2 32.7 19.5
Effective Green, g (s) 22.4 22.4 15.3 15.3 9.2 32.7 19.5
Actuated g/C Ratio 0.27 0.27 0.18 0.18 0.11 0.39 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 583 402 314 271 184 1889 1400
v/s Ratio Prot c0.11 c0.09 0.19 c0.15
v/s Ratio Perm c0.24 0.05 0.11
v/c Ratio 0.90 0.18 0.62 0.61 0.78 0.49 0.62
Uniform Delay, d1 29.4 23.5 31.4 31.3 36.1 19.1 28.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.3 0.2 2.7 2.7 17.9 0.2 0.9
Delay (s) 45.7 23.6 34.1 34.0 54.0 19.3 29.5
Level of Service D C C C D B C
Approach Delay (s) 38.2 34.0 24.0 29.5
Approach LOS D C C C

Intersection Summary
HCM 2000 Control Delay 30.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 83.4 Sum of lost time (s) 17.0
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 574 1050 465 253 259 376
Future Volume (veh/h) 574 1050 465 253 259 376
Number 7 4 8 18 1 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 598 1094 484 264 270 0
Adj No. of Lanes 2 2 2 1 2 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 783 2087 996 743 675 311
Arrive On Green 0.24 0.62 0.30 0.30 0.21 0.00
Sat Flow, veh/h 3261 3441 3441 1458 3261 1500
Grp Volume(v), veh/h 598 1094 484 264 270 0
Grp Sat Flow(s),veh/h/ln1630 1676 1676 1458 1630 1500
Q Serve(g_s), s 8.0 8.6 5.6 5.1 3.4 0.0
Cycle Q Clear(g_c), s 8.0 8.6 5.6 5.1 3.4 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 783 2087 996 743 675 311
V/C Ratio(X) 0.76 0.52 0.49 0.36 0.40 0.00
Avail Cap(c_a), veh/h 1113 2575 1145 808 1113 512
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh16.6 5.0 13.5 7.0 16.1 0.0
Incr Delay (d2), s/veh 2.0 0.2 0.4 0.3 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.8 3.9 2.6 3.0 1.5 0.0
LnGrp Delay(d),s/veh 18.6 5.2 13.9 7.3 16.5 0.0
LnGrp LOS B A B A B
Approach Vol, veh/h 1692 748 270
Approach Delay, s/veh 9.9 11.6 16.5
Approach LOS A B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 33.2 13.7 15.2 17.9
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 36.0 16.0 16.0 16.0
Max Q Clear Time (g_c+I1), s 10.6 5.4 10.0 7.6
Green Ext Time (p_c), s 13.9 0.7 1.3 6.3

Intersection Summary
HCM 2010 Ctrl Delay 11.0
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 27 876 296 220 358 19 348 31 557 30 18 29
Future Volume (veh/h) 27 876 296 220 358 19 348 31 557 30 18 29
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.96 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 28 903 305 227 369 20 359 32 574 31 19 30
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 41 781 263 206 1346 73 309 652 545 44 128 202
Arrive On Green 0.02 0.32 0.32 0.12 0.42 0.42 0.18 0.37 0.37 0.03 0.21 0.21
Sat Flow, veh/h 1681 2447 823 1681 3228 174 1681 1765 1474 1681 605 956
Grp Volume(v), veh/h 28 618 590 227 191 198 359 32 574 31 0 49
Grp Sat Flow(s),veh/h/ln1681 1676 1594 1681 1676 1726 1681 1765 1474 1681 0 1561
Q Serve(g_s), s 2.1 41.5 41.5 15.9 9.7 9.8 23.9 1.5 48.0 2.4 0.0 3.3
Cycle Q Clear(g_c), s 2.1 41.5 41.5 15.9 9.7 9.8 23.9 1.5 48.0 2.4 0.0 3.3
Prop In Lane 1.00 0.52 1.00 0.10 1.00 1.00 1.00 0.61
Lane Grp Cap(c), veh/h 41 535 509 206 699 720 309 652 545 44 0 330
V/C Ratio(X) 0.68 1.15 1.16 1.10 0.27 0.28 1.16 0.05 1.05 0.71 0.00 0.15
Avail Cap(c_a), veh/h 85 535 509 206 699 720 309 652 545 66 0 330
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.86 0.86 0.86 1.00 1.00 1.00 0.94 0.94 0.94 1.00 0.00 1.00
Uniform Delay (d), s/veh62.9 44.3 44.3 57.0 24.9 25.0 53.0 26.3 41.0 62.8 0.0 41.7
Incr Delay (d2), s/veh 15.6 86.6 89.8 93.5 0.1 0.1 101.2 0.1 52.4 19.2 0.0 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.2 32.0 30.9 12.7 4.5 4.7 19.8 0.8 27.4 1.3 0.0 1.5
LnGrp Delay(d),s/veh 78.5 130.8 134.1 150.5 25.0 25.1 154.3 26.5 93.4 82.1 0.0 42.7
LnGrp LOS E F F F C C F C F F D
Approach Vol, veh/h 1236 616 965 80
Approach Delay, s/veh 131.2 71.3 113.8 57.9
Approach LOS F E F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.5 53.5 21.0 47.0 29.0 33.0 8.3 59.7
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s5.1 46.3 15.9 41.5 23.9 27.5 6.6 50.8
Max Q Clear Time (g_c+I1), s4.4 50.0 17.9 43.5 25.9 5.3 4.1 11.8
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 1.7 0.0 9.6

Intersection Summary
HCM 2010 Ctrl Delay 110.6
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative
11: Loftus Rd/Seasons Dr & Willow Pass Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 11 1009 40 11 442 9 35 12 52 8 6 6
Future Volume (veh/h) 11 1009 40 11 442 9 35 12 52 8 6 6
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 11 1040 41 11 456 9 36 12 54 8 6 6
Adj No. of Lanes 1 1 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 12 1160 46 12 2312 46 56 19 85 30 23 23
Arrive On Green 0.01 0.69 0.69 0.01 0.69 0.69 0.10 0.10 0.10 0.05 0.05 0.05
Sat Flow, veh/h 1681 1686 66 1681 3363 66 559 186 838 656 492 492
Grp Volume(v), veh/h 11 0 1081 11 227 238 102 0 0 20 0 0
Grp Sat Flow(s),veh/h/ln1681 0 1753 1681 1676 1753 1583 0 0 1639 0 0
Q Serve(g_s), s 0.7 0.0 50.7 0.7 4.9 4.9 6.2 0.0 0.0 1.2 0.0 0.0
Cycle Q Clear(g_c), s 0.7 0.0 50.7 0.7 4.9 4.9 6.2 0.0 0.0 1.2 0.0 0.0
Prop In Lane 1.00 0.04 1.00 0.04 0.35 0.53 0.40 0.30
Lane Grp Cap(c), veh/h 12 0 1205 12 1153 1205 160 0 0 75 0 0
V/C Ratio(X) 0.93 0.00 0.90 0.93 0.20 0.20 0.64 0.00 0.00 0.27 0.00 0.00
Avail Cap(c_a), veh/h 183 0 1582 183 1513 1582 251 0 0 260 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh50.0 0.0 12.8 50.0 5.7 5.7 43.6 0.0 0.0 46.5 0.0 0.0
Incr Delay (d2), s/veh 104.1 0.0 5.8 104.1 0.1 0.1 4.2 0.0 0.0 1.9 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 0.0 26.0 0.6 2.3 2.4 2.9 0.0 0.0 0.6 0.0 0.0
LnGrp Delay(d),s/veh 154.1 0.0 18.6 154.1 5.8 5.8 47.7 0.0 0.0 48.3 0.0 0.0
LnGrp LOS F B F A A D D
Approach Vol, veh/h 1092 476 102 20
Approach Delay, s/veh 20.0 9.2 47.7 48.3
Approach LOS C A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 14.2 4.7 73.3 8.6 4.7 73.3
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 11.0 91.0 16.0 11.0 91.0
Max Q Clear Time (g_c+I1), s 8.2 2.7 52.7 3.2 2.7 6.9
Green Ext Time (p_c), s 0.3 0.0 16.6 0.0 0.0 20.3

Intersection Summary
HCM 2010 Ctrl Delay 19.0
HCM 2010 LOS B



HCM 2010 TWSC Cumulative
12: Range Rd & EB Parkside Dr Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 12

Intersection
Int Delay, s/veh 9.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 312 0 43 0 0 0 0 116 14 5 63 0
Future Vol, veh/h 312 0 43 0 0 0 0 116 14 5 63 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 0 - - -
Veh in Median Storage, # - 0 - - - - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 89 89 89 89 89 89 89 89 89 89 89 89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 351 0 48 0 0 0 0 130 16 6 71 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 212 212 71 - 0 0 130 0 0
          Stage 1 82 82 - - - - - - -
          Stage 2 130 130 - - - - - - -
Critical Hdwy 6.42 6.52 6.22 - - - 4.12 - -
Critical Hdwy Stg 1 5.42 5.52 - - - - - - -
Critical Hdwy Stg 2 5.42 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 - - - 2.218 - -
Pot Cap-1 Maneuver 776 685 991 0 - - 1455 - 0
          Stage 1 941 827 - 0 - - - - 0
          Stage 2 896 789 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 773 0 991 - - - 1455 - -
Mov Cap-2 Maneuver 773 0 - - - - - - -
          Stage 1 937 0 - - - - - - -
          Stage 2 896 0 - - - - - - -

Approach EB NB SB
HCM Control Delay, s 14 0 0.6
HCM LOS B

Minor Lane/Major Mvmt NBT NBR EBLn1 SBL SBT
Capacity (veh/h) - - 794 1455 -
HCM Lane V/C Ratio - - 0.502 0.004 -
HCM Control Delay (s) - - 14 7.5 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 2.9 0 -



HCM Unsignalized Intersection Capacity Analysis Cumulative
13: Range Rd & WB Parkside Dr Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 35 393 68 190
Future Volume (Veh/h) 0 0 35 393 68 190
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Hourly flow rate (vph) 0 0 38 423 73 204
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 572 73 73
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 572 73 73
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 98
cM capacity (veh/h) 470 989 1527

Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 38 423 73 204
Volume Left 38 0 0 0
Volume Right 0 0 0 204
cSH 1527 1700 1700 1700
Volume to Capacity 0.02 0.25 0.04 0.12
Queue Length 95th (ft) 2 0 0 0
Control Delay (s) 7.4 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.6 0.0
Approach LOS

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 25.2% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 Signalized Intersection Summary Cumulative
14: Railroad Ave & E 10th St Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 42 167 288 102 240 49 229 334 91 49 395 26
Future Volume (veh/h) 42 167 288 102 240 49 229 334 91 49 395 26
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 46 184 0 112 264 54 252 367 100 54 434 29
Adj No. of Lanes 1 1 1 1 1 0 1 1 1 1 1 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 109 380 323 153 334 68 301 715 601 116 512 429
Arrive On Green 0.07 0.22 0.00 0.09 0.24 0.23 0.18 0.41 0.41 0.07 0.30 0.30
Sat Flow, veh/h 1681 1765 1500 1681 1413 289 1648 1731 1455 1648 1731 1449
Grp Volume(v), veh/h 46 184 0 112 0 318 252 367 100 54 434 29
Grp Sat Flow(s),veh/h/ln1681 1765 1500 1681 0 1703 1648 1731 1455 1648 1731 1449
Q Serve(g_s), s 2.0 7.0 0.0 4.9 0.0 13.4 11.3 12.0 3.3 2.4 18.0 1.1
Cycle Q Clear(g_c), s 2.0 7.0 0.0 4.9 0.0 13.4 11.3 12.0 3.3 2.4 18.0 1.1
Prop In Lane 1.00 1.00 1.00 0.17 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 109 380 323 153 0 402 301 715 601 116 512 429
V/C Ratio(X) 0.42 0.48 0.00 0.73 0.00 0.79 0.84 0.51 0.17 0.47 0.85 0.07
Avail Cap(c_a), veh/h 168 579 492 176 0 567 324 758 637 164 590 494
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh34.3 26.2 0.0 33.7 0.0 27.4 30.1 16.7 14.1 34.1 25.2 19.3
Incr Delay (d2), s/veh 2.6 1.0 0.0 12.4 0.0 5.0 16.5 0.6 0.1 2.9 9.9 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 3.5 0.0 2.8 0.0 6.8 6.5 5.8 1.3 1.2 10.0 0.4
LnGrp Delay(d),s/veh 36.8 27.2 0.0 46.2 0.0 32.4 46.6 17.2 14.2 36.9 35.2 19.3
LnGrp LOS D C D C D B B D D B
Approach Vol, veh/h 230 430 719 517
Approach Delay, s/veh 29.1 36.0 27.1 34.5
Approach LOS C D C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.9 27.0 9.0 22.4 9.4 35.5 10.9 20.4
Change Period (Y+Rc), s 4.6 * 5 4.6 * 5 4.6 5.0 4.6 5.0
Max Green Setting (Gmax), s14.4 * 25 7.0 * 25 7.0 32.4 7.4 24.0
Max Q Clear Time (g_c+I1), s13.3 20.0 4.0 15.4 4.4 14.0 6.9 9.0
Green Ext Time (p_c), s 0.1 2.0 0.0 1.4 0.0 3.8 0.0 1.8

Intersection Summary
HCM 2010 Ctrl Delay 31.4
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Cumulative
15: Alves Ranch Rd & Leland Rd Timing Plan: PM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 16 1258 164 150 641 4 82 5 90 8 8 6
Future Volume (veh/h) 16 1258 164 150 641 4 82 5 90 8 8 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 16 1297 169 155 661 4 85 5 93 8 8 6
Adj No. of Lanes 1 2 1 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 44 1505 664 189 1827 11 129 260 221 24 80 60
Arrive On Green 0.03 0.45 0.45 0.11 0.53 0.53 0.08 0.15 0.15 0.01 0.08 0.08
Sat Flow, veh/h 1681 3353 1478 1681 3416 21 1681 1765 1500 1681 938 703
Grp Volume(v), veh/h 16 1297 169 155 324 341 85 5 93 8 0 14
Grp Sat Flow(s),veh/h/ln1681 1676 1478 1681 1676 1760 1681 1765 1500 1681 0 1641
Q Serve(g_s), s 0.7 26.4 5.4 6.8 8.5 8.5 3.7 0.2 4.3 0.4 0.0 0.6
Cycle Q Clear(g_c), s 0.7 26.4 5.4 6.8 8.5 8.5 3.7 0.2 4.3 0.4 0.0 0.6
Prop In Lane 1.00 1.00 1.00 0.01 1.00 1.00 1.00 0.43
Lane Grp Cap(c), veh/h 44 1505 664 189 897 941 129 260 221 24 0 139
V/C Ratio(X) 0.36 0.86 0.25 0.82 0.36 0.36 0.66 0.02 0.42 0.33 0.00 0.10
Avail Cap(c_a), veh/h 155 1680 741 199 897 941 266 768 653 199 0 649
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh36.3 18.8 13.0 32.9 10.2 10.2 34.0 27.6 29.4 37.0 0.0 32.0
Incr Delay (d2), s/veh 4.9 4.1 0.1 22.4 0.1 0.1 5.6 0.0 1.3 7.8 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 12.9 2.2 4.4 3.9 4.1 1.9 0.1 1.9 0.2 0.0 0.3
LnGrp Delay(d),s/veh 41.1 22.8 13.1 55.3 10.3 10.3 39.6 27.7 30.6 44.9 0.0 32.3
LnGrp LOS D C B E B B D C C D C
Approach Vol, veh/h 1482 820 183 22
Approach Delay, s/veh 21.9 18.8 34.7 36.9
Approach LOS C B C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.5 40.0 10.8 11.4 7.0 46.5 6.1 16.2
Change Period (Y+Rc), s 5.0 6.0 5.0 5.0 5.0 6.0 5.0 5.0
Max Green Setting (Gmax), s9.0 38.0 12.0 30.0 7.0 40.0 9.0 33.0
Max Q Clear Time (g_c+I1), s8.8 28.4 5.7 2.6 2.7 10.5 2.4 6.3
Green Ext Time (p_c), s 0.0 5.7 0.1 0.4 0.0 10.6 0.0 0.4

Intersection Summary
HCM 2010 Ctrl Delay 22.0
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Cumulative
16: Woodhill Dr & Leland Rd Timing Plan: PM PEAK
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1213 143 82 730 65 71
Future Volume (veh/h) 1213 143 82 730 65 71
Number 2 12 1 6 3 18
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1800 1765 1765 1765 1765
Adj Flow Rate, veh/h 1238 146 84 745 66 72
Adj No. of Lanes 2 0 1 2 1 1
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1606 189 149 2368 179 160
Arrive On Green 0.53 0.53 0.09 0.71 0.11 0.11
Sat Flow, veh/h 3106 354 1681 3441 1681 1500
Grp Volume(v), veh/h 686 698 84 745 66 72
Grp Sat Flow(s),veh/h/ln1676 1695 1681 1676 1681 1500
Q Serve(g_s), s 19.0 19.3 2.8 4.9 2.1 2.6
Cycle Q Clear(g_c), s 19.0 19.3 2.8 4.9 2.1 2.6
Prop In Lane 0.21 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 893 903 149 2368 179 160
V/C Ratio(X) 0.77 0.77 0.56 0.31 0.37 0.45
Avail Cap(c_a), veh/h 970 981 257 2738 457 408
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh10.9 10.9 25.7 3.3 24.4 24.6
Incr Delay (d2), s/veh 3.5 3.6 3.3 0.1 1.3 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln9.4 9.8 1.4 2.2 1.1 1.2
LnGrp Delay(d),s/veh 14.4 14.5 29.0 3.3 25.7 26.6
LnGrp LOS B B C A C C
Approach Vol, veh/h 1384 829 138
Approach Delay, s/veh 14.5 5.9 26.2
Approach LOS B A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s10.2 37.3 47.5 11.3
Change Period (Y+Rc), s 5.0 6.0 6.0 5.0
Max Green Setting (Gmax), s9.0 34.0 48.0 16.0
Max Q Clear Time (g_c+I1), s4.8 21.3 6.9 4.6
Green Ext Time (p_c), s 0.1 10.0 23.0 0.3

Intersection Summary
HCM 2010 Ctrl Delay 12.1
HCM 2010 LOS B



HCM Signalized Intersection Capacity Analysis Cumulative
17: Southwood Dr & Leland Rd Timing Plan: PM PEAK
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1114 170 169 722 90 153
Future Volume (vph) 1114 170 169 722 90 153
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.4 4.4 4.4
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.92
Flt Protected 1.00 0.95 1.00 0.98
Satd. Flow (prot) 3259 1676 3353 1585
Flt Permitted 1.00 0.95 1.00 0.98
Satd. Flow (perm) 3259 1676 3353 1585
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 1137 173 172 737 92 156
RTOR Reduction (vph) 12 0 0 0 61 0
Lane Group Flow (vph) 1298 0 172 737 187 0
Confl. Peds. (#/hr) 15 15
Turn Type NA Prot NA Prot
Protected Phases 2 1 3 6 4
Permitted Phases
Actuated Green, G (s) 38.0 10.0 77.0 11.0
Effective Green, g (s) 39.0 10.6 77.6 11.6
Actuated g/C Ratio 0.40 0.11 0.79 0.12
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 2.0 3.0 3.0
Lane Grp Cap (vph) 1296 181 2655 187
v/s Ratio Prot c0.40 c0.10 c0.22 c0.12
v/s Ratio Perm
v/c Ratio 1.00 0.95 0.28 1.00
Uniform Delay, d1 29.5 43.4 2.7 43.2
Progression Factor 1.00 0.96 0.40 1.00
Incremental Delay, d2 25.4 52.2 0.1 66.0
Delay (s) 54.9 94.0 1.2 109.2
Level of Service D F A F
Approach Delay (s) 54.9 18.7 109.2
Approach LOS D B F

Intersection Summary
HCM 2000 Control Delay 47.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 98.0 Sum of lost time (s) 17.2
Intersection Capacity Utilization 74.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative
18: Leland Rd & Bailey Rd Timing Plan: PM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 377 798 194 43 328 262 328 456 228 737 392 453
Future Volume (veh/h) 377 798 194 43 328 262 328 456 228 737 392 453
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1731 1731 1800 1731 1731 1731
Adj Flow Rate, veh/h 401 849 206 46 349 279 349 485 243 784 417 482
Adj No. of Lanes 2 2 1 1 2 1 1 2 0 2 1 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 451 1040 443 72 719 313 382 546 272 853 506 429
Arrive On Green 0.14 0.31 0.30 0.04 0.21 0.21 0.23 0.26 0.25 0.18 0.20 0.20
Sat Flow, veh/h 3261 3353 1482 1681 3353 1462 1648 2124 1058 3198 1731 1465
Grp Volume(v), veh/h 401 849 206 46 349 279 349 375 353 784 417 482
Grp Sat Flow(s),veh/h/ln1630 1676 1482 1681 1676 1462 1648 1644 1538 1599 1731 1465
Q Serve(g_s), s 15.7 30.4 14.7 3.5 11.9 24.1 26.8 28.5 28.8 31.3 30.0 38.0
Cycle Q Clear(g_c), s 15.7 30.4 14.7 3.5 11.9 24.1 26.8 28.5 28.8 31.3 30.0 38.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.69 1.00 1.00
Lane Grp Cap(c), veh/h 451 1040 443 72 719 313 382 423 396 853 506 429
V/C Ratio(X) 0.89 0.82 0.47 0.64 0.49 0.89 0.91 0.89 0.89 0.92 0.82 1.12
Avail Cap(c_a), veh/h 451 1040 443 83 735 320 393 423 396 861 506 429
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67
Upstream Filter(I) 0.97 0.97 0.97 0.98 0.98 0.98 1.00 1.00 1.00 0.60 0.60 0.60
Uniform Delay (d), s/veh55.0 41.4 37.1 61.2 44.8 49.6 48.7 46.4 47.1 52.0 49.0 52.3
Incr Delay (d2), s/veh 18.6 4.8 0.4 12.4 0.3 23.9 25.1 22.9 24.9 9.7 9.0 73.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.2 14.7 6.1 1.9 5.5 11.8 14.9 15.6 15.0 15.0 15.6 24.1
LnGrp Delay(d),s/veh 73.6 46.2 37.5 73.6 45.0 73.5 73.8 69.4 72.0 61.7 58.0 125.7
LnGrp LOS E D D E D E E E E E E F
Approach Vol, veh/h 1456 674 1077 1683
Approach Delay, s/veh 52.5 58.8 71.7 79.1
Approach LOS D E E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s38.7 37.4 9.6 44.3 34.1 42.0 22.0 31.9
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s33.9 31.0 5.3 38.6 29.9 35.0 16.9 27.0
Max Q Clear Time (g_c+I1), s33.3 30.8 5.5 32.4 28.8 40.0 17.7 26.1
Green Ext Time (p_c), s 0.3 0.1 0.0 3.1 0.2 0.0 0.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 66.8
HCM 2010 LOS E



HCM Signalized Intersection Capacity Analysis Cumulative
19: Bailey Rd & Maylard St Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 493 19 271 17 9 82 56 1029 10 149 1294 400
Future Volume (vph) 493 19 271 17 9 82 56 1029 10 149 1294 400
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 *0.85
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.87 1.00 1.00 1.00 0.96
Flt Protected 0.95 0.96 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1593 1602 1468 1676 1527 1644 3282 1644 4195
Flt Permitted 0.95 0.96 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1593 1602 1468 1676 1527 1644 3282 1644 4195
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 524 20 288 18 10 87 60 1095 11 159 1377 426
RTOR Reduction (vph) 0 0 116 0 82 0 0 1 0 0 37 0
Lane Group Flow (vph) 267 277 172 18 15 0 60 1105 0 159 1766 0
Confl. Peds. (#/hr) 6 6 11 11 11 11
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm Split NA Prot NA Prot NA
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 25.7 25.7 25.7 6.2 6.2 6.4 62.4 15.3 71.3
Effective Green, g (s) 26.8 26.8 26.8 7.3 7.3 7.5 63.5 16.4 72.4
Actuated g/C Ratio 0.21 0.21 0.21 0.06 0.06 0.06 0.49 0.13 0.56
Clearance Time (s) 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1
Vehicle Extension (s) 1.7 1.7 1.7 1.7 1.7 1.7 2.2 1.7 2.2
Lane Grp Cap (vph) 328 330 302 94 85 94 1603 207 2336
v/s Ratio Prot 0.17 c0.17 c0.01 0.01 0.04 0.34 c0.10 c0.42
v/s Ratio Perm 0.12
v/c Ratio 0.81 0.84 0.57 0.19 0.18 0.64 0.69 0.77 0.76
Uniform Delay, d1 49.2 49.5 46.4 58.5 58.5 59.9 25.6 55.0 22.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.37 0.34 1.10 0.62
Incremental Delay, d2 13.6 16.2 1.5 0.4 0.4 6.4 1.5 1.4 0.2
Delay (s) 62.8 65.7 47.9 58.9 58.8 88.5 10.3 61.9 13.8
Level of Service E E D E E F B E B
Approach Delay (s) 58.6 58.8 14.3 17.7
Approach LOS E E B B

Intersection Summary
HCM 2000 Control Delay 26.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative
20: Bailey Rd & SR-4 EB Ramps Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 99 438 940 0 0 652 0 1114 490 275 953 459
Future Volume (vph) 99 438 940 0 0 652 0 1114 490 275 953 459
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.4 5.4 5.5 5.5 5.5 5.0 5.5 4.5
Lane Util. Factor 0.95 1.00 0.88 0.95 1.00 0.97 0.95 1.00
Frpb, ped/bikes 1.00 0.98 0.99 1.00 0.98 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3507 1548 2751 3471 1523 3367 3471 1470
Flt Permitted 0.99 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3507 1548 2751 3471 1523 3367 3471 1470
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 104 461 989 0 0 686 0 1173 516 289 1003 483
RTOR Reduction (vph) 0 0 8 0 0 395 0 0 36 0 0 0
Lane Group Flow (vph) 0 565 981 0 0 291 0 1173 480 289 1003 483
Confl. Peds. (#/hr) 38 38 68 4 4 68
Confl. Bikes (#/hr) 3 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Perm NA custom Perm NA Perm Prot NA Free
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 8 2 Free
Actuated Green, G (s) 30.7 71.7 30.7 70.2 70.2 15.1 43.3 130.0
Effective Green, g (s) 30.3 70.9 30.2 69.7 69.7 14.1 42.8 130.0
Actuated g/C Ratio 0.23 0.55 0.23 0.54 0.54 0.11 0.33 1.00
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0 2.0 4.0
Lane Grp Cap (vph) 817 908 639 1860 816 365 1142 1470
v/s Ratio Prot c0.34 0.34 0.09 c0.29
v/s Ratio Perm 0.16 0.30 0.11 0.32 0.33
v/c Ratio 0.69 1.08 0.46 0.63 0.59 0.79 0.88 0.33
Uniform Delay, d1 45.6 29.5 42.8 21.1 20.4 56.5 41.1 0.0
Progression Factor 1.00 1.00 1.00 0.81 0.78 0.96 0.94 1.00
Incremental Delay, d2 2.1 54.1 0.2 1.2 2.2 10.4 9.6 0.6
Delay (s) 47.6 83.7 43.0 18.2 18.2 64.4 48.4 0.6
Level of Service D F D B B E D A
Approach Delay (s) 70.6 43.0 18.2 38.0
Approach LOS E D B D

Intersection Summary
HCM 2000 Control Delay 41.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.3
Intersection Capacity Utilization 96.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative
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Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 209 151 65 372 1169 685 88 705 133
Future Volume (veh/h) 0 0 0 209 151 65 372 1169 685 88 705 133
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.95 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1800 1731 1731 1800 1731 1731 1800
Adj Flow Rate, veh/h 213 154 66 380 1193 699 90 719 136
Adj No. of Lanes 0 2 0 2 3 0 1 2 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 0 2 0 4 4 4 4 4 4
Cap, veh/h 246 194 84 436 2139 946 109 1676 317
Arrive On Green 0.16 0.16 0.16 0.14 0.68 0.68 0.13 1.00 1.00
Sat Flow, veh/h 1579 1240 536 3198 3150 1393 1648 2751 520
Grp Volume(v), veh/h 227 0 206 380 1193 699 90 430 425
Grp Sat Flow(s),veh/h/ln 1686 0 1669 1599 1575 1393 1648 1644 1627
Q Serve(g_s), s 17.1 0.0 15.4 15.1 25.4 42.1 6.9 0.0 0.0
Cycle Q Clear(g_c), s 17.1 0.0 15.4 15.1 25.4 42.1 6.9 0.0 0.0
Prop In Lane 0.94 0.32 1.00 1.00 1.00 0.32
Lane Grp Cap(c), veh/h 263 0 261 436 2139 946 109 1002 991
V/C Ratio(X) 0.86 0.00 0.79 0.87 0.56 0.74 0.82 0.43 0.43
Avail Cap(c_a), veh/h 441 0 436 566 2139 946 178 1002 991
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.5 0.0 52.8 55.0 10.8 13.5 55.6 0.0 0.0
Incr Delay (d2), s/veh 7.3 0.0 4.0 9.6 1.1 5.2 6.6 1.3 1.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.5 0.0 7.4 7.3 11.2 17.5 3.3 0.4 0.4
LnGrp Delay(d),s/veh 60.8 0.0 56.8 64.6 11.8 18.7 62.2 1.3 1.4
LnGrp LOS E E E B B E A A
Approach Vol, veh/h 433 2272 945
Approach Delay, s/veh 58.9 22.8 7.1
Approach LOS E C A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s12.6 93.1 21.7 84.0 24.3
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0
Max Green Setting (Gmax), s14.0 69.0 23.0 60.0 34.0
Max Q Clear Time (g_c+I1), s8.9 44.1 17.1 2.0 19.1
Green Ext Time (p_c), s 0.1 21.0 0.6 40.9 1.2

Intersection Summary
HCM 2010 Ctrl Delay 23.0
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Cumulative
22: Bailey Rd & Canal Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 28 177 278 991 601 28
Future Volume (veh/h) 28 177 278 991 601 28
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 29 182 287 1022 620 29
Adj No. of Lanes 1 1 1 2 2 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 229 205 307 2650 1878 88
Arrive On Green 0.14 0.14 0.37 1.00 1.00 1.00
Sat Flow, veh/h 1681 1500 1681 3441 3343 152
Grp Volume(v), veh/h 29 182 287 1022 319 330
Grp Sat Flow(s),veh/h/ln1681 1500 1681 1676 1676 1731
Q Serve(g_s), s 2.0 15.5 21.4 0.0 0.0 0.0
Cycle Q Clear(g_c), s 2.0 15.5 21.4 0.0 0.0 0.0
Prop In Lane 1.00 1.00 1.00 0.09
Lane Grp Cap(c), veh/h 229 205 307 2650 967 998
V/C Ratio(X) 0.13 0.89 0.93 0.39 0.33 0.33
Avail Cap(c_a), veh/h 375 335 543 2650 967 998
HCM Platoon Ratio 1.00 1.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.23 0.23
Uniform Delay (d), s/veh49.3 55.2 40.5 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.1 9.5 8.6 0.4 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.9 12.7 10.6 0.2 0.1 0.1
LnGrp Delay(d),s/veh 49.4 64.6 49.0 0.4 0.2 0.2
LnGrp LOS D E D A A A
Approach Vol, veh/h 211 1309 649
Approach Delay, s/veh 62.5 11.1 0.2
Approach LOS E B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 108.2 21.8 27.8 80.5
Change Period (Y+Rc), s 5.5 4.0 4.0 5.5
Max Green Setting (Gmax), s 91.5 29.0 42.0 45.5
Max Q Clear Time (g_c+I1), s 2.0 17.5 23.4 2.0
Green Ext Time (p_c), s 31.1 0.3 0.4 23.5

Intersection Summary
HCM 2010 Ctrl Delay 12.8
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Cumulative
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 1699 23 1 593 2 18 5 3 5 5 7
Future Volume (veh/h) 7 1699 23 1 593 2 18 5 3 5 5 7
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1765 1800 1765 1800
Adj Flow Rate, veh/h 8 1847 25 1 645 2 20 5 3 5 5 8
Adj No. of Lanes 1 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 17 1904 26 2 1899 6 97 9 43 48 10 13
Arrive On Green 0.01 0.56 0.55 0.00 1.00 1.00 0.03 0.03 0.03 0.03 0.03 0.03
Sat Flow, veh/h 1681 3386 46 1681 3429 11 1303 326 1490 211 341 442
Grp Volume(v), veh/h 8 912 960 1 315 332 25 0 3 18 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1755 1681 1676 1763 1628 0 1490 995 0 0
Q Serve(g_s), s 0.5 57.5 58.1 0.1 0.0 0.0 0.0 0.0 0.2 0.8 0.0 0.0
Cycle Q Clear(g_c), s 0.5 57.5 58.1 0.1 0.0 0.0 1.6 0.0 0.2 2.4 0.0 0.0
Prop In Lane 1.00 0.03 1.00 0.01 0.80 1.00 0.28 0.44
Lane Grp Cap(c), veh/h 17 943 987 2 929 976 106 0 43 71 0 0
V/C Ratio(X) 0.48 0.97 0.97 0.43 0.34 0.34 0.24 0.00 0.07 0.25 0.00 0.00
Avail Cap(c_a), veh/h 168 945 989 168 945 994 393 0 339 373 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.33 0.33 0.33 0.99 0.99 0.99 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh54.2 23.1 23.2 54.8 0.0 0.0 52.6 0.0 51.9 53.1 0.0 0.0
Incr Delay (d2), s/veh 2.7 10.4 10.7 41.0 1.0 0.9 0.4 0.0 0.2 0.7 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 29.1 30.9 0.1 0.3 0.3 0.8 0.0 0.1 0.6 0.0 0.0
LnGrp Delay(d),s/veh 56.8 33.5 34.0 95.8 1.0 0.9 53.0 0.0 52.2 53.8 0.0 0.0
LnGrp LOS E C C F A A D D D
Approach Vol, veh/h 1880 648 28 18
Approach Delay, s/veh 33.8 1.1 52.9 53.8
Approach LOS C A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.2 65.9 7.2 5.1 64.9 7.2
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 61.0 25.0 11.0 61.0 25.0
Max Q Clear Time (g_c+I1), s2.1 60.1 4.4 2.5 2.0 3.6
Green Ext Time (p_c), s 0.0 0.8 0.0 0.0 14.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 25.9
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Cumulative
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 17 1492 129 31 496 8 60 5 39 11 5 14
Future Volume (veh/h) 17 1492 129 31 496 8 60 5 39 11 5 14
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 18 1571 136 33 522 8 63 5 41 12 5 15
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 45 1727 148 68 1914 29 124 13 51 83 40 69
Arrive On Green 0.03 0.55 0.54 0.05 0.75 0.74 0.09 0.09 0.09 0.09 0.09 0.09
Sat Flow, veh/h 1681 3125 268 1681 3380 52 790 139 560 418 434 752
Grp Volume(v), veh/h 18 837 870 33 259 271 109 0 0 32 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1717 1681 1676 1755 1488 0 0 1604 0 0
Q Serve(g_s), s 1.2 49.0 50.6 2.1 5.3 5.3 5.8 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 1.2 49.0 50.6 2.1 5.3 5.3 7.8 0.0 0.0 2.0 0.0 0.0
Prop In Lane 1.00 0.16 1.00 0.03 0.58 0.38 0.37 0.47
Lane Grp Cap(c), veh/h 45 927 949 68 949 994 187 0 0 191 0 0
V/C Ratio(X) 0.40 0.90 0.92 0.49 0.27 0.27 0.58 0.00 0.00 0.17 0.00 0.00
Avail Cap(c_a), veh/h 168 975 999 168 975 1021 357 0 0 365 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.72 0.72 0.72 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh52.6 22.0 22.4 50.9 6.5 6.6 48.9 0.0 0.0 46.3 0.0 0.0
Incr Delay (d2), s/veh 4.0 8.5 9.6 5.2 0.7 0.7 2.8 0.0 0.0 0.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 24.7 26.2 1.1 2.5 2.7 3.4 0.0 0.0 0.9 0.0 0.0
LnGrp Delay(d),s/veh 56.7 30.4 32.0 56.2 7.2 7.2 51.7 0.0 0.0 46.7 0.0 0.0
LnGrp LOS E C C E A A D D
Approach Vol, veh/h 1725 563 109 32
Approach Delay, s/veh 31.5 10.1 51.7 46.7
Approach LOS C B D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.4 64.8 14.0 7.0 66.3 14.0
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 63.0 23.0 11.0 63.0 23.0
Max Q Clear Time (g_c+I1), s4.1 52.6 4.0 3.2 7.3 9.8
Green Ext Time (p_c), s 0.0 7.2 0.5 0.0 16.7 0.4

Intersection Summary
HCM 2010 Ctrl Delay 27.6
HCM 2010 LOS C



HCM Signalized Intersection Capacity Analysis Cumulative
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1497 29 18 537 16 14
Future Volume (vph) 1497 29 18 537 16 14
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.94
Flt Protected 1.00 0.95 1.00 0.97
Satd. Flow (prot) 3341 1676 3353 1598
Flt Permitted 1.00 0.95 1.00 0.97
Satd. Flow (perm) 3341 1676 3353 1598
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 1593 31 19 571 17 15
RTOR Reduction (vph) 1 0 0 0 14 0
Lane Group Flow (vph) 1623 0 19 571 18 0
Confl. Peds. (#/hr) 4 4 3
Confl. Bikes (#/hr) 1
Turn Type NA Prot NA Prot
Protected Phases 2 1 6 8
Permitted Phases
Actuated Green, G (s) 83.4 3.2 91.6 7.4
Effective Green, g (s) 85.4 4.2 93.6 8.4
Actuated g/C Ratio 0.78 0.04 0.85 0.08
Clearance Time (s) 6.0 5.0 6.0 5.0
Vehicle Extension (s) 4.3 3.0 4.3 3.0
Lane Grp Cap (vph) 2593 63 2853 122
v/s Ratio Prot c0.49 c0.01 0.17 c0.01
v/s Ratio Perm
v/c Ratio 0.63 0.30 0.20 0.15
Uniform Delay, d1 5.4 51.5 1.5 47.5
Progression Factor 0.87 0.62 1.63 1.00
Incremental Delay, d2 0.4 2.6 0.2 0.6
Delay (s) 5.1 34.3 2.6 48.0
Level of Service A C A D
Approach Delay (s) 5.1 3.6 48.0
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 5.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 140 1355 11 6 503 106 13 4 12 70 3 62
Future Volume (veh/h) 140 1355 11 6 503 106 13 4 12 70 3 62
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00 0.98 0.97 0.98 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 151 1457 12 6 541 114 14 4 13 75 3 67
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 168 1596 13 13 1037 218 186 167 139 204 184 139
Arrive On Green 0.10 0.47 0.46 0.02 0.75 0.73 0.09 0.09 0.09 0.10 0.10 0.09
Sat Flow, veh/h 1681 3407 28 1681 2758 579 1295 1765 1462 1359 1765 1462
Grp Volume(v), veh/h 151 717 752 6 328 327 14 4 13 75 3 67
Grp Sat Flow(s),veh/h/ln1681 1676 1759 1681 1676 1661 1295 1765 1462 1359 1765 1462
Q Serve(g_s), s 9.8 43.7 43.7 0.4 8.8 9.0 1.1 0.2 0.9 5.8 0.2 4.8
Cycle Q Clear(g_c), s 9.8 43.7 43.7 0.4 8.8 9.0 1.3 0.2 0.9 6.0 0.2 4.8
Prop In Lane 1.00 0.02 1.00 0.35 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 168 785 824 13 630 624 186 167 139 204 184 139
V/C Ratio(X) 0.90 0.91 0.91 0.47 0.52 0.52 0.08 0.02 0.09 0.37 0.02 0.48
Avail Cap(c_a), veh/h 168 914 959 168 914 906 381 433 359 409 449 359
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.79 0.79 0.79 0.98 0.98 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh48.9 27.2 27.2 53.9 9.6 9.9 45.7 45.2 45.5 46.9 44.2 47.2
Incr Delay (d2), s/veh 34.6 9.2 8.9 9.4 3.0 3.1 0.2 0.1 0.3 1.1 0.0 2.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.1 22.1 23.2 0.2 4.3 4.6 0.4 0.1 0.4 2.2 0.1 2.0
LnGrp Delay(d),s/veh 83.5 36.4 36.1 63.4 12.6 13.0 45.9 45.2 45.8 48.1 44.3 49.8
LnGrp LOS F D D E B B D D D D D D
Approach Vol, veh/h 1620 661 31 145
Approach Delay, s/veh 40.6 13.2 45.7 48.8
Approach LOS D B D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.8 55.5 14.4 15.0 45.4 14.4
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 59.0 27.0 11.0 59.0 27.0
Max Q Clear Time (g_c+I1), s2.4 45.7 8.0 11.8 11.0 3.3
Green Ext Time (p_c), s 0.0 4.8 0.6 0.0 5.9 0.7

Intersection Summary
HCM 2010 Ctrl Delay 33.8
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 1332 75 7 562 10 41 1 3 11 5 14
Future Volume (veh/h) 10 1332 75 7 562 10 41 1 3 11 5 14
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 11 1417 80 7 598 11 44 1 3 12 5 15
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 22 1583 89 15 1637 30 123 1 4 66 17 33
Arrive On Green 0.01 0.49 0.48 0.02 0.97 0.95 0.04 0.04 0.04 0.04 0.04 0.04
Sat Flow, veh/h 1681 3227 182 1681 3367 62 1382 31 94 481 385 764
Grp Volume(v), veh/h 11 734 763 7 298 311 48 0 0 32 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1732 1681 1676 1752 1507 0 0 1630 0 0
Q Serve(g_s), s 0.7 43.7 44.1 0.5 0.8 0.9 1.3 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.7 43.7 44.1 0.5 0.8 0.9 3.3 0.0 0.0 2.1 0.0 0.0
Prop In Lane 1.00 0.10 1.00 0.04 0.92 0.06 0.37 0.47
Lane Grp Cap(c), veh/h 22 822 850 15 815 852 128 0 0 116 0 0
V/C Ratio(X) 0.50 0.89 0.90 0.48 0.37 0.37 0.37 0.00 0.00 0.28 0.00 0.00
Avail Cap(c_a), veh/h 168 945 976 168 945 988 383 0 0 388 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.83 0.83 0.83 0.98 0.98 0.98 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh53.9 25.4 25.6 53.8 0.8 0.8 51.8 0.0 0.0 51.3 0.0 0.0
Incr Delay (d2), s/veh 5.5 8.1 8.3 8.4 1.2 1.2 0.7 0.0 0.0 0.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 22.0 22.9 0.2 0.6 0.6 1.5 0.0 0.0 1.0 0.0 0.0
LnGrp Delay(d),s/veh 59.4 33.5 33.8 62.2 2.0 2.0 52.5 0.0 0.0 51.8 0.0 0.0
LnGrp LOS E C C E A A D D
Approach Vol, veh/h 1508 616 48 32
Approach Delay, s/veh 33.9 2.7 52.5 51.8
Approach LOS C A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.0 58.0 8.8 5.4 57.5 8.8
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 61.0 25.0 11.0 61.0 25.0
Max Q Clear Time (g_c+I1), s2.5 46.1 4.1 2.7 2.9 5.3
Green Ext Time (p_c), s 0.0 6.9 0.1 0.0 9.5 0.1

Intersection Summary
HCM 2010 Ctrl Delay 25.8
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 51 1290 40 2 601 23 12 5 12 22 2 19
Future Volume (veh/h) 51 1290 40 2 601 23 12 5 12 22 2 19
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 0.99 0.98 0.98 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1800 1800 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 52 1303 40 2 607 23 12 5 12 22 2 19
Adj No. of Lanes 0 2 0 0 2 0 0 1 0 0 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 76 1411 43 34 1438 56 77 31 43 91 14 44
Arrive On Green 0.46 0.46 0.44 0.92 0.92 0.89 0.07 0.07 0.06 0.07 0.07 0.06
Sat Flow, veh/h 89 3059 94 1 3118 121 449 454 637 614 214 655
Grp Volume(v), veh/h 717 0 678 331 0 301 29 0 0 43 0 0
Grp Sat Flow(s),veh/h/ln1655 0 1587 1656 0 1584 1540 0 0 1483 0 0
Q Serve(g_s), s 32.8 0.0 44.3 1.9 0.0 2.7 0.0 0.0 0.0 1.0 0.0 0.0
Cycle Q Clear(g_c), s 45.0 0.0 44.3 46.1 0.0 2.7 1.9 0.0 0.0 2.9 0.0 0.0
Prop In Lane 0.07 0.06 0.01 0.08 0.41 0.41 0.51 0.44
Lane Grp Cap(c), veh/h 799 0 732 797 0 731 150 0 0 150 0 0
V/C Ratio(X) 0.90 0.00 0.93 0.42 0.00 0.41 0.19 0.00 0.00 0.29 0.00 0.00
Avail Cap(c_a), veh/h 802 0 736 801 0 735 731 0 0 715 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.83 0.00 0.83 0.96 0.00 0.96 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh27.7 0.0 27.9 2.5 0.0 2.5 48.9 0.0 0.0 49.3 0.0 0.0
Incr Delay (d2), s/veh 10.7 0.0 15.2 1.5 0.0 1.6 0.6 0.0 0.0 1.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln22.9 0.0 22.3 1.4 0.0 1.4 0.9 0.0 0.0 1.3 0.0 0.0
LnGrp Delay(d),s/veh 38.4 0.0 43.1 4.1 0.0 4.1 49.5 0.0 0.0 50.4 0.0 0.0
LnGrp LOS D D A A D D
Approach Vol, veh/h 1395 632 29 43
Approach Delay, s/veh 40.7 4.1 49.5 50.4
Approach LOS D A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 54.7 11.4 54.7 11.4
Change Period (Y+Rc), s 6.0 5.0 6.0 5.0
Max Green Setting (Gmax), s 49.0 50.0 49.0 50.0
Max Q Clear Time (g_c+I1), s 47.0 4.9 48.1 3.9
Green Ext Time (p_c), s 1.3 0.3 0.6 0.3

Intersection Summary
HCM 2010 Ctrl Delay 30.0
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 1209 140 104 584 78 84 19 77 66 14 19
Future Volume (veh/h) 20 1209 140 104 584 78 84 19 77 66 14 19
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 21 1246 144 107 602 80 87 20 79 68 14 20
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 36 1184 136 131 1331 177 109 143 113 86 43 62
Arrive On Green 0.02 0.39 0.38 0.08 0.45 0.44 0.06 0.08 0.08 0.05 0.07 0.06
Sat Flow, veh/h 1681 3029 349 1681 2975 395 1681 1765 1476 1681 643 918
Grp Volume(v), veh/h 21 688 702 107 339 343 87 20 79 68 0 34
Grp Sat Flow(s),veh/h/ln1681 1676 1701 1681 1676 1693 1681 1765 1476 1681 0 1561
Q Serve(g_s), s 1.4 43.0 43.0 6.9 15.4 15.5 5.6 1.2 5.7 4.4 0.0 2.3
Cycle Q Clear(g_c), s 1.4 43.0 43.0 6.9 15.4 15.5 5.6 1.2 5.7 4.4 0.0 2.3
Prop In Lane 1.00 0.21 1.00 0.23 1.00 1.00 1.00 0.59
Lane Grp Cap(c), veh/h 36 655 665 131 750 758 109 143 113 86 0 105
V/C Ratio(X) 0.58 1.05 1.06 0.81 0.45 0.45 0.80 0.14 0.70 0.79 0.00 0.32
Avail Cap(c_a), veh/h 199 655 665 199 750 758 199 401 329 199 0 355
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.83 0.83 0.83 0.78 0.78 0.78 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh53.3 33.5 33.6 49.9 21.0 21.1 50.7 47.0 49.6 51.6 0.0 49.0
Incr Delay (d2), s/veh 4.5 45.8 47.7 6.6 1.5 1.5 5.0 0.2 2.9 6.0 0.0 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.7 28.2 29.0 3.4 7.4 7.6 2.8 0.6 2.4 2.2 0.0 1.0
LnGrp Delay(d),s/veh 57.8 79.3 81.3 56.5 22.6 22.7 55.7 47.1 52.5 57.6 0.0 49.7
LnGrp LOS E F F E C C E D D E D
Approach Vol, veh/h 1411 789 186 102
Approach Delay, s/veh 80.0 27.2 53.4 54.9
Approach LOS E C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.6 47.0 9.6 12.9 6.4 53.2 11.1 11.4
Change Period (Y+Rc), s 4.0 5.0 4.0 4.5 4.0 5.0 4.0 4.5
Max Green Setting (Gmax), s13.0 42.0 13.0 24.5 13.0 42.0 13.0 24.5
Max Q Clear Time (g_c+I1), s8.9 45.0 6.4 7.7 3.4 17.5 7.6 4.3
Green Ext Time (p_c), s 0.0 0.0 0.0 0.2 0.0 16.1 0.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 60.2
HCM 2010 LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 607 616 167 24 208 108 54 302 21 189 612 586
Future Volume (veh/h) 607 616 167 24 208 108 54 302 21 189 612 586
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1731 1731 1800 1731 1731 1731 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 632 642 174 25 217 112 56 315 22 197 638 610
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 241 737 200 65 599 264 90 1364 598 216 1615 708
Arrive On Green 0.15 0.29 0.28 0.04 0.18 0.18 0.05 0.41 0.41 0.13 0.49 0.49
Sat Flow, veh/h 1648 2553 691 1648 3288 1447 1648 3288 1441 1648 3288 1441
Grp Volume(v), veh/h 632 413 403 25 217 112 56 315 22 197 638 610
Grp Sat Flow(s),veh/h/ln1648 1644 1600 1648 1644 1447 1648 1644 1441 1648 1644 1441
Q Serve(g_s), s 19.0 31.0 31.1 1.9 7.5 8.9 4.3 8.1 1.2 15.3 15.9 48.6
Cycle Q Clear(g_c), s 19.0 31.0 31.1 1.9 7.5 8.9 4.3 8.1 1.2 15.3 15.9 48.6
Prop In Lane 1.00 0.43 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 241 475 462 65 599 264 90 1364 598 216 1615 708
V/C Ratio(X) 2.62 0.87 0.87 0.38 0.36 0.42 0.62 0.23 0.04 0.91 0.40 0.86
Avail Cap(c_a), veh/h 241 539 524 139 883 388 178 1364 598 216 1615 708
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.71 0.71 0.71 0.34 0.34 0.34 0.92 0.92 0.92 0.66 0.66 0.66
Uniform Delay (d), s/veh55.5 43.9 44.2 60.9 46.5 47.1 60.2 24.6 22.6 55.8 20.9 29.2
Incr Delay (d2), s/veh 739.0 9.8 10.2 1.2 0.1 0.4 6.4 0.1 0.0 28.9 0.5 9.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln58.1 15.4 15.1 0.9 3.4 3.6 2.1 3.7 0.5 8.7 7.3 21.0
LnGrp Delay(d),s/veh 794.5 53.7 54.4 62.1 46.7 47.5 66.6 24.7 22.6 84.6 21.4 38.3
LnGrp LOS F D D E D D E C C F C D
Approach Vol, veh/h 1448 354 393 1445
Approach Delay, s/veh 377.2 48.0 30.6 37.1
Approach LOS F D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.1 67.8 9.2 41.9 21.0 57.9 23.0 28.1
Change Period (Y+Rc), s 5.0 5.0 5.0 5.4 5.0 5.0 5.0 * 5.4
Max Green Setting (Gmax), s13.0 45.0 10.0 41.6 16.0 42.0 18.0 * 34
Max Q Clear Time (g_c+I1), s6.3 50.6 3.9 33.1 17.3 10.1 21.0 10.9
Green Ext Time (p_c), s 0.1 0.0 0.0 3.4 0.0 9.6 0.0 5.2

Intersection Summary
HCM 2010 Ctrl Delay 172.8
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 456 1 499 0 0 0 0 707 389 379 968 0
Future Volume (vph) 456 1 499 0 0 0 0 707 389 379 968 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.4 4.4 4.4 5.0 4.4
Lane Util. Factor 0.95 0.91 0.95 0.91 1.00 0.95
Frpb, ped/bikes 1.00 0.99 0.99 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 0.85 0.95 1.00 1.00
Flt Protected 0.95 0.97 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1529 1485 4678 1736 3471
Flt Permitted 0.95 0.97 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1529 1485 4678 1736 3471
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 480 1 525 0 0 0 0 744 409 399 1019 0
RTOR Reduction (vph) 0 32 36 0 0 0 0 61 0 0 0 0
Lane Group Flow (vph) 302 294 342 0 0 0 0 1092 0 399 1019 0
Confl. Peds. (#/hr) 1 1 30 1 1 30
Confl. Bikes (#/hr) 4 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm NA Prot NA
Protected Phases 4 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 34.4 34.4 34.4 59.6 13.0 76.6
Effective Green, g (s) 34.5 34.5 34.5 59.7 12.0 76.7
Actuated g/C Ratio 0.29 0.29 0.29 0.50 0.10 0.64
Clearance Time (s) 4.5 4.5 4.5 4.5 4.0 4.5
Vehicle Extension (s) 2.0 2.0 2.0 4.0 2.0 4.0
Lane Grp Cap (vph) 483 439 426 2327 173 2218
v/s Ratio Prot 0.18 0.19 0.23 c0.23 c0.29
v/s Ratio Perm c0.23
v/c Ratio 0.63 0.67 0.80 0.47 2.31 0.46
Uniform Delay, d1 37.1 37.7 39.6 19.8 54.0 11.1
Progression Factor 1.00 1.00 1.00 1.00 1.38 0.18
Incremental Delay, d2 1.8 3.0 10.0 0.7 600.4 0.5
Delay (s) 39.0 40.7 49.6 20.4 674.7 2.4
Level of Service D D D C F A
Approach Delay (s) 43.5 0.0 20.4 191.6
Approach LOS D A C F

Intersection Summary
HCM 2000 Control Delay 94.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.8
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 233 227 384 294 765 104 115 1114 430
Future Volume (vph) 0 0 0 233 227 384 294 765 104 115 1114 430
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.9 4.0 4.4 4.5 4.4 4.0
Lane Util. Factor 0.95 0.97 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3190 3367 3399 1736 3471 1527
Flt Permitted 0.99 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3190 3367 3399 1736 3471 1527
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 0 0 248 241 409 313 814 111 122 1185 457
RTOR Reduction (vph) 0 0 0 0 127 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 771 0 313 917 0 122 1185 457
Confl. Peds. (#/hr) 13 1 1 13
Confl. Bikes (#/hr) 2 3
Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Prot NA Prot NA Free
Protected Phases 8 8 5 2 1 6
Permitted Phases Free
Actuated Green, G (s) 29.0 15.1 65.7 12.8 63.4 120.0
Effective Green, g (s) 29.1 15.1 65.8 12.3 63.5 120.0
Actuated g/C Ratio 0.24 0.13 0.55 0.10 0.53 1.00
Clearance Time (s) 4.0 4.0 4.5 4.0 4.5
Vehicle Extension (s) 2.5 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 773 423 1863 177 1836 1527
v/s Ratio Prot c0.24 c0.09 0.27 0.07 c0.34
v/s Ratio Perm 0.30
v/c Ratio 1.00 0.74 0.49 0.69 0.65 0.30
Uniform Delay, d1 45.4 50.6 16.8 52.0 20.2 0.0
Progression Factor 1.00 1.03 1.08 1.00 1.00 1.00
Incremental Delay, d2 31.6 5.3 0.8 8.6 1.8 0.5
Delay (s) 77.1 57.5 19.0 60.6 22.0 0.5
Level of Service E E B E C A
Approach Delay (s) 0.0 77.1 28.8 19.1
Approach LOS A E C B

Intersection Summary
HCM 2000 Control Delay 35.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.8
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 68 1396 96 141 518 498 60 310 128 400 658 45
Future Volume (veh/h) 68 1396 96 141 518 498 60 310 128 400 658 45
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 70 1439 99 145 534 513 62 320 132 412 678 0
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 87 1421 97 146 1615 710 78 358 158 403 1007 451
Arrive On Green 0.05 0.45 0.45 0.09 0.48 0.48 0.05 0.11 0.11 0.24 0.30 0.00
Sat Flow, veh/h 1681 3181 218 1681 3353 1475 1681 3353 1483 1681 3353 1500
Grp Volume(v), veh/h 70 756 782 145 534 513 62 320 132 412 678 0
Grp Sat Flow(s),veh/h/ln1681 1676 1722 1681 1676 1475 1681 1676 1483 1681 1676 1500
Q Serve(g_s), s 6.2 67.0 67.0 12.9 14.7 41.5 5.5 14.1 13.1 36.0 26.6 0.0
Cycle Q Clear(g_c), s 6.2 67.0 67.0 12.9 14.7 41.5 5.5 14.1 13.1 36.0 26.6 0.0
Prop In Lane 1.00 0.13 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 87 749 769 146 1615 710 78 358 158 403 1007 451
V/C Ratio(X) 0.80 1.01 1.02 1.00 0.33 0.72 0.80 0.89 0.83 1.02 0.67 0.00
Avail Cap(c_a), veh/h 146 749 769 146 1615 710 134 358 158 403 1007 451
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh70.4 41.5 41.5 68.5 24.0 30.9 70.8 66.2 65.7 57.0 46.0 0.0
Incr Delay (d2), s/veh 6.4 35.1 36.9 73.1 0.1 3.6 6.8 23.2 28.8 50.4 1.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.0 38.3 39.7 9.0 6.9 17.5 2.7 7.7 6.6 22.3 12.5 0.0
LnGrp Delay(d),s/veh 76.8 76.6 78.4 141.6 24.1 34.5 77.7 89.3 94.5 107.4 47.5 0.0
LnGrp LOS E F F F C C E F F F D
Approach Vol, veh/h 1608 1192 514 1090
Approach Delay, s/veh 77.5 42.9 89.2 70.1
Approach LOS E D F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.0 72.0 10.9 50.1 11.8 77.2 40.0 21.0
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s13.0 67.0 12.0 40.0 13.0 67.0 36.0 16.0
Max Q Clear Time (g_c+I1), s14.9 69.0 7.5 28.6 8.2 43.5 38.0 16.1
Green Ext Time (p_c), s 0.0 0.0 0.0 3.9 0.0 17.8 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 67.7
HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary Cumulative
34: Farm Bureau Rd & Concord Blvd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 33

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 114 951 135 88 461 159 33 172 69 284 565 40
Future Volume (veh/h) 114 951 135 88 461 159 33 172 69 284 565 40
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 131 1093 155 101 530 183 38 198 79 326 649 0
Adj No. of Lanes 1 2 0 1 2 0 1 2 1 2 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 149 1355 192 126 1093 376 69 515 231 362 751 336
Arrive On Green 0.09 0.46 0.46 0.07 0.45 0.45 0.04 0.15 0.15 0.11 0.22 0.00
Sat Flow, veh/h 1681 2944 417 1681 2450 842 1681 3353 1500 3261 3353 1500
Grp Volume(v), veh/h 131 621 627 101 362 351 38 198 79 326 649 0
Grp Sat Flow(s),veh/h/ln1681 1676 1684 1681 1676 1615 1681 1676 1500 1630 1676 1500
Q Serve(g_s), s 6.9 28.6 28.8 5.3 13.7 13.8 2.0 4.8 4.2 8.9 16.8 0.0
Cycle Q Clear(g_c), s 6.9 28.6 28.8 5.3 13.7 13.8 2.0 4.8 4.2 8.9 16.8 0.0
Prop In Lane 1.00 0.25 1.00 0.52 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 149 772 775 126 748 721 69 515 231 362 751 336
V/C Ratio(X) 0.88 0.81 0.81 0.80 0.48 0.49 0.55 0.38 0.34 0.90 0.86 0.00
Avail Cap(c_a), veh/h 149 772 775 149 748 721 187 820 367 362 820 367
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh40.5 20.8 20.9 41.0 17.6 17.6 42.4 34.3 34.0 39.5 33.6 0.0
Incr Delay (d2), s/veh 39.0 8.8 8.9 19.2 0.7 0.7 2.6 0.2 0.3 23.8 8.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.8 15.0 15.1 3.1 6.5 6.3 1.0 2.2 1.8 5.2 8.6 0.0
LnGrp Delay(d),s/veh 79.5 29.6 29.7 60.2 18.3 18.4 44.9 34.4 34.4 63.3 41.9 0.0
LnGrp LOS E C C E B B D C C E D
Approach Vol, veh/h 1379 814 315 975
Approach Delay, s/veh 34.4 23.5 35.7 49.1
Approach LOS C C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.7 46.4 7.7 25.2 12.0 45.2 14.0 18.8
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s8.0 32.0 10.0 22.0 8.0 32.0 10.0 22.0
Max Q Clear Time (g_c+I1), s7.3 30.8 4.0 18.8 8.9 15.8 10.9 6.8
Green Ext Time (p_c), s 0.0 1.1 0.0 1.4 0.0 13.2 0.0 3.7

Intersection Summary
HCM 2010 Ctrl Delay 36.1
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 724 867 71 27 405 88 79 342 42 78 185 363
Future Volume (vph) 724 867 71 27 405 88 79 342 42 78 185 363
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97 0.99 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99 1.00
Satd. Flow (prot) 1676 3309 1676 3263 1728 1739 1474
Flt Permitted 0.95 1.00 0.95 1.00 0.99 0.99 1.00
Satd. Flow (perm) 1676 3309 1676 3263 1728 1739 1474
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 762 913 75 28 426 93 83 360 44 82 195 382
RTOR Reduction (vph) 0 4 0 0 13 0 0 2 0 0 0 322
Lane Group Flow (vph) 762 984 0 28 506 0 0 485 0 0 277 60
Confl. Peds. (#/hr) 1 1 3 3
Confl. Bikes (#/hr) 1
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 3
Actuated Green, G (s) 50.0 70.2 4.8 25.0 33.0 24.0 24.0
Effective Green, g (s) 50.0 70.2 4.8 25.0 33.0 24.0 24.0
Actuated g/C Ratio 0.33 0.46 0.03 0.16 0.22 0.16 0.16
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 551 1528 52 536 375 274 232
v/s Ratio Prot c0.45 0.30 0.02 c0.16 c0.28 c0.16
v/s Ratio Perm 0.04
v/c Ratio 1.38 0.64 0.54 0.94 1.29 1.01 0.26
Uniform Delay, d1 51.0 31.3 72.5 62.8 59.5 64.0 56.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 183.4 1.1 5.3 25.8 150.2 57.2 0.2
Delay (s) 234.4 32.4 77.8 88.7 209.7 121.2 56.4
Level of Service F C E F F F E
Approach Delay (s) 120.3 88.1 209.7 83.6
Approach LOS F F F F

Intersection Summary
HCM 2000 Control Delay 120.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.21
Actuated Cycle Length (s) 152.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 115.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Intersection
Int Delay, s/veh 281.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 48 549 1087 74 27 542
Future Vol, veh/h 48 549 1087 74 27 542
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 52 590 1169 80 29 583

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1850 1209 0 0 1248 0
          Stage 1 1209 - - - - -
          Stage 2 641 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 82 ~ 223 - - 558 -
          Stage 1 283 - - - - -
          Stage 2 525 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 76 ~ 223 - - 558 -
Mov Cap-2 Maneuver 76 - - - - -
          Stage 1 283 - - - - -
          Stage 2 485 - - - - -

Approach WB NB SB
HCM Control Delay, s $ 1096.4 0 0.6
HCM LOS F

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 193 558 -
HCM Lane V/C Ratio - - 3.326 0.052 -
HCM Control Delay (s) - -$ 1096.4 11.8 0
HCM Lane LOS - - F B A
HCM 95th %tile Q(veh) - - 60.1 0.2 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1736 205 123 955 224 153
Future Volume (veh/h) 1736 205 123 955 224 153
Number 2 12 1 6 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 1827 216 129 1005 236 161
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1951 865 244 2570 261 233
Arrive On Green 0.58 0.58 0.15 0.77 0.16 0.16
Sat Flow, veh/h 3441 1487 1681 3441 1681 1500
Grp Volume(v), veh/h 1827 216 129 1005 236 161
Grp Sat Flow(s),veh/h/ln 1676 1487 1681 1676 1681 1500
Q Serve(g_s), s 70.1 9.9 9.9 14.0 19.3 14.2
Cycle Q Clear(g_c), s 70.1 9.9 9.9 14.0 19.3 14.2
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1951 865 244 2570 261 233
V/C Ratio(X) 0.94 0.25 0.53 0.39 0.91 0.69
Avail Cap(c_a), veh/h 1976 876 244 2570 330 295
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.9 14.3 55.4 5.5 58.1 56.0
Incr Delay (d2), s/veh 10.0 0.7 1.1 0.1 21.1 2.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 34.9 4.2 4.7 6.5 10.5 6.1
LnGrp Delay(d),s/veh 36.9 15.0 56.5 5.6 79.2 58.8
LnGrp LOS D B E A E E
Approach Vol, veh/h 2043 1134 397
Approach Delay, s/veh 34.6 11.4 70.9
Approach LOS C B E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 25.8 87.0 27.2 112.8
Change Period (Y+Rc), s 5.5 * 5.5 5.5 5.5
Max Green Setting (Gmax), s 15.0 * 83 27.5 101.5
Max Q Clear Time (g_c+I1), s 11.9 72.1 21.3 16.0
Green Ext Time (p_c), s 2.1 9.4 0.4 13.5

Intersection Summary
HCM 2010 Ctrl Delay 31.3
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 128 1760 6 9 964 164 13 3 8 617 1 92
Future Volume (vph) 128 1760 6 9 964 164 13 3 8 617 1 92
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.5
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 0.95 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00
Satd. Flow (prot) 1676 4815 1676 4700 1641 1681 1473
Flt Permitted 0.95 1.00 0.95 1.00 0.97 0.95 1.00
Satd. Flow (perm) 1676 4815 1676 4700 1641 1681 1473
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 131 1796 6 9 984 167 13 3 8 630 1 94
RTOR Reduction (vph) 0 0 0 0 12 0 0 8 0 0 0 75
Lane Group Flow (vph) 131 1802 0 9 1139 0 0 16 0 0 631 19
Confl. Peds. (#/hr) 3 3 4 4
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 4
Actuated Green, G (s) 15.3 85.8 1.4 71.9 4.3 28.5 28.5
Effective Green, g (s) 15.3 85.8 1.4 71.9 4.3 28.5 28.5
Actuated g/C Ratio 0.11 0.61 0.01 0.51 0.03 0.20 0.20
Clearance Time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.5
Vehicle Extension (s) 2.0 3.0 2.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 183 2950 16 2413 50 342 299
v/s Ratio Prot c0.08 c0.37 0.01 0.24 c0.01 c0.38
v/s Ratio Perm 0.01
v/c Ratio 0.72 0.61 0.56 0.47 0.32 1.85 0.06
Uniform Delay, d1 60.2 16.8 69.0 21.9 66.4 55.8 45.0
Progression Factor 1.40 0.38 1.03 0.89 1.00 1.00 1.00
Incremental Delay, d2 5.8 0.5 16.9 0.1 1.4 391.4 0.0
Delay (s) 90.3 6.8 87.8 19.5 67.8 447.2 45.0
Level of Service F A F B E F D
Approach Delay (s) 12.5 20.0 67.8 395.0
Approach LOS B B E F

Intersection Summary
HCM 2000 Control Delay 87.3 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 96.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 171 1665 224 344 853 83 353 559 508 177 364 97
Future Volume (vph) 171 1665 224 344 853 83 353 559 508 177 364 97
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.97 0.91 0.91 0.91 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 4718 3252 4741 1526 3197 1488 1676 3232
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 4718 3252 4741 1526 3197 1488 1676 3232
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 182 1771 238 366 907 88 376 595 540 188 387 103
RTOR Reduction (vph) 0 12 0 0 8 0 0 0 95 0 18 0
Lane Group Flow (vph) 182 1997 0 366 987 0 316 655 445 188 472 0
Confl. Peds. (#/hr) 9 7 7 9 7 1 1 7
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Split NA pm+ov Split NA
Protected Phases 5 2 1 6 3 3 1 4 4
Permitted Phases 3
Actuated Green, G (s) 18.2 46.0 19.0 46.8 30.0 30.0 49.0 25.0 25.0
Effective Green, g (s) 18.2 46.0 19.0 46.8 30.0 30.0 49.0 25.0 25.0
Actuated g/C Ratio 0.13 0.33 0.14 0.33 0.21 0.21 0.35 0.18 0.18
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 217 1550 441 1584 327 685 520 299 577
v/s Ratio Prot 0.11 c0.42 0.11 0.21 c0.21 0.20 c0.12 0.11 c0.15
v/s Ratio Perm 0.18
v/c Ratio 0.84 1.29 0.83 0.62 0.97 0.96 0.86 0.63 0.82
Uniform Delay, d1 59.5 47.0 58.9 39.2 54.5 54.4 42.2 53.2 55.3
Progression Factor 1.05 1.01 1.29 1.19 1.03 1.03 1.46 1.00 1.00
Incremental Delay, d2 10.7 131.8 9.5 0.7 8.5 3.9 1.3 3.0 8.4
Delay (s) 73.0 179.2 85.3 47.4 64.5 59.9 62.9 56.2 63.7
Level of Service E F F D E E E E E
Approach Delay (s) 170.3 57.6 61.9 61.6
Approach LOS F E E E

Intersection Summary
HCM 2000 Control Delay 102.2 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 101.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 353 2072 4 67 1092 121 35 17 24 223 7 172
Future Volume (vph) 353 2072 4 67 1092 121 35 17 24 223 7 172
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.0 5.0 5.0 5.5 5.5 5.5
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.91 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1676 4816 1676 4718 1676 1596 1593 1601 1436
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1676 4816 1676 4718 1676 1596 1593 1601 1436
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 368 2158 4 70 1138 126 36 18 25 232 7 179
RTOR Reduction (vph) 0 0 0 0 8 0 0 24 0 0 0 152
Lane Group Flow (vph) 368 2162 0 70 1256 0 36 19 0 118 121 27
Confl. Peds. (#/hr) 17 11 11 17 21 21
Confl. Bikes (#/hr) 3 1 1
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 4
Actuated Green, G (s) 35.4 82.7 8.5 56.3 7.8 7.8 21.0 21.0 21.0
Effective Green, g (s) 35.4 82.7 8.5 56.3 7.8 7.8 21.0 21.0 21.0
Actuated g/C Ratio 0.25 0.59 0.06 0.40 0.06 0.06 0.15 0.15 0.15
Clearance Time (s) 4.0 5.5 4.0 5.0 5.0 5.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 423 2844 101 1897 93 88 238 240 215
v/s Ratio Prot c0.22 c0.45 0.04 0.27 c0.02 0.01 0.07 c0.08
v/s Ratio Perm 0.02
v/c Ratio 0.87 0.76 0.69 0.66 0.39 0.22 0.50 0.50 0.12
Uniform Delay, d1 50.1 21.3 64.5 34.1 63.8 63.2 54.6 54.7 51.5
Progression Factor 0.67 1.20 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.2 15.3 1.0 1.0 0.5 0.6 0.6 0.1
Delay (s) 35.6 25.6 79.8 35.1 64.8 63.7 55.2 55.3 51.6
Level of Service D C E D E E E E D
Approach Delay (s) 27.1 37.4 64.2 53.7
Approach LOS C D E D

Intersection Summary
HCM 2000 Control Delay 33.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 333 693 145 246 295 99 269 1574 820 104 627 170
Future Volume (veh/h) 333 693 145 246 295 99 269 1574 820 104 627 170
Number 3 8 18 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 370 770 161 273 328 110 299 1749 911 116 697 189
Adj No. of Lanes 2 2 1 2 2 0 1 2 1 1 2 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 326 811 356 316 590 194 168 1497 656 138 1438 639
Arrive On Green 0.10 0.24 0.24 0.10 0.24 0.24 0.10 0.45 0.45 0.08 0.43 0.43
Sat Flow, veh/h 3261 3353 1472 3261 2468 812 1681 3353 1469 1681 3353 1491
Grp Volume(v), veh/h 370 770 161 273 221 217 299 1749 911 116 697 189
Grp Sat Flow(s),veh/h/ln1630 1676 1472 1630 1676 1604 1681 1676 1469 1681 1676 1491
Q Serve(g_s), s 14.0 31.6 13.0 11.6 16.2 16.7 14.0 62.5 62.5 9.5 21.0 11.6
Cycle Q Clear(g_c), s 14.0 31.6 13.0 11.6 16.2 16.7 14.0 62.5 62.5 9.5 21.0 11.6
Prop In Lane 1.00 1.00 1.00 0.51 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 326 811 356 316 401 383 168 1497 656 138 1438 639
V/C Ratio(X) 1.13 0.95 0.45 0.86 0.55 0.57 1.78 1.17 1.39 0.84 0.48 0.30
Avail Cap(c_a), veh/h 326 814 357 326 407 390 168 1497 656 408 1438 639
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh63.0 52.2 45.2 62.3 46.7 46.9 63.0 38.7 38.7 63.3 28.8 26.1
Incr Delay (d2), s/veh 91.5 19.9 0.3 19.2 0.9 1.1 373.5 83.2 184.4 5.1 0.4 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln10.4 16.9 5.3 6.0 7.6 7.5 23.9 46.2 58.8 4.6 9.8 4.8
LnGrp Delay(d),s/veh 154.5 72.1 45.5 81.5 47.6 48.0 436.5 122.0 223.1 68.4 29.2 26.5
LnGrp LOS F E D F D D F F F E C C
Approach Vol, veh/h 1301 711 2959 1002
Approach Delay, s/veh 92.3 60.7 184.9 33.2
Approach LOS F E F C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s15.5 68.0 18.0 38.5 18.0 65.5 17.6 38.9
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s34.0 39.5 14.0 34.0 14.0 59.5 14.0 34.0
Max Q Clear Time (g_c+I1), s11.5 64.5 16.0 18.7 16.0 23.0 13.6 33.6
Green Ext Time (p_c), s 0.1 0.0 0.0 5.1 0.0 18.7 0.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 124.5
HCM 2010 LOS F
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1606 142 94 962 55 83
Future Volume (veh/h) 1606 142 94 962 55 83
Number 2 12 1 6 3 18
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 1746 154 102 1046 60 90
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2530 1132 205 2530 141 126
Arrive On Green 0.75 0.75 0.75 0.75 0.08 0.08
Sat Flow, veh/h 3441 1500 236 3441 1681 1500
Grp Volume(v), veh/h 1746 154 102 1046 60 90
Grp Sat Flow(s),veh/h/ln1676 1500 236 1676 1681 1500
Q Serve(g_s), s 21.5 2.3 31.3 9.0 2.7 4.7
Cycle Q Clear(g_c), s 21.5 2.3 52.7 9.0 2.7 4.7
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2530 1132 205 2530 141 126
V/C Ratio(X) 0.69 0.14 0.50 0.41 0.43 0.72
Avail Cap(c_a), veh/h 2540 1136 205 2540 334 298
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 5.1 2.7 18.6 3.5 35.0 36.0
Incr Delay (d2), s/veh 0.8 0.1 1.9 0.1 2.0 7.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln10.0 0.9 2.1 4.1 1.3 2.2
LnGrp Delay(d),s/veh 5.9 2.8 20.4 3.6 37.1 43.3
LnGrp LOS A A C A D D
Approach Vol, veh/h 1900 1148 150
Approach Delay, s/veh 5.6 5.1 40.8
Approach LOS A A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 67.8 67.8 12.8
Change Period (Y+Rc), s 7.0 7.0 6.0
Max Green Setting (Gmax), s 61.0 61.0 16.0
Max Q Clear Time (g_c+I1), s 23.5 54.7 6.7
Green Ext Time (p_c), s 32.4 6.0 0.3

Intersection Summary
HCM 2010 Ctrl Delay 7.1
HCM 2010 LOS A
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 71 44 67 1012 629 41
Future Volume (veh/h) 71 44 67 1012 629 41
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 77 48 73 1100 684 45
Adj No. of Lanes 1 1 1 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 123 109 594 1368 1368 1162
Arrive On Green 0.07 0.07 0.77 0.77 0.77 0.77
Sat Flow, veh/h 1681 1500 723 1765 1765 1500
Grp Volume(v), veh/h 77 48 73 1100 684 45
Grp Sat Flow(s),veh/h/ln1681 1500 723 1765 1765 1500
Q Serve(g_s), s 2.3 1.6 2.2 19.6 7.5 0.4
Cycle Q Clear(g_c), s 2.3 1.6 9.7 19.6 7.5 0.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 123 109 594 1368 1368 1162
V/C Ratio(X) 0.63 0.44 0.12 0.80 0.50 0.04
Avail Cap(c_a), veh/h 511 456 735 1712 1712 1455
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh23.7 23.3 3.9 3.5 2.2 1.4
Incr Delay (d2), s/veh 5.2 2.8 0.1 2.3 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.3 0.8 0.4 9.7 3.5 0.2
LnGrp Delay(d),s/veh 28.9 26.1 4.0 5.9 2.5 1.4
LnGrp LOS C C A A A A
Approach Vol, veh/h 125 1173 729
Approach Delay, s/veh 27.8 5.7 2.4
Approach LOS C A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 44.7 7.8 44.7
Change Period (Y+Rc), s 4.0 4.0 4.0
Max Green Setting (Gmax), s 51.0 16.0 51.0
Max Q Clear Time (g_c+I1), s 21.6 4.3 9.5
Green Ext Time (p_c), s 19.2 0.2 23.7

Intersection Summary
HCM 2010 Ctrl Delay 5.9
HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 395 502 131 412 1280 713 289 1741 236 449 951 414
Future Volume (veh/h) 395 502 131 412 1280 713 289 1741 236 449 951 414
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.96 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 429 546 142 448 1391 775 314 1892 257 488 1034 450
Adj No. of Lanes 2 2 1 2 2 1 1 3 0 1 3 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 419 695 298 419 695 297 335 1331 179 372 1091 475
Arrive On Green 0.13 0.21 0.21 0.13 0.21 0.21 0.20 0.31 0.31 0.22 0.33 0.33
Sat Flow, veh/h 3261 3353 1436 3261 3353 1433 1681 4284 575 1681 3280 1428
Grp Volume(v), veh/h 429 546 142 448 1391 775 314 1413 736 488 1012 472
Grp Sat Flow(s),veh/h/ln1630 1676 1436 1630 1676 1433 1681 1606 1647 1681 1606 1496
Q Serve(g_s), s 18.0 21.6 12.2 18.0 29.0 29.0 25.8 43.5 43.5 31.0 43.0 43.0
Cycle Q Clear(g_c), s 18.0 21.6 12.2 18.0 29.0 29.0 25.8 43.5 43.5 31.0 43.0 43.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.35 1.00 0.95
Lane Grp Cap(c), veh/h 419 695 298 419 695 297 335 998 512 372 1069 498
V/C Ratio(X) 1.02 0.79 0.48 1.07 2.00 2.61 0.94 1.42 1.44 1.31 0.95 0.95
Avail Cap(c_a), veh/h 419 695 298 419 695 297 372 998 512 372 1069 498
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh61.0 52.6 48.8 61.0 55.5 55.5 55.2 48.3 48.3 54.5 45.5 45.5
Incr Delay (d2), s/veh 50.0 5.5 0.4 63.5 456.4 734.3 28.4 193.2 207.8 158.1 17.5 29.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.0 10.5 4.9 11.8 57.4 72.0 14.6 46.0 49.3 30.7 21.7 21.9
LnGrp Delay(d),s/veh 111.0 58.0 49.3 124.5 511.9 789.8 83.6 241.5 256.1 212.6 63.0 74.7
LnGrp LOS F E D F F F F F F F E E
Approach Vol, veh/h 1117 2614 2463 1972
Approach Delay, s/veh 77.3 527.9 225.7 102.8
Approach LOS E F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s31.9 52.1 22.0 34.0 35.0 49.0 22.0 34.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s31.0 43.5 18.0 29.0 31.0 43.5 18.0 29.0
Max Q Clear Time (g_c+I1), s27.8 45.0 20.0 23.6 33.0 45.5 20.0 31.0
Green Ext Time (p_c), s 0.2 0.0 0.0 4.4 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 272.5
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 457 1651 140 85 1225 374 257 103 136 436 59 532
Future Volume (veh/h) 457 1651 140 85 1225 374 257 103 136 436 59 532
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 476 1720 0 89 1276 0 268 107 0 454 61 554
Adj No. of Lanes 2 3 1 2 3 1 2 2 1 2 1 2
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 530 2455 764 226 2005 624 319 464 207 503 344 935
Arrive On Green 0.16 0.51 0.00 0.07 0.42 0.00 0.10 0.14 0.00 0.15 0.19 0.19
Sat Flow, veh/h 3261 4818 1500 3261 4818 1500 3261 3353 1500 3261 1765 2595
Grp Volume(v), veh/h 476 1720 0 89 1276 0 268 107 0 454 61 554
Grp Sat Flow(s),veh/h/ln1630 1606 1500 1630 1606 1500 1630 1676 1500 1630 1765 1298
Q Serve(g_s), s 20.0 38.1 0.0 3.7 29.5 0.0 11.3 4.0 0.0 19.2 4.0 24.4
Cycle Q Clear(g_c), s 20.0 38.1 0.0 3.7 29.5 0.0 11.3 4.0 0.0 19.2 4.0 24.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 530 2455 764 226 2005 624 319 464 207 503 344 935
V/C Ratio(X) 0.90 0.70 0.00 0.39 0.64 0.00 0.84 0.23 0.00 0.90 0.18 0.59
Avail Cap(c_a), veh/h 745 2455 764 303 2005 624 606 730 327 606 378 985
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.50 0.50 0.00 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh57.5 26.2 0.0 62.4 32.5 0.0 62.1 53.7 0.0 58.1 47.0 36.7
Incr Delay (d2), s/veh 8.4 1.7 0.0 0.2 0.3 0.0 2.3 0.1 0.0 13.6 0.1 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln9.7 17.3 0.0 1.7 13.0 0.0 5.2 1.8 0.0 9.6 2.0 8.8
LnGrp Delay(d),s/veh 65.9 27.9 0.0 62.6 32.7 0.0 64.4 53.8 0.0 71.7 47.1 37.3
LnGrp LOS E C E C E D E D D
Approach Vol, veh/h 2196 1365 375 1069
Approach Delay, s/veh 36.1 34.7 61.3 52.5
Approach LOS D C E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.7 76.3 17.7 32.3 26.8 63.3 25.6 24.4
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 * 5
Max Green Setting (Gmax), s13.0 53.0 26.0 30.0 32.0 34.0 26.0 * 31
Max Q Clear Time (g_c+I1), s5.7 40.1 13.3 26.4 22.0 31.5 21.2 6.0
Green Ext Time (p_c), s 0.1 10.6 0.4 0.9 0.7 2.4 0.5 2.0

Intersection Summary
HCM 2010 Ctrl Delay 41.1
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Cumulative
46: Market St & Willow Pass Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 45

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 297 1815 705 0 765 257 478 658 320 131 468 162
Future Volume (veh/h) 297 1815 705 0 765 257 478 658 320 131 468 162
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 0 1765 1800 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 323 1973 0 0 832 0 520 715 348 142 509 176
Adj No. of Lanes 2 3 1 0 3 0 2 2 0 1 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 2 2 2 2
Cap, veh/h 367 2148 669 0 1425 0 575 729 354 168 862 379
Arrive On Green 0.11 0.45 0.00 0.00 0.30 0.00 0.18 0.33 0.33 0.10 0.26 0.26
Sat Flow, veh/h 3261 4818 1500 0 5135 0 3261 2187 1063 1681 3353 1476
Grp Volume(v), veh/h 323 1973 0 0 832 0 520 548 515 142 509 176
Grp Sat Flow(s),veh/h/ln1630 1606 1500 0 1606 0 1630 1676 1574 1681 1676 1476
Q Serve(g_s), s 11.7 46.1 0.0 0.0 17.6 0.0 18.8 38.9 38.9 10.0 16.0 12.1
Cycle Q Clear(g_c), s 11.7 46.1 0.0 0.0 17.6 0.0 18.8 38.9 38.9 10.0 16.0 12.1
Prop In Lane 1.00 1.00 0.00 0.00 1.00 0.68 1.00 1.00
Lane Grp Cap(c), veh/h 367 2148 669 0 1425 0 575 559 525 168 862 379
V/C Ratio(X) 0.88 0.92 0.00 0.00 0.58 0.00 0.90 0.98 0.98 0.85 0.59 0.46
Avail Cap(c_a), veh/h 367 2148 669 0 1425 0 611 559 525 217 922 406
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.65 0.65 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh52.5 31.2 0.0 0.0 36.0 0.0 48.4 39.6 39.6 53.1 39.0 37.6
Incr Delay (d2), s/veh 15.0 4.8 0.0 0.0 1.8 0.0 16.5 33.1 34.5 21.8 1.1 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.1 21.2 0.0 0.0 8.0 0.0 9.8 23.1 21.9 5.6 7.5 5.1
LnGrp Delay(d),s/veh 67.5 36.0 0.0 0.0 37.7 0.0 64.9 72.7 74.2 74.9 40.2 38.9
LnGrp LOS E D D E E E E D D
Approach Vol, veh/h 2296 832 1583 827
Approach Delay, s/veh 40.5 37.7 70.6 45.9
Approach LOS D D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s18.0 40.5 25.7 35.8 58.5 16.5 45.0
Change Period (Y+Rc), s 4.5 5.0 4.5 5.0 5.0 4.5 5.0
Max Green Setting (Gmax), s13.5 32.0 22.5 33.0 50.0 15.5 40.0
Max Q Clear Time (g_c+I1), s13.7 19.6 20.8 18.0 48.1 12.0 40.9
Green Ext Time (p_c), s 0.0 11.9 0.4 11.4 1.9 0.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 49.5
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Cumulative
47: Galindo St/Concord Ave & Willow Pass Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 46

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 262 701 176 116 336 353 138 1353 241 234 1143 35
Future Volume (veh/h) 262 701 176 116 336 353 138 1353 241 234 1143 35
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 276 738 185 122 354 372 145 1424 254 246 1203 37
Adj No. of Lanes 1 2 0 1 2 1 1 3 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 140 831 208 140 1057 462 170 1182 210 273 1174 514
Arrive On Green 0.08 0.32 0.32 0.08 0.32 0.32 0.10 0.29 0.29 0.16 0.35 0.35
Sat Flow, veh/h 1681 2635 660 1681 3353 1467 1681 4087 728 1681 3353 1469
Grp Volume(v), veh/h 276 469 454 122 354 372 145 1119 559 246 1203 37
Grp Sat Flow(s),veh/h/ln1681 1676 1619 1681 1676 1467 1681 1606 1603 1681 1676 1469
Q Serve(g_s), s 10.0 32.0 32.0 8.6 9.7 27.9 10.2 34.7 34.7 17.2 42.0 2.0
Cycle Q Clear(g_c), s 10.0 32.0 32.0 8.6 9.7 27.9 10.2 34.7 34.7 17.2 42.0 2.0
Prop In Lane 1.00 0.41 1.00 1.00 1.00 0.45 1.00 1.00
Lane Grp Cap(c), veh/h 140 528 510 140 1057 462 170 929 463 273 1174 514
V/C Ratio(X) 1.97 0.89 0.89 0.87 0.33 0.80 0.85 1.20 1.21 0.90 1.03 0.07
Avail Cap(c_a), veh/h 140 528 510 140 1057 462 252 929 463 392 1174 514
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh55.0 39.1 39.1 54.4 31.5 37.7 53.0 42.7 42.7 49.3 39.0 26.0
Incr Delay (d2), s/veh 461.5 19.5 20.1 38.0 0.2 9.5 11.2 102.3 112.0 14.4 32.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln22.6 17.6 17.1 5.5 4.5 12.5 5.2 28.5 29.7 9.1 24.7 0.8
LnGrp Delay(d),s/veh 516.5 58.6 59.2 92.4 31.6 47.2 64.3 145.0 154.7 63.7 71.8 26.0
LnGrp LOS F E E F C D E F F E F C
Approach Vol, veh/h 1199 848 1823 1486
Approach Delay, s/veh 164.2 47.2 141.5 69.4
Approach LOS F D F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.0 42.8 16.2 47.0 14.0 42.8 23.5 39.7
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s10.0 32.0 18.0 42.0 10.0 32.0 28.0 32.0
Max Q Clear Time (g_c+I1), s10.6 34.0 12.2 44.0 12.0 29.9 19.2 36.7
Green Ext Time (p_c), s 0.0 0.0 0.1 0.0 0.0 1.6 0.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 111.7
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Cumulative
48: Port Chicago Hwy & Concord Blvd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 44

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 143 0 0 441 118 396 1257 15 0 0 0
Future Volume (vph) 10 143 0 0 441 118 396 1257 15 0 0 0
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 5.5 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.86 0.86
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 1765 3233 1442 4536
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 1765 3233 1442 4536
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 155 0 0 479 128 430 1366 16 0 0 0
RTOR Reduction (vph) 0 0 0 0 31 0 0 1 0 0 0 0
Lane Group Flow (vph) 11 155 0 0 576 0 387 1424 0 0 0 0
Confl. Peds. (#/hr) 5 1 1 5 23 23
Confl. Bikes (#/hr) 3 1 1
Turn Type Prot NA NA Split NA
Protected Phases 3 8 4 2 2
Permitted Phases
Actuated Green, G (s) 1.3 26.1 20.8 53.4 53.4
Effective Green, g (s) 1.3 26.1 20.8 53.4 53.4
Actuated g/C Ratio 0.01 0.29 0.23 0.59 0.59
Clearance Time (s) 4.0 5.5 5.5 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 24 511 747 855 2691
v/s Ratio Prot 0.01 c0.09 c0.18 0.27 c0.31
v/s Ratio Perm
v/c Ratio 0.46 0.30 0.77 0.45 0.53
Uniform Delay, d1 44.0 24.9 32.4 10.2 10.8
Progression Factor 1.00 1.00 1.61 1.00 1.00
Incremental Delay, d2 5.0 0.1 4.1 1.7 0.7
Delay (s) 49.0 25.0 56.2 11.9 11.6
Level of Service D C E B B
Approach Delay (s) 26.6 56.2 11.7 0.0
Approach LOS C E B A

Intersection Summary
HCM 2000 Control Delay 23.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative
49: Ygnacio Valley Rd/Kirker Pass Rd & Concord Blvd/Oakhurst Dr Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 48

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 314 218 132 197 146 85 169 2013 411 137 790 185
Future Volume (veh/h) 314 218 132 197 146 85 169 2013 411 137 790 185
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 324 225 136 203 151 88 174 2075 424 141 814 191
Adj No. of Lanes 1 2 0 1 2 1 1 3 0 1 3 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 213 924 536 123 1338 596 196 998 197 163 890 207
Arrive On Green 0.13 0.45 0.45 0.07 0.40 0.40 0.12 0.25 0.25 0.10 0.23 0.23
Sat Flow, veh/h 1681 2042 1186 1681 3353 1494 1681 4034 797 1681 3902 909
Grp Volume(v), veh/h 324 183 178 203 151 88 174 1637 862 141 669 336
Grp Sat Flow(s),veh/h/ln1681 1676 1551 1681 1676 1494 1681 1606 1619 1681 1606 1599
Q Serve(g_s), s 19.0 10.1 10.6 11.0 4.3 5.6 15.3 37.1 37.1 12.4 30.5 30.8
Cycle Q Clear(g_c), s 19.0 10.1 10.6 11.0 4.3 5.6 15.3 37.1 37.1 12.4 30.5 30.8
Prop In Lane 1.00 0.76 1.00 1.00 1.00 0.49 1.00 0.57
Lane Grp Cap(c), veh/h 213 758 702 123 1338 596 196 795 401 163 732 364
V/C Ratio(X) 1.52 0.24 0.25 1.65 0.11 0.15 0.89 2.06 2.15 0.87 0.91 0.92
Avail Cap(c_a), veh/h 213 758 702 123 1338 596 314 795 401 403 824 410
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.09 0.09 0.09 1.00 1.00 1.00
Uniform Delay (d), s/veh65.5 25.3 25.4 69.5 28.4 28.8 65.3 56.4 56.4 66.8 56.5 56.6
Incr Delay (d2), s/veh 257.4 0.8 0.9 324.5 0.1 0.2 1.2 477.3 518.1 5.3 12.8 23.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln24.0 4.8 4.7 16.2 2.0 2.4 7.2 69.1 74.3 6.0 14.9 16.0
LnGrp Delay(d),s/veh 322.9 26.0 26.3 394.0 28.4 28.9 66.5 533.8 574.5 72.1 69.2 80.0
LnGrp LOS F C C F C C E F F E E E
Approach Vol, veh/h 685 442 2673 1146
Approach Delay, s/veh 166.5 196.4 516.5 72.7
Approach LOS F F F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s15.0 73.9 21.5 39.7 23.0 65.9 18.5 42.6
Change Period (Y+Rc), s 4.0 6.0 4.0 5.5 4.0 6.0 4.0 5.5
Max Green Setting (Gmax), s11.0 53.0 28.0 38.5 19.0 45.0 36.0 30.5
Max Q Clear Time (g_c+I1), s13.0 12.6 17.3 32.8 21.0 7.6 14.4 39.1
Green Ext Time (p_c), s 0.0 5.5 0.2 1.4 0.0 5.5 0.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 336.6
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Cumulative
50: Ygnacio Valley Rd & Clayton Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 46

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 505 776 70 421 562 220 192 1718 867 369 453 209
Future Volume (vph) 505 776 70 421 562 220 192 1718 867 369 453 209
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 6.5 6.5 5.0 6.5 5.0 7.0 7.0 5.0 7.0 7.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 0.97 0.91 1.00 0.97 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 4818 1459 3252 4590 3252 4818 1471 3252 4818 1468
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3252 4818 1459 3252 4590 3252 4818 1471 3252 4818 1468
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 537 826 74 448 598 234 204 1828 922 393 482 222
RTOR Reduction (vph) 0 0 57 0 48 0 0 0 343 0 0 144
Lane Group Flow (vph) 537 826 17 448 784 0 204 1828 579 393 482 78
Confl. Peds. (#/hr) 5 10 10 5 6 4 4 6
Confl. Bikes (#/hr) 2 2
Turn Type Prot NA Perm Prot NA Prot NA Perm Prot NA Perm
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 28.3 34.7 34.7 25.5 31.9 13.8 46.0 46.0 20.3 52.5 52.5
Effective Green, g (s) 28.3 34.7 34.7 25.5 31.9 13.8 46.0 46.0 20.3 52.5 52.5
Actuated g/C Ratio 0.19 0.23 0.23 0.17 0.21 0.09 0.31 0.31 0.14 0.35 0.35
Clearance Time (s) 5.0 6.5 6.5 5.0 6.5 5.0 7.0 7.0 5.0 7.0 7.0
Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 2.0 4.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 613 1114 337 552 976 299 1477 451 440 1686 513
v/s Ratio Prot c0.17 c0.17 0.14 c0.17 0.06 0.38 c0.12 0.10
v/s Ratio Perm 0.01 c0.39 0.05
v/c Ratio 0.88 0.74 0.05 0.81 0.80 0.68 1.24 1.28 0.89 0.29 0.15
Uniform Delay, d1 59.1 53.5 44.8 59.9 56.1 66.0 52.0 52.0 63.8 35.2 33.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.51 0.79 1.85
Incremental Delay, d2 12.9 2.9 0.1 8.4 5.1 5.0 112.9 143.6 9.5 0.2 0.3
Delay (s) 72.1 56.4 44.9 68.3 61.2 71.0 164.9 195.6 106.0 27.9 62.2
Level of Service E E D E E E F F F C E
Approach Delay (s) 61.6 63.7 168.0 62.8
Approach LOS E E F E

Intersection Summary
HCM 2000 Control Delay 108.7 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 23.5
Intersection Capacity Utilization 102.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To I-680 & Solano Way
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 801 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
223 pc/h/ln

S 65.0 mph

D = vp / S 3.4 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/21/2017    8:35 PM
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Railroad Ave & Bailey Rd
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5321 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1976 pc/h/ln

S 60.3 mph

D = vp / S 32.8 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/22/2017    12:22 PM
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Solano Way & SR-242
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 678 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
191 pc/h/ln

S 65.0 mph

D = vp / S 2.9 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Bailey Rd to San Marco
Blvd

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5835 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2178 pc/h/ln

S 56.4 mph

D = vp / S 38.6 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To SR-242 & Port Chicago
Hwy

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 920 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 6

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
172 pc/h/ln

S 65.0 mph

D = vp / S 2.6 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To San Marco Blvd & Willow
Pass

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 7786 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2179 pc/h/ln

S 56.4 mph

D = vp / S 38.6 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Port Chicago Hwy & Willow
Pass

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2148 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
601 pc/h/ln

S 65.0 mph

D = vp / S 9.2 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Willow Pass Rd & Port
Chicago

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 11299 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
3162 pc/h/ln

S 21.0 mph

D = vp / S 150.7 pc/mi/ln

LOS F

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Willow Pass Rd & San
Marco

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2479 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 5

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
555 pc/h/ln

S 65.0 mph

D = vp / S 8.5 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Port Chicago Hwy & SR-
242

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 7076 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 5

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1584 pc/h/ln

S 64.5 mph

D = vp / S 24.6 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To San Marco Blvd & Bailey
Rd

Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2033 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
569 pc/h/ln

S 65.0 mph

D = vp / S 8.8 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/21/2017    11:26 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

9/21/2017file:///C:/Users/trevor.briggs/AppData/Local/Temp/f2kB674.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To SR-242 & Solano Way
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6509 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1831 pc/h/ln

S 62.4 mph

D = vp / S 29.4 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Bailey Rd & Railroad Ave
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1818 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
506 pc/h/ln

S 65.0 mph

D = vp / S 7.8 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Solano Way & I-680
Date Performed 09/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4149 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1156 pc/h/ln

S 65.0 mph

D = vp / S 17.8 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To I-680 to Clayton Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1366 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
507 pc/h/ln

S 65.0 mph

D = vp / S 7.8 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To SR-4 to Olivera Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5907 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2194 pc/h/ln

S 56.1 mph

D = vp / S 39.1 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Clayton Rd to Concord Ave
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1616 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
600 pc/h/ln

S 65.0 mph

D = vp / S 9.2 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Olivera Rd to Grant St
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6155 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1714 pc/h/ln

S 63.6 mph

D = vp / S 26.9 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Concord Ave to Grant St
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1893 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
527 pc/h/ln

S 65.0 mph

D = vp / S 8.1 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Grant St to Concord Ave
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6197 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1726 pc/h/ln

S 63.5 mph

D = vp / S 27.2 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Grant St to Olivera Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2340 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
652 pc/h/ln

S 65.0 mph

D = vp / S 10.0 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Concord Ave to Clayton Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4179 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1552 pc/h/ln

S 64.7 mph

D = vp / S 24.0 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Olivera Rd to SR-4
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2220 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
824 pc/h/ln

S 65.0 mph

D = vp / S 12.7 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Clayton Rd to I-680
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5264 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1955 pc/h/ln

S 60.6 mph

D = vp / S 32.2 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To I-680 & Solano Way
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5463 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1522 pc/h/ln

S 64.8 mph

D = vp / S 23.5 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/22/2017    8:50 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

9/22/2017file:///C:/Users/trevor.briggs/AppData/Local/Temp/f2k190.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Railroad Ave & Bailey Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3883 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1082 pc/h/ln

S 65.0 mph

D = vp / S 16.6 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Solano Way & SR-242
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4872 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1370 pc/h/ln

S 65.0 mph

D = vp / S 21.1 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Bailey Rd & San Marco
Blvd

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4159 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1164 pc/h/ln

S 65.0 mph

D = vp / S 17.9 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To SR-242 & Port Chicago
Hwy

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5294 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 5

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1185 pc/h/ln

S 65.0 mph

D = vp / S 18.2 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/22/2017    8:57 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

9/22/2017file:///C:/Users/trevor.briggs/AppData/Local/Temp/f2k1EFF.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To San Marco Blvd & Willow
Pass

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2013

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5322 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 5

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1192 pc/h/ln

S 65.0 mph

D = vp / S 18.3 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Port Chicago Hwy & Willow
Pass

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 8911 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2494 pc/h/ln

S 48.0 mph

D = vp / S 51.9 pc/mi/ln

LOS F

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Willow Pass & Port Chicago
Hwy

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5382 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1506 pc/h/ln

S 64.8 mph

D = vp / S 23.2 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Willow Pass Rd & San
Marco

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 7611 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2130 pc/h/ln

S 57.4 mph

D = vp / S 37.1 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/22/2017    9:00 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

9/22/2017file:///C:/Users/trevor.briggs/AppData/Local/Temp/f2k9E57.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Port Chicago Hwy & SR-
242

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2738 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 5

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
613 pc/h/ln

S 65.0 mph

D = vp / S 9.4 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To San Marco Blvd & Bailey
Rd

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6004 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2241 pc/h/ln

S 55.0 mph

D = vp / S 40.8 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To SR-242 & Solano Way
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2707 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
761 pc/h/ln

S 65.0 mph

D = vp / S 11.7 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Bailey Rd & Railroad Ave
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5425 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2015 pc/h/ln

S 59.6 mph

D = vp / S 33.8 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/22/2017    9:02 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

9/22/2017file:///C:/Users/trevor.briggs/AppData/Local/Temp/f2kF76B.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Solano Way & I-680
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2881 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
802 pc/h/ln

S 65.0 mph

D = vp / S 12.3 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To I-680 to Clayton Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4681 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1738 pc/h/ln

S 63.4 mph

D = vp / S 27.4 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To SR-4 & Olivera Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4119 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1530 pc/h/ln

S 64.8 mph

D = vp / S 23.6 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Clayton Rd to Concord Ave
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4083 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1516 pc/h/ln

S 64.8 mph

D = vp / S 23.4 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Olivera Rd & Grant St
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4354 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1213 pc/h/ln

S 65.0 mph

D = vp / S 18.7 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/22/2017    9:06 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

9/22/2017file:///C:/Users/trevor.briggs/AppData/Local/Temp/f2kB2A2.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Concord Ave to Grant St
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5792 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1613 pc/h/ln

S 64.4 mph

D = vp / S 25.1 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Grant St & Concord Ave
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3925 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1093 pc/h/ln

S 65.0 mph

D = vp / S 16.8 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Grant St to Olivera Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6156 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1715 pc/h/ln

S 63.6 mph

D = vp / S 27.0 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Concord Ave & Clayton Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2631 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
977 pc/h/ln

S 65.0 mph

D = vp / S 15.0 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Olivera Rd & SR-4
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5886 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2186 pc/h/ln

S 56.2 mph

D = vp / S 38.9 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Clayton Rd & I-680
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3343 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1242 pc/h/ln

S 65.0 mph

D = vp / S 19.1 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 800
Freeway Volume, VF 2148
Ramp Volume, VR 412
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3420  ft

VD = 578  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2148 0.92 Level 6 0 0.971 1.00 2405
 Ramp 412 0.92 Level 6 0 0.971 1.00 461
 UpStream
 DownStream 578 0.92 Level 6 0 0.971 1.00 647

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 1309  pc/h

V3 or Vav34 548  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2405 Exhibit 13-8 9400 No
VFO = VF - VR 1944 Exhibit 13-8 9400 No

VR 461 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 1309 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 8.3 (pc/mi/ln)

LOS = A (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.469 (Exhibit 13-12)

SR= 54.2 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 60.9 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction NB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 650
Freeway Volume, VF 5321
Ramp Volume, VR 191
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1155  ft

VD = 532  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5321 0.92 Level 5 0 0.976 1.00 5928
 Ramp 191 0.92 Level 5 0 0.976 1.00 213
 UpStream
 DownStream 532 0.92 Level 5 0 0.976 1.00 593

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ = 673.06  (Equation 13-12 or 13-13)

PFD = 0.602  using Equation 9 (Exhibit 13-7)
V12 = 3653  pc/h

V3 or Vav34 2275  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5928 Exhibit 13-8 7050 No
VFO = VF - VR 5715 Exhibit 13-8 7050 No

VR 213 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 3653 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 29.8 (pc/mi/ln)

LOS = D (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.447 (Exhibit 13-12)

SR= 54.7 mph (Exhibit 13-12)

S0= 66.3 mph (Exhibit 13-12)

S = 58.7 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3420  ft

Vu = 412  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 485
Deceleration Lane Length LD
Freeway Volume, VF 1736
Ramp Volume, VR 578
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1736 0.92 Level 6 0 0.971 1.00 1944
 Ramp 578 0.92 Level 6 0 0.971 1.00 647
 UpStream 412 0.92 Level 6 0 0.971 1.00 461
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.291   using Equation 0 (Exhibit 13-
6)

V12 = 442   pc/h

V3 or Vav34
537   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 606   pc/h (Equation 13-16, 13-18,
or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2164  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1253  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 11.9 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.301 (Exibit 13-11)
SR= 58.1 mph (Exhibit 13-11)
S0= 65.0 mph (Exhibit 13-11)
S = 60.8 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB Bailey Rd Loop Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 320
Freeway Volume, VF 5130
Ramp Volume, VR 532
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1265  ft

VD = 1208  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5130 0.92 Level 5 0 0.976 1.00 5715
 Ramp 532 0.92 Level 5 0 0.976 1.00 593
 UpStream
 DownStream 1208 0.92 Level 5 0 0.976 1.00 1346

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2826  pc/h

V3 or Vav34 1444  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5715 Exhibit 13-8 9400 No
VFO = VF - VR 5122 Exhibit 13-8 9400 No

VR 593 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2826 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 25.7 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.481 (Exhibit 13-12)

SR= 53.9 mph (Exhibit 13-12)

S0= 69.6 mph (Exhibit 13-12)

S = 60.8 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 475
Freeway Volume, VF 2479
Ramp Volume, VR 1051
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1360  ft

VD = 285  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2479 0.92 Level 6 0 0.971 1.00 2775
 Ramp 1051 0.92 Level 6 0 0.971 1.00 1177
 UpStream
 DownStream 285 0.92 Level 6 0 0.971 1.00 319

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 1874  pc/h

V3 or Vav34 450  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2775 Exhibit 13-8 9400 No
VFO = VF - VR 1598 Exhibit 13-8 9400 No

VR 1177 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 1874 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 16.1 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.534 (Exhibit 13-12)

SR= 52.7 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 57.6 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1265  ft

Vu = 532  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 415
Deceleration Lane Length LD
Freeway Volume, VF 4598
Ramp Volume, VR 1208
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4598 0.92 Level 5 0 0.976 1.00 5123
 Ramp 1208 0.92 Level 5 0 0.976 1.00 1346
 UpStream 532 0.92 Level 5 0 0.976 1.00 593
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 996.83   (Equation 13-6 or 13-7)

PFM = 0.589   using Equation 3 (Exhibit 13-
6)

V12 = 3018   pc/h

V3 or Vav34
2105   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3018   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6469  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4364  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 36.3 (pc/mi/ln)
LOS = E (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.598 (Exibit 13-11)
SR= 51.2 mph (Exhibit 13-11)
S0= 59.2 mph (Exhibit 13-11)
S = 53.6 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4

Agency or Company KHA Junction SB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 1462
Ramp Volume, VR 285
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300  ft

VD = 398  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1462 0.92 Level 6 0 0.971 1.00 1637
 Ramp 285 0.92 Level 6 0 0.971 1.00 319
 UpStream
 DownStream 398 0.92 Level 6 0 0.971 1.00 446

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.321   using Equation 0 (Exhibit 13-
6)

V12 = 526   pc/h

V3 or Vav34
555   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 654   pc/h (Equation 13-16, 13-18,
or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1956  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 973  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 10.1 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.300 (Exibit 13-11)
SR= 58.1 mph (Exhibit 13-11)
S0= 65.0 mph (Exhibit 13-11)
S = 61.4 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 685
Freeway Volume, VF 5835
Ramp Volume, VR 501
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1520  ft

VD = 689  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5835 0.92 Level 6 0 0.971 1.00 6533
 Ramp 501 0.92 Level 6 0 0.971 1.00 561
 UpStream
 DownStream 689 0.92 Level 6 0 0.971 1.00 771

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.571  using Equation 9 (Exhibit 13-7)
V12 = 3970  pc/h

V3 or Vav34 2563  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6533 Exhibit 13-8 7050 No
VFO = VF - VR 5972 Exhibit 13-8 7050 No

VR 561 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 3970 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 32.2 (pc/mi/ln)

LOS = D (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.478 (Exhibit 13-12)

SR= 54.0 mph (Exhibit 13-12)

S0= 65.2 mph (Exhibit 13-12)

S = 57.9 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1300  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 1000
Deceleration Lane Length LD
Freeway Volume, VF 1747
Ramp Volume, VR 398
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1747 0.92 Level 6 0 0.971 1.00 1956
 Ramp 398 0.92 Level 6 0 0.971 1.00 446
 UpStream 0.92 Level 6 0 0.971 1.00 287
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.481   using Equation 0 (Exhibit 13-
6)

V12 = 940   pc/h

V3 or Vav34
508   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 940   pc/h (Equation 13-16, 13-18,
or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2402  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1386  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 9.8 (pc/mi/ln)
LOS = A (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.267 (Exibit 13-11)
SR= 58.9 mph (Exhibit 13-11)
S0= 65.0 mph (Exhibit 13-11)
S = 61.3 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4

Agency or Company KHA Junction NB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 380
Deceleration Lane Length LD
Freeway Volume, VF 5334
Ramp Volume, VR 689
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1270  ft

VD = 1625  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5334 0.92 Level 6 0 0.971 1.00 5972
 Ramp 689 0.92 Level 6 0 0.971 1.00 771
 UpStream
 DownStream 1625 0.92 Level 6 0 0.971 1.00 1819

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.588   using Equation 3 (Exhibit 13-
6)

V12 = 3512   pc/h

V3 or Vav34
2460   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3512   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6743  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4283  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 36.1 (pc/mi/ln)
LOS = E (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.577 (Exibit 13-11)
SR= 51.7 mph (Exhibit 13-11)
S0= 57.5 mph (Exhibit 13-11)
S = 53.7 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction SB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 570
Freeway Volume, VF 2033
Ramp Volume, VR 352
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1410  ft

VD = 288  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2033 0.92 Level 6 0 0.971 1.00 2276
 Ramp 352 0.92 Level 6 0 0.971 1.00 394
 UpStream
 DownStream 288 0.92 Level 6 0 0.971 1.00 322

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 1215  pc/h

V3 or Vav34 530  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2276 Exhibit 13-8 9400 No
VFO = VF - VR 1882 Exhibit 13-8 9400 No

VR 394 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 1215 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 9.6 (pc/mi/ln)

LOS = A (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.463 (Exhibit 13-12)

SR= 54.3 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 61.1 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1270  ft

Vu = 689  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 950
Deceleration Lane Length LD
Freeway Volume, VF 6023
Ramp Volume, VR 1625
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6023 0.92 Level 6 0 0.971 1.00 6743
 Ramp 1625 0.92 Level 6 0 0.971 1.00 1819
 UpStream 689 0.92 Level 6 0 0.971 1.00 771
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.604   using Equation 3 (Exhibit 13-
6)

V12 = 4073   pc/h

V3 or Vav34
2670   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4073   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8562  Exhibit 13-8 Yes

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 5892  Exhibit 13-8 4600:All Yes V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 44.6 (pc/mi/ln)
LOS = F (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 1.667 (Exibit 13-11)
SR= 26.7 mph (Exhibit 13-11)
S0= 56.3 mph (Exhibit 13-11)
S = 31.9 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB Bailey Rd Loop Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 285
Freeway Volume, VF 1681
Ramp Volume, VR 288
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1310  ft

VD = 782  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1681 0.92 Level 6 0 0.971 1.00 1882
 Ramp 288 0.92 Level 6 0 0.971 1.00 322
 UpStream
 DownStream 782 0.92 Level 6 0 0.971 1.00 875

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 1002  pc/h

V3 or Vav34 440  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1882 Exhibit 13-8 9400 No
VFO = VF - VR 1560 Exhibit 13-8 9400 No

VR 322 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 1002 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 10.3 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.457 (Exhibit 13-12)

SR= 54.5 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 61.2 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 700
Freeway Volume, VF 7786
Ramp Volume, VR 626
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3055  ft

VD = 1551  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 7786 0.92 Level 6 0 0.971 1.00 8717
 Ramp 626 0.92 Level 6 0 0.971 1.00 701
 UpStream
 DownStream 1551 0.92 Level 6 0 0.971 1.00 1736

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 4196  pc/h

V3 or Vav34 2260  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8717 Exhibit 13-8 9400 No
VFO = VF - VR 8016 Exhibit 13-8 9400 No

VR 701 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 4196 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 34.0 (pc/mi/ln)

LOS = D (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.491 (Exhibit 13-12)

SR= 53.7 mph (Exhibit 13-12)

S0= 66.4 mph (Exhibit 13-12)

S = 59.6 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1310  ft

Vu = 288  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 400
Deceleration Lane Length LD
Freeway Volume, VF 1393
Ramp Volume, VR 782
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1393 0.92 Level 6 0 0.971 1.00 1560
 Ramp 782 0.92 Level 6 0 0.971 1.00 875
 UpStream 288 0.92 Level 6 0 0.971 1.00 322
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.236   using Equation 0 (Exhibit 13-
6)

V12 = 368   pc/h

V3 or Vav34
596   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 624   pc/h (Equation 13-16, 13-18,
or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2435  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1499  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 14.3 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.310 (Exibit 13-11)
SR= 57.9 mph (Exhibit 13-11)
S0= 65.0 mph (Exhibit 13-11)
S = 60.4 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3055  ft

Vu = 626  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 7160
Ramp Volume, VR 1551
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 7160 0.92 Level 6 0 0.971 1.00 8016
 Ramp 1551 0.92 Level 6 0 0.971 1.00 1736
 UpStream 626 0.92 Level 6 0 0.971 1.00 701
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1714.93   (Equation 13-6 or 13-7)

PFM = 0.590   using Equation 3 (Exhibit 13-
6)

V12 = 4730   pc/h

V3 or Vav34
3286   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 5316   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 9752  Exhibit 13-8 Yes

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 7052  Exhibit 13-8 4600:All Yes V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 56.9 (pc/mi/ln)
LOS = F (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 4.795 (Exibit 13-11)
SR= -45.3 mph (Exhibit 13-11)
S0= 56.1 mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 800
Freeway Volume, VF 8911
Ramp Volume, VR 960
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3420  ft

VD = 628  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 8911 0.92 Level 6 0 0.971 1.00 9976
 Ramp 960 0.92 Level 6 0 0.971 1.00 1075
 UpStream
 DownStream 628 0.92 Grade 6 0 0.971 1.00 703

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 4956  pc/h

V3 or Vav34 2510  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 9976 Exhibit 13-8 9400 Yes
VFO = VF - VR 8901 Exhibit 13-8 9400 No

VR 1075 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 4956 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 39.7 (pc/mi/ln)

LOS = F (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.525 (Exhibit 13-12)

SR= 52.9 mph (Exhibit 13-12)

S0= 65.4 mph (Exhibit 13-12)

S = 58.6 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction NB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 650
Freeway Volume, VF 3883
Ramp Volume, VR 417
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1155  ft

VD = 1080  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3883 0.92 Level 5 0 0.976 1.00 4326
 Ramp 417 0.92 Level 5 0 0.976 1.00 465
 UpStream
 DownStream 1080 0.92 Level 5 0 0.976 1.00 1203

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2148  pc/h

V3 or Vav34 1089  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4326 Exhibit 13-8 9400 No
VFO = VF - VR 3861 Exhibit 13-8 9400 No

VR 465 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2148 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 16.9 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.470 (Exhibit 13-12)

SR= 54.2 mph (Exhibit 13-12)

S0= 71.0 mph (Exhibit 13-12)

S = 61.5 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3420  ft

Vu = 960  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 485
Deceleration Lane Length LD
Freeway Volume, VF 7951
Ramp Volume, VR 628
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 7951 0.92 Level 6 0 0.971 1.00 8902
 Ramp 628 0.92 Level 6 0 0.971 1.00 703
 UpStream 960 0.92 Level 6 0 0.971 1.00 1075
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.130   using Equation 0 (Exhibit 13-
6)

V12 = 1157   pc/h

V3 or Vav34
3872   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3560   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 9605  Exhibit 13-8 Yes

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4263  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 35.4 (pc/mi/ln)
LOS = F (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.564 (Exibit 13-11)
SR= 52.0 mph (Exhibit 13-11)
S0= 56.2 mph (Exhibit 13-11)
S = 54.3 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB Bailey Rd Loop Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 320
Freeway Volume, VF 3466
Ramp Volume, VR 1080
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1265  ft

VD = 656  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3466 0.92 Level 5 0 0.976 1.00 3862
 Ramp 1080 0.92 Level 5 0 0.976 1.00 1203
 UpStream
 DownStream 656 0.92 Level 5 0 0.976 1.00 731

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2362  pc/h

V3 or Vav34 750  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3862 Exhibit 13-8 9400 No
VFO = VF - VR 2659 Exhibit 13-8 9400 No

VR 1203 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2362 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 21.7 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.536 (Exhibit 13-12)

SR= 52.7 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 58.6 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 475
Freeway Volume, VF 7611
Ramp Volume, VR 1973
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1360  ft

VD = 222  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 7611 0.92 Level 6 0 0.971 1.00 8521
 Ramp 1973 0.92 Level 6 0 0.971 1.00 2209
 UpStream
 DownStream 222 0.92 Level 6 0 0.971 1.00 249

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 4961  pc/h

V3 or Vav34 1780  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8521 Exhibit 13-8 9400 No
VFO = VF - VR 6312 Exhibit 13-8 9400 No

VR 2209 Exhibit 13-10 2000 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 4961 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 42.6 (pc/mi/ln)

LOS = F (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.627 (Exhibit 13-12)

SR= 50.6 mph (Exhibit 13-12)

S0= 68.3 mph (Exhibit 13-12)

S = 56.7 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1265  ft

Vu = 1080  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 415
Deceleration Lane Length LD
Freeway Volume, VF 2386
Ramp Volume, VR 656
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2386 0.92 Level 5 0 0.976 1.00 2658
 Ramp 656 0.92 Level 5 0 0.976 1.00 731
 UpStream 1080 0.92 Level 5 0 0.976 1.00 1203
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.126   using Equation 0 (Exhibit 13-
6)

V12 = 336   pc/h

V3 or Vav34
1161   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1063   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3389  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1794  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 16.5 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.315 (Exibit 13-11)
SR= 57.7 mph (Exhibit 13-11)
S0= 63.9 mph (Exhibit 13-11)
S = 60.5 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4

Agency or Company KHA Junction SB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 5638
Ramp Volume, VR 222
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300  ft

VD = 47  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5638 0.92 Level 6 0 0.971 1.00 6312
 Ramp 222 0.92 Level 6 0 0.971 1.00 249
 UpStream
 DownStream 47 0.92 Level 6 0 0.971 1.00 53

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.590   using Equation 3 (Exhibit 13-
6)

V12 = 3725   pc/h

V3 or Vav34
2587   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3725   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6561  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3974  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 33.5 (pc/mi/ln)
LOS = D (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.497 (Exibit 13-11)
SR= 53.6 mph (Exhibit 13-11)
S0= 56.7 mph (Exhibit 13-11)
S = 54.8 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 685
Freeway Volume, VF 4159
Ramp Volume, VR 428
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1520  ft

VD = 882  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4159 0.92 Level 6 0 0.971 1.00 4656
 Ramp 428 0.92 Level 6 0 0.971 1.00 479
 UpStream
 DownStream 882 0.92 Level 6 0 0.971 1.00 987

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2300  pc/h

V3 or Vav34 1178  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4656 Exhibit 13-8 9400 No
VFO = VF - VR 4177 Exhibit 13-8 9400 No

VR 479 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2300 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 17.9 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.471 (Exhibit 13-12)

SR= 54.2 mph (Exhibit 13-12)

S0= 70.6 mph (Exhibit 13-12)

S = 61.4 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1300  ft

Vu = 222  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 1000
Deceleration Lane Length LD
Freeway Volume, VF 5860
Ramp Volume, VR 47
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5860 0.92 Level 6 0 0.971 1.00 6561
 Ramp 47 0.92 Level 6 0 0.971 1.00 53
 UpStream 222 0.92 Level 6 0 0.971 1.00 249
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.605   using Equation 3 (Exhibit 13-
6)

V12 = 3973   pc/h

V3 or Vav34
2588   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3973   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6614  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4026  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 30.6 (pc/mi/ln)
LOS = D (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.470 (Exibit 13-11)
SR= 54.2 mph (Exhibit 13-11)
S0= 56.7 mph (Exhibit 13-11)
S = 55.2 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4

Agency or Company KHA Junction NB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 380
Deceleration Lane Length LD
Freeway Volume, VF 3731
Ramp Volume, VR 882
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1270  ft

VD = 542  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3731 0.92 Level 6 0 0.971 1.00 4177
 Ramp 882 0.92 Level 6 0 0.971 1.00 987
 UpStream
 DownStream 542 0.92 Level 6 0 0.971 1.00 607

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.094   using Equation 0 (Exhibit 13-
6)

V12 = 394   pc/h

V3 or Vav34
1891   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1670   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5164  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2657  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 23.4 (pc/mi/ln)
LOS = C (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.350 (Exibit 13-11)
SR= 57.0 mph (Exhibit 13-11)
S0= 62.3 mph (Exhibit 13-11)
S = 59.4 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction SB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 570
Freeway Volume, VF 6004
Ramp Volume, VR 940
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1410  ft

VD = 652  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6004 0.92 Level 6 0 0.971 1.00 6722
 Ramp 940 0.92 Level 6 0 0.971 1.00 1052
 UpStream
 DownStream 652 0.92 Level 6 0 0.971 1.00 730

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 3524  pc/h

V3 or Vav34 1599  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6722 Exhibit 13-8 9400 No
VFO = VF - VR 5670 Exhibit 13-8 9400 No

VR 1052 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 3524 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 29.4 (pc/mi/ln)

LOS = D (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.523 (Exhibit 13-12)

SR= 53.0 mph (Exhibit 13-12)

S0= 69.0 mph (Exhibit 13-12)

S = 59.5 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1270  ft

Vu = 882  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 950
Deceleration Lane Length LD
Freeway Volume, VF 4613
Ramp Volume, VR 542
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4613 0.92 Level 6 0 0.971 1.00 5165
 Ramp 542 0.92 Level 6 0 0.971 1.00 607
 UpStream 882 0.92 Level 6 0 0.971 1.00 987
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.142   using Equation 0 (Exhibit 13-
6)

V12 = 733   pc/h

V3 or Vav34
2216   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2066   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5772  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2673  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 20.1 (pc/mi/ln)
LOS = C (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.311 (Exibit 13-11)
SR= 57.8 mph (Exhibit 13-11)
S0= 61.2 mph (Exhibit 13-11)
S = 59.6 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB Bailey Rd Loop Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 285
Freeway Volume, VF 5064
Ramp Volume, VR 652
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1310  ft

VD = 1203  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5064 0.92 Level 6 0 0.971 1.00 5669
 Ramp 652 0.92 Level 6 0 0.971 1.00 730
 UpStream
 DownStream 1203 0.92 Level 6 0 0.971 1.00 1347

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2883  pc/h

V3 or Vav34 1393  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5669 Exhibit 13-8 9400 No
VFO = VF - VR 4939 Exhibit 13-8 9400 No

VR 730 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2883 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 26.5 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.494 (Exhibit 13-12)

SR= 53.6 mph (Exhibit 13-12)

S0= 69.8 mph (Exhibit 13-12)

S = 60.5 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 700
Freeway Volume, VF 5322
Ramp Volume, VR 558
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3055  ft

VD = 479  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5322 0.92 Level 6 0 0.971 1.00 5958
 Ramp 558 0.92 Level 6 0 0.971 1.00 625
 UpStream
 DownStream 479 0.92 Level 6 0 0.971 1.00 536

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2561  pc/h

V3 or Vav34 1252  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5065 Exhibit 13-8 9400 No
VFO = VF - VR 4440 Exhibit 13-8 9400 No

VR 625 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2561 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 20.0 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.484 (Exhibit 13-12)

SR= 53.9 mph (Exhibit 13-12)

S0= 70.3 mph (Exhibit 13-12)

S = 60.9 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1310  ft

Vu = 652  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 400
Deceleration Lane Length LD
Freeway Volume, VF 4412
Ramp Volume, VR 1203
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4412 0.92 Level 6 0 0.971 1.00 4940
 Ramp 1203 0.92 Level 6 0 0.971 1.00 1347
 UpStream 652 0.92 Level 6 0 0.971 1.00 730
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 951.22   (Equation 13-6 or 13-7)

PFM = 0.589   using Equation 3 (Exhibit 13-
6)

V12 = 2908   pc/h

V3 or Vav34
2032   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2908   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6287  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4255  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 35.5 (pc/mi/ln)
LOS = E (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.568 (Exibit 13-11)
SR= 51.9 mph (Exhibit 13-11)
S0= 59.5 mph (Exhibit 13-11)
S = 54.2 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035)
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3055  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 4764
Ramp Volume, VR 479
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4764 0.92 Level 6 0 0.971 1.00 5334
 Ramp 479 0.92 Level 6 0 0.971 1.00 536
 UpStream 0.92 Level 6 0 0.971 1.00 730
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.151   using Equation 0 (Exhibit 13-
6)

V12 = 804   pc/h

V3 or Vav34
2265   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2133   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5870  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2669  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 23.2 (pc/mi/ln)
LOS = C (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.346 (Exibit 13-11)
SR= 57.0 mph (Exhibit 13-11)
S0= 61.0 mph (Exhibit 13-11)
S = 59.2 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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Traffic Impact Study – Draft Final Report

Transportation Impact Study │ Pittsburg Faria Annexation
November 2017  │  Final 97

Interim Baseline (2035) Plus Project Traffic
Conditions



HCM 2010 Signalized Intersection Summary Cumulative + Project
1: Willow Pass Rd & Avila Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 930 344 621 359 29 736
Future Volume (veh/h) 930 344 621 359 29 736
Number 1 16 8 18 7 4
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1800 1765 1765
Adj Flow Rate, veh/h 989 366 661 382 31 783
Adj No. of Lanes 2 1 2 0 1 2
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1186 546 707 409 75 1552
Arrive On Green 0.36 0.36 0.35 0.35 0.04 0.46
Sat Flow, veh/h 3261 1500 2137 1183 1681 3441
Grp Volume(v), veh/h 989 366 541 502 31 783
Grp Sat Flow(s),veh/h/ln 1630 1500 1676 1556 1681 1676
Q Serve(g_s), s 20.8 15.4 23.4 23.4 1.3 12.3
Cycle Q Clear(g_c), s 20.8 15.4 23.4 23.4 1.3 12.3
Prop In Lane 1.00 1.00 0.76 1.00
Lane Grp Cap(c), veh/h 1186 546 579 537 75 1552
V/C Ratio(X) 0.83 0.67 0.93 0.93 0.42 0.50
Avail Cap(c_a), veh/h 1281 590 581 539 358 2122
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.8 20.1 23.7 23.8 34.9 14.1
Incr Delay (d2), s/veh 5.1 3.4 22.4 23.7 3.7 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.2 13.0 14.4 13.6 0.7 5.7
LnGrp Delay(d),s/veh 26.9 23.5 46.2 47.5 38.6 14.4
LnGrp LOS C C D D D B
Approach Vol, veh/h 1355 1043 814
Approach Delay, s/veh 26.0 46.8 15.3
Approach LOS C D B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 40.7 34.3 8.8 31.9
Change Period (Y+Rc), s 6.0 7.0 5.5 6.0
Max Green Setting (Gmax), s 47.5 29.5 16.0 26.0
Max Q Clear Time (g_c+I1), s 14.3 22.8 3.3 25.4
Green Ext Time (p_c), s 14.2 4.5 0.0 0.5

Intersection Summary
HCM 2010 Ctrl Delay 30.0
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Cumulative + Project
2: Willow Pass Rd & EB SR-4 Off-Ramp/EB SR-4 On-Ramp Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 189 2 242 0 0 0 0 466 499 77 523 0
Future Volume (veh/h) 189 2 242 0 0 0 0 466 499 77 523 0
Number 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1765 0 1765 1765 1765 1765 0
Adj Flow Rate, veh/h 208 2 0 0 512 0 85 575 0
Adj No. of Lanes 0 1 1 0 2 1 1 2 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 292 3 263 0 936 419 176 1727 0
Arrive On Green 0.18 0.18 0.00 0.00 0.28 0.00 0.10 0.52 0.00
Sat Flow, veh/h 1665 16 1500 0 3441 1500 1681 3441 0
Grp Volume(v), veh/h 210 0 0 0 512 0 85 575 0
Grp Sat Flow(s),veh/h/ln1681 0 1500 0 1676 1500 1681 1676 0
Q Serve(g_s), s 4.9 0.0 0.0 0.0 5.5 0.0 2.0 4.2 0.0
Cycle Q Clear(g_c), s 4.9 0.0 0.0 0.0 5.5 0.0 2.0 4.2 0.0
Prop In Lane 0.99 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 295 0 263 0 936 419 176 1727 0
V/C Ratio(X) 0.71 0.00 0.00 0.00 0.55 0.00 0.48 0.33 0.00
Avail Cap(c_a), veh/h 640 0 571 0 1357 607 340 2474 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh16.3 0.0 0.0 0.0 12.9 0.0 17.7 6.0 0.0
Incr Delay (d2), s/veh 5.4 0.0 0.0 0.0 0.5 0.0 2.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.7 0.0 0.0 0.0 2.6 0.0 1.0 1.9 0.0
LnGrp Delay(d),s/veh 21.7 0.0 0.0 0.0 13.4 0.0 19.8 6.1 0.0
LnGrp LOS C B B A
Approach Vol, veh/h 210 512 660
Approach Delay, s/veh 21.7 13.4 7.8
Approach LOS C B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 7 8
Phs Duration (G+Y+Rc), s 14.4 27.6 9.9 17.7
Change Period (Y+Rc), s 7.0 6.0 5.5 6.0
Max Green Setting (Gmax), s 16.0 31.0 8.5 17.0
Max Q Clear Time (g_c+I1), s 6.9 6.2 4.0 7.5
Green Ext Time (p_c), s 1.1 6.8 0.1 4.3

Intersection Summary
HCM 2010 Ctrl Delay 12.0
HCM 2010 LOS B



HCM Signalized Intersection Capacity Analysis Cumulative + Project
3: Willow Pass Rd & WB SR-4 On-Ramp/WB SR-4 Off-Ramp Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 365 144 117 367 288 0 0 235 1885
Future Volume (vph) 0 0 0 365 144 117 367 288 0 0 235 1885
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 5.5 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.98 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1593 1640 1479 1676 3353 3353 1481
Flt Permitted 0.95 0.98 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1593 1640 1479 1676 3353 3353 1481
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 0 0 372 147 119 374 294 0 0 240 1923
RTOR Reduction (vph) 0 0 0 0 0 55 0 0 0 0 0 43
Lane Group Flow (vph) 0 0 0 257 262 64 374 294 0 0 240 1880
Confl. Peds. (#/hr) 1 1 1 1
Confl. Bikes (#/hr) 1
Turn Type Split NA Perm Prot NA NA Perm
Protected Phases 1 1 3 8 4
Permitted Phases 1 4
Actuated Green, G (s) 18.0 18.0 18.0 19.5 119.0 94.0 94.0
Effective Green, g (s) 18.0 18.0 18.0 19.5 119.0 94.0 94.0
Actuated g/C Ratio 0.12 0.12 0.12 0.13 0.79 0.63 0.63
Clearance Time (s) 7.0 7.0 7.0 5.5 6.0 6.0 6.0
Vehicle Extension (s) 4.5 4.5 4.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 191 196 177 217 2660 2101 928
v/s Ratio Prot c0.16 0.16 c0.22 0.09 0.07
v/s Ratio Perm 0.04 c1.27
v/c Ratio 1.35 1.34 0.36 1.72 0.11 0.11 2.03
Uniform Delay, d1 66.0 66.0 60.7 65.2 3.5 11.3 28.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 186.2 181.9 2.2 344.3 0.0 0.0 465.3
Delay (s) 252.2 247.9 62.9 409.5 3.5 11.3 493.3
Level of Service F F E F A B F
Approach Delay (s) 0.0 215.1 230.8 439.8
Approach LOS A F F F

Intersection Summary
HCM 2000 Control Delay 358.2 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.89
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 174.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 AWSC Cumulative + Project
4: San Marcos Blvd & Rio Verde Cir Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 4

Intersection
Intersection Delay, s/veh67.4
Intersection LOS F

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 271 21 44 0 2 44 41 0 200 108 0 0 12 74 362
Future Vol, veh/h 0 271 21 44 0 2 44 41 0 200 108 0 0 12 74 362
Peak Hour Factor 0.92 0.65 0.65 0.65 0.92 0.65 0.65 0.65 0.92 0.65 0.65 0.65 0.92 0.65 0.65 0.65
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 417 32 68 0 3 68 63 0 308 166 0 0 18 114 557
Number of Lanes 0 0 1 0 0 0 1 0 0 1 1 0 0 1 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 2 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 3 1 1
HCM Control Delay 161.6 17.2 35.8 28.3
HCM LOS F C E D

Lane NBLn1 NBLn2 EBLn1WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 81% 2% 100% 0% 0%
Vol Thru, % 0% 100% 6% 51% 0% 33% 0%
Vol Right, % 0% 0% 13% 47% 0% 67% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 200 108 336 87 12 222 214
LT Vol 200 0 271 2 12 0 0
Through Vol 0 108 21 44 0 74 0
RT Vol 0 0 44 41 0 148 214
Lane Flow Rate 308 166 517 134 18 342 329
Geometry Grp 8 8 7 7 7 7 7
Degree of Util (X) 0.805 0.412 1.26 0.333 0.044 0.728 0.678
Departure Headway (Hd) 10.421 9.89 8.772 9.746 9.5 8.487 8.243
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 351 367 419 371 379 428 440
Service Time 8.121 7.59 6.472 7.446 7.2 6.187 5.943
HCM Lane V/C Ratio 0.877 0.452 1.234 0.361 0.047 0.799 0.748
HCM Control Delay 44.7 19.3 161.6 17.2 12.6 30.8 26.6
HCM Lane LOS E C F C B D D
HCM 95th-tile Q 6.8 2 22.1 1.4 0.1 5.7 4.9



HCM 2010 Signalized Intersection Summary Cumulative + Project
5: San Marcos Blvd & Santa Teresa Dr Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 479 4 20 7 2 34 11 406 3 8 421 154
Future Volume (veh/h) 479 4 20 7 2 34 11 406 3 8 421 154
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1800 1765 1800 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 665 6 28 10 3 47 15 564 4 11 585 214
Adj No. of Lanes 1 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 686 111 518 14 4 67 29 941 7 12 638 233
Arrive On Green 0.41 0.41 0.41 0.06 0.06 0.06 0.02 0.28 0.28 0.01 0.27 0.27
Sat Flow, veh/h 1681 272 1268 256 77 1201 1681 3412 24 1681 2405 878
Grp Volume(v), veh/h 665 0 34 60 0 0 15 277 291 11 408 391
Grp Sat Flow(s),veh/h/ln1681 0 1540 1534 0 0 1681 1676 1760 1681 1676 1606
Q Serve(g_s), s 33.8 0.0 1.2 3.4 0.0 0.0 0.8 12.5 12.5 0.6 20.6 20.7
Cycle Q Clear(g_c), s 33.8 0.0 1.2 3.4 0.0 0.0 0.8 12.5 12.5 0.6 20.6 20.7
Prop In Lane 1.00 0.82 0.17 0.78 1.00 0.01 1.00 0.55
Lane Grp Cap(c), veh/h 686 0 629 85 0 0 29 463 485 12 445 426
V/C Ratio(X) 0.97 0.00 0.05 0.71 0.00 0.00 0.51 0.60 0.60 0.95 0.92 0.92
Avail Cap(c_a), veh/h 686 0 629 422 0 0 96 479 503 66 448 429
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh25.3 0.0 15.6 40.5 0.0 0.0 42.5 27.4 27.4 43.3 31.1 31.1
Incr Delay (d2), s/veh 26.6 0.0 0.0 3.9 0.0 0.0 5.0 2.0 1.9 62.3 23.4 24.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln20.6 0.0 0.5 1.5 0.0 0.0 0.4 6.0 6.3 0.5 12.4 12.1
LnGrp Delay(d),s/veh 51.9 0.0 15.6 44.4 0.0 0.0 47.5 29.3 29.3 105.6 54.5 55.8
LnGrp LOS D B D D C C F D E
Approach Vol, veh/h 699 60 583 810
Approach Delay, s/veh 50.1 44.4 29.8 55.8
Approach LOS D D C E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.1 30.5 41.2 6.0 29.5 10.4
Change Period (Y+Rc), s 4.5 6.4 5.6 4.5 6.4 5.6
Max Green Setting (Gmax), s3.4 24.9 35.6 5.0 23.3 24.0
Max Q Clear Time (g_c+I1), s2.6 14.5 35.8 2.8 22.7 5.4
Green Ext Time (p_c), s 0.0 5.6 0.0 0.0 0.5 0.1

Intersection Summary
HCM 2010 Ctrl Delay 46.6
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 317 186 212 282 805 821 125 740 201 269 310 461
Future Volume (veh/h) 317 186 212 282 805 821 125 740 201 269 310 461
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 369 216 247 328 936 0 145 860 234 313 360 536
Adj No. of Lanes 1 2 0 1 2 1 2 2 1 2 2 0
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 293 544 487 356 1213 543 186 672 300 278 383 342
Arrive On Green 0.17 0.32 0.32 0.21 0.36 0.00 0.06 0.20 0.20 0.09 0.23 0.23
Sat Flow, veh/h 1681 1676 1500 1681 3353 1500 3261 3353 1496 3261 1676 1496
Grp Volume(v), veh/h 369 216 247 328 936 0 145 860 234 313 360 536
Grp Sat Flow(s),veh/h/ln1681 1676 1500 1681 1676 1500 1630 1676 1496 1630 1676 1496
Q Serve(g_s), s 23.5 13.5 17.9 25.8 33.3 0.0 5.9 27.0 20.0 11.5 28.4 30.8
Cycle Q Clear(g_c), s 23.5 13.5 17.9 25.8 33.3 0.0 5.9 27.0 20.0 11.5 28.4 30.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 293 544 487 356 1213 543 186 672 300 278 383 342
V/C Ratio(X) 1.26 0.40 0.51 0.92 0.77 0.00 0.78 1.28 0.78 1.13 0.94 1.57
Avail Cap(c_a), veh/h 293 544 487 511 1468 657 186 672 300 278 383 342
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh55.6 35.3 36.8 52.0 38.1 0.0 62.7 53.9 51.1 61.6 51.1 52.0
Incr Delay (d2), s/veh 141.3 0.8 1.4 17.4 2.7 0.0 18.7 137.4 12.5 91.9 30.9 269.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln22.3 6.4 7.6 13.7 15.8 0.0 3.1 25.2 9.3 8.7 16.5 38.2
LnGrp Delay(d),s/veh 196.9 36.1 38.3 69.4 40.7 0.0 81.3 191.3 63.6 153.5 82.0 321.2
LnGrp LOS F D D E D F F E F F F
Approach Vol, veh/h 832 1264 1239 1209
Approach Delay, s/veh 108.1 48.2 154.3 206.6
Approach LOS F D F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s34.0 50.7 13.2 36.8 29.0 55.8 17.0 33.0
Change Period (Y+Rc), s 5.5 7.0 5.5 6.0 5.5 7.0 5.5 6.0
Max Green Setting (Gmax), s41.0 41.5 7.7 30.8 23.5 59.0 11.5 27.0
Max Q Clear Time (g_c+I1), s27.8 19.9 7.9 32.8 25.5 35.3 13.5 29.0
Green Ext Time (p_c), s 0.8 13.6 0.0 0.0 0.0 13.5 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 130.2
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 339 0 709 0 0 0 0 1499 379 0 330 285
Future Volume (veh/h) 339 0 709 0 0 0 0 1499 379 0 330 285
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 0 1765 0 1765 1800 0 1765 1765
Adj Flow Rate, veh/h 373 0 779 0 1647 416 0 363 0
Adj No. of Lanes 2 0 1 0 3 0 0 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 0 2 0 2 2 0 2 2
Cap, veh/h 1329 0 612 0 1657 413 0 1444 646
Arrive On Green 0.41 0.00 0.41 0.00 0.43 0.43 0.00 0.43 0.00
Sat Flow, veh/h 3261 0 1500 0 4006 958 0 3441 1500
Grp Volume(v), veh/h 373 0 779 0 1371 692 0 363 0
Grp Sat Flow(s),veh/h/ln1630 0 1500 0 1606 1594 0 1676 1500
Q Serve(g_s), s 5.0 0.0 26.5 0.0 27.6 28.0 0.0 4.5 0.0
Cycle Q Clear(g_c), s 5.0 0.0 26.5 0.0 27.6 28.0 0.0 4.5 0.0
Prop In Lane 1.00 1.00 0.00 0.60 0.00 1.00
Lane Grp Cap(c), veh/h 1329 0 612 0 1384 687 0 1444 646
V/C Ratio(X) 0.28 0.00 1.27 0.00 0.99 1.01 0.00 0.25 0.00
Avail Cap(c_a), veh/h 1329 0 612 0 1384 687 0 1444 646
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh12.9 0.0 19.2 0.0 18.4 18.5 0.0 11.8 0.0
Incr Delay (d2), s/veh 0.1 0.0 135.7 0.0 22.0 36.2 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.2 0.0 33.9 0.0 16.2 19.1 0.0 2.1 0.0
LnGrp Delay(d),s/veh 13.0 0.0 154.9 0.0 40.3 54.7 0.0 11.9 0.0
LnGrp LOS B F D F B
Approach Vol, veh/h 1152 2063 363
Approach Delay, s/veh 109.0 45.2 11.9
Approach LOS F D B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 34.0 31.0 34.0
Change Period (Y+Rc), s 6.0 4.5 6.0
Max Green Setting (Gmax), s 28.0 26.5 28.0
Max Q Clear Time (g_c+I1), s 30.0 28.5 6.5
Green Ext Time (p_c), s 0.0 0.0 16.7

Intersection Summary
HCM 2010 Ctrl Delay 62.3
HCM 2010 LOS E



HCM Signalized Intersection Capacity Analysis Cumulative + Project
8: Willow Pass Rd & Evora Rd/WB SR-4 Off-Ramp Timing Plan: AM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 35 0 456 98 307 101 549 373 0 0 1803 408
Future Volume (vph) 35 0 456 98 307 101 549 373 0 0 1803 408
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 0.86
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.97
Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 1500 1744 1500 1676 4818 5879
Flt Permitted 0.51 1.00 0.99 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1745 1500 1744 1500 1676 4818 5879
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 38 0 490 105 330 109 590 401 0 0 1939 439
RTOR Reduction (vph) 0 0 454 0 0 65 0 0 0 0 27 0
Lane Group Flow (vph) 38 0 36 0 435 44 590 401 0 0 2351 0
Confl. Bikes (#/hr) 1
Turn Type Perm Perm Split NA Perm Prot NA NA
Protected Phases 3 3 5 2 6
Permitted Phases 4 4 3
Actuated Green, G (s) 10.4 10.4 32.0 32.0 34.0 85.1 47.1
Effective Green, g (s) 10.4 10.4 32.0 32.0 34.0 85.1 47.1
Actuated g/C Ratio 0.07 0.07 0.23 0.23 0.24 0.61 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 129 111 397 341 405 2918 1970
v/s Ratio Prot c0.25 c0.35 0.08 c0.40
v/s Ratio Perm 0.02 c0.02 0.03
v/c Ratio 0.29 0.33 1.10 0.13 1.46 0.14 1.19
Uniform Delay, d1 61.6 61.7 54.2 43.2 53.2 11.9 46.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 1.3 73.5 0.1 218.9 0.0 92.4
Delay (s) 62.5 63.0 127.7 43.2 272.1 11.9 139.1
Level of Service E E F D F B F
Approach Delay (s) 62.9 110.8 166.8 139.1
Approach LOS E F F F

Intersection Summary
HCM 2000 Control Delay 132.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.17
Actuated Cycle Length (s) 140.5 Sum of lost time (s) 17.0
Intersection Capacity Utilization 107.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 217 299 1425 428 256 606
Future Volume (veh/h) 217 299 1425 428 256 606
Number 7 4 8 18 1 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 236 325 1549 465 278 0
Adj No. of Lanes 2 2 2 1 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 335 2444 1897 1052 490 225
Arrive On Green 0.10 0.73 0.57 0.57 0.15 0.00
Sat Flow, veh/h 3261 3441 3441 1461 3261 1500
Grp Volume(v), veh/h 236 325 1549 465 278 0
Grp Sat Flow(s),veh/h/ln1630 1676 1676 1461 1630 1500
Q Serve(g_s), s 4.6 1.9 24.7 8.8 5.2 0.0
Cycle Q Clear(g_c), s 4.6 1.9 24.7 8.8 5.2 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 335 2444 1897 1052 490 225
V/C Ratio(X) 0.71 0.13 0.82 0.44 0.57 0.00
Avail Cap(c_a), veh/h 493 2736 2026 1108 1379 635
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh28.7 2.7 11.6 3.9 26.1 0.0
Incr Delay (d2), s/veh 2.7 0.0 2.6 0.3 1.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.2 0.9 11.9 5.4 2.4 0.0
LnGrp Delay(d),s/veh 31.5 2.7 14.2 4.2 27.2 0.0
LnGrp LOS C A B A C
Approach Vol, veh/h 561 2014 278
Approach Delay, s/veh 14.8 11.9 27.2
Approach LOS B B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 52.2 13.9 10.8 41.5
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 54.0 28.0 10.0 40.0
Max Q Clear Time (g_c+I1), s 3.9 7.2 6.6 26.7
Green Ext Time (p_c), s 27.5 0.9 0.2 10.8

Intersection Summary
HCM 2010 Ctrl Delay 13.9
HCM 2010 LOS B
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Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 334 166 327 1753 5 395 15 231 9 17 9
Future Volume (veh/h) 5 334 166 327 1753 5 395 15 231 9 17 9
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.97 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 5 355 177 348 1865 5 420 16 246 10 18 10
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 11 463 226 362 1449 4 296 700 591 20 247 137
Arrive On Green 0.01 0.21 0.21 0.22 0.42 0.42 0.18 0.40 0.40 0.01 0.23 0.23
Sat Flow, veh/h 1681 2167 1060 1681 3430 9 1681 1765 1492 1681 1063 591
Grp Volume(v), veh/h 5 273 259 348 911 959 420 16 246 10 0 28
Grp Sat Flow(s),veh/h/ln1681 1676 1551 1681 1676 1763 1681 1765 1492 1681 0 1654
Q Serve(g_s), s 0.4 19.9 20.5 26.6 54.9 54.9 22.9 0.7 15.5 0.8 0.0 1.7
Cycle Q Clear(g_c), s 0.4 19.9 20.5 26.6 54.9 54.9 22.9 0.7 15.5 0.8 0.0 1.7
Prop In Lane 1.00 0.68 1.00 0.01 1.00 1.00 1.00 0.36
Lane Grp Cap(c), veh/h 11 358 331 362 708 745 296 700 591 20 0 384
V/C Ratio(X) 0.47 0.76 0.78 0.96 1.29 1.29 1.42 0.02 0.42 0.51 0.00 0.07
Avail Cap(c_a), veh/h 65 406 376 362 708 745 296 700 591 65 0 384
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.99 0.99 0.99 1.00 1.00 1.00 0.98 0.98 0.98 1.00 0.00 1.00
Uniform Delay (d), s/veh64.4 48.0 48.3 50.5 37.5 37.5 53.5 23.9 28.4 63.9 0.0 39.0
Incr Delay (d2), s/veh 28.3 6.3 8.0 37.1 139.4 139.4 206.8 0.1 2.1 19.0 0.0 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 9.9 9.5 16.1 52.8 55.5 27.6 0.4 6.7 0.5 0.0 0.8
LnGrp Delay(d),s/veh 92.6 54.4 56.3 87.6 176.9 176.9 260.4 24.0 30.5 82.9 0.0 39.4
LnGrp LOS F D E F F F F C C F D
Approach Vol, veh/h 537 2218 682 38
Approach Delay, s/veh 55.6 162.9 171.9 50.8
Approach LOS E F F D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s6.6 57.0 33.1 33.3 28.0 35.6 5.9 60.4
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s5.0 44.3 28.0 31.5 22.9 26.4 5.0 54.5
Max Q Clear Time (g_c+I1), s2.8 17.5 28.6 22.5 24.9 3.7 2.4 56.9
Green Ext Time (p_c), s 0.0 0.7 0.0 5.3 0.0 0.6 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 146.9
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative + Project
11: Loftus Rd/Seasons Dr & Willow Pass Rd Timing Plan: AM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 427 46 18 1709 4 66 11 119 39 24 31
Future Volume (veh/h) 4 427 46 18 1709 4 66 11 119 39 24 31
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 1.00 0.98 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 4 436 47 18 1744 4 67 11 121 40 24 32
Adj No. of Lanes 1 1 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 4 894 96 20 1999 5 78 13 141 69 42 55
Arrive On Green 0.00 0.57 0.57 0.01 0.58 0.58 0.15 0.15 0.15 0.10 0.10 0.10
Sat Flow, veh/h 1681 1561 168 1681 3432 8 521 86 941 667 400 534
Grp Volume(v), veh/h 4 0 483 18 852 896 199 0 0 96 0 0
Grp Sat Flow(s),veh/h/ln1681 0 1729 1681 1676 1763 1548 0 0 1602 0 0
Q Serve(g_s), s 0.2 0.0 16.4 1.1 42.6 42.7 12.4 0.0 0.0 5.6 0.0 0.0
Cycle Q Clear(g_c), s 0.2 0.0 16.4 1.1 42.6 42.7 12.4 0.0 0.0 5.6 0.0 0.0
Prop In Lane 1.00 0.10 1.00 0.00 0.34 0.61 0.42 0.33
Lane Grp Cap(c), veh/h 4 0 991 20 977 1027 231 0 0 166 0 0
V/C Ratio(X) 1.01 0.00 0.49 0.89 0.87 0.87 0.86 0.00 0.00 0.58 0.00 0.00
Avail Cap(c_a), veh/h 187 0 1068 187 1035 1088 251 0 0 259 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh49.3 0.0 12.5 48.7 17.5 17.5 41.0 0.0 0.0 42.2 0.0 0.0
Incr Delay (d2), s/veh 214.8 0.0 0.4 65.3 8.0 7.7 23.5 0.0 0.0 3.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 0.0 7.9 0.9 21.6 22.6 6.8 0.0 0.0 2.7 0.0 0.0
LnGrp Delay(d),s/veh 264.2 0.0 12.9 114.1 25.5 25.2 64.5 0.0 0.0 45.4 0.0 0.0
LnGrp LOS F B F C C E D
Approach Vol, veh/h 487 1766 199 96
Approach Delay, s/veh 14.9 26.2 64.5 45.4
Approach LOS B C E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 18.8 5.2 60.6 14.2 4.2 61.6
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 11.0 61.0 16.0 11.0 61.0
Max Q Clear Time (g_c+I1), s 14.4 3.1 18.4 7.6 2.2 44.7
Green Ext Time (p_c), s 0.2 0.0 25.8 0.3 0.0 12.9

Intersection Summary
HCM 2010 Ctrl Delay 27.8
HCM 2010 LOS C



HCM 2010 TWSC Cumulative + Project
12: Range Rd & EB Parkside Dr Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Intersection
Int Delay, s/veh 7.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 208 1 45 0 0 0 0 66 14 5 111 0
Future Vol, veh/h 208 1 45 0 0 0 0 66 14 5 111 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 0 - - -
Veh in Median Storage, # - 0 - - - - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 81 81 81 81 81 81 81 81 81 81 81 81
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 257 1 56 0 0 0 0 81 17 6 137 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 230 230 137 - 0 0 81 0 0
          Stage 1 149 149 - - - - - - -
          Stage 2 81 81 - - - - - - -
Critical Hdwy 6.42 6.52 6.22 - - - 4.12 - -
Critical Hdwy Stg 1 5.42 5.52 - - - - - - -
Critical Hdwy Stg 2 5.42 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 - - - 2.218 - -
Pot Cap-1 Maneuver 758 670 911 0 - - 1517 - 0
          Stage 1 879 774 - 0 - - - - 0
          Stage 2 942 828 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 755 0 911 - - - 1517 - -
Mov Cap-2 Maneuver 755 0 - - - - - - -
          Stage 1 875 0 - - - - - - -
          Stage 2 942 0 - - - - - - -

Approach EB NB SB
HCM Control Delay, s 12.7 0 0.3
HCM LOS B

Minor Lane/Major Mvmt NBT NBR EBLn1 SBL SBT
Capacity (veh/h) - - 779 1517 -
HCM Lane V/C Ratio - - 0.403 0.004 -
HCM Control Delay (s) - - 12.7 7.4 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 2 0 -



HCM Unsignalized Intersection Capacity Analysis Cumulative + Project
13: Range Rd & WB Parkside Dr Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 22 252 116 647
Future Volume (Veh/h) 0 0 22 252 116 647
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89
Hourly flow rate (vph) 0 0 25 283 130 727
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 463 130 130
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 463 130 130
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 98
cM capacity (veh/h) 548 920 1455

Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 25 283 130 727
Volume Left 25 0 0 0
Volume Right 0 0 0 727
cSH 1455 1700 1700 1700
Volume to Capacity 0.02 0.17 0.08 0.43
Queue Length 95th (ft) 1 0 0 0
Control Delay (s) 7.5 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.6 0.0
Approach LOS

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 Signalized Intersection Summary Cumulative + Project
14: Railroad Ave & E 10th St Timing Plan: AM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 44 154 149 94 456 104 316 322 54 136 206 110
Future Volume (veh/h) 44 154 149 94 456 104 316 322 54 136 206 110
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.96 1.00 0.96 1.00 0.93
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 51 179 0 109 530 121 367 374 63 158 240 128
Adj No. of Lanes 1 1 1 1 1 0 1 1 1 1 1 1
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 90 632 537 142 532 122 384 526 429 192 317 251
Arrive On Green 0.05 0.36 0.00 0.08 0.39 0.38 0.23 0.30 0.30 0.12 0.18 0.18
Sat Flow, veh/h 1681 1765 1500 1681 1380 315 1648 1731 1411 1648 1731 1371
Grp Volume(v), veh/h 51 179 0 109 0 651 367 374 63 158 240 128
Grp Sat Flow(s),veh/h/ln1681 1765 1500 1681 0 1695 1648 1731 1411 1648 1731 1371
Q Serve(g_s), s 3.5 8.5 0.0 7.4 0.0 44.7 25.6 22.4 3.8 10.9 15.3 9.8
Cycle Q Clear(g_c), s 3.5 8.5 0.0 7.4 0.0 44.7 25.6 22.4 3.8 10.9 15.3 9.8
Prop In Lane 1.00 1.00 1.00 0.19 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 90 632 537 142 0 654 384 526 429 192 317 251
V/C Ratio(X) 0.57 0.28 0.00 0.77 0.00 1.00 0.95 0.71 0.15 0.82 0.76 0.51
Avail Cap(c_a), veh/h 109 632 537 225 0 654 384 528 430 223 359 284
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh53.9 26.7 0.0 52.3 0.0 35.8 44.1 36.1 29.6 50.4 45.2 42.9
Incr Delay (d2), s/veh 5.5 0.2 0.0 8.4 0.0 34.0 34.3 4.4 0.2 19.2 7.9 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.7 4.2 0.0 3.8 0.0 27.0 15.3 11.3 1.5 6.0 8.0 3.8
LnGrp Delay(d),s/veh 59.3 27.0 0.0 60.6 0.0 69.8 78.4 40.5 29.8 69.6 53.0 44.5
LnGrp LOS E C E E E D C E D D
Approach Vol, veh/h 230 760 804 526
Approach Delay, s/veh 34.1 68.5 57.0 55.9
Approach LOS C E E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s31.2 25.8 10.3 49.4 17.6 39.4 13.9 45.8
Change Period (Y+Rc), s 4.6 * 5 4.6 * 5 4.6 5.0 4.6 5.0
Max Green Setting (Gmax), s26.6 * 24 7.0 * 44 15.2 34.6 15.0 36.0
Max Q Clear Time (g_c+I1), s27.6 17.3 5.5 46.7 12.9 24.4 9.4 10.5
Green Ext Time (p_c), s 0.0 1.9 0.0 0.0 0.1 2.6 0.1 3.9

Intersection Summary
HCM 2010 Ctrl Delay 58.2
HCM 2010 LOS E

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Cumulative + Project
15: Alves Ranch Rd & Leland Rd Timing Plan: AM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 13 691 54 65 1539 9 204 5 152 22 5 20
Future Volume (veh/h) 13 691 54 65 1539 9 204 5 152 22 5 20
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 15 803 63 76 1790 10 237 6 177 26 6 23
Adj No. of Lanes 1 2 1 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 39 1809 787 96 1960 11 267 327 278 58 20 75
Arrive On Green 0.02 0.54 0.54 0.06 0.57 0.57 0.16 0.19 0.19 0.03 0.06 0.06
Sat Flow, veh/h 1681 3353 1458 1681 3419 19 1681 1765 1500 1681 320 1228
Grp Volume(v), veh/h 15 803 63 76 877 923 237 6 177 26 0 29
Grp Sat Flow(s),veh/h/ln1681 1676 1458 1681 1676 1761 1681 1765 1500 1681 0 1548
Q Serve(g_s), s 1.0 16.6 2.4 5.1 53.6 53.7 15.8 0.3 12.5 1.7 0.0 2.0
Cycle Q Clear(g_c), s 1.0 16.6 2.4 5.1 53.6 53.7 15.8 0.3 12.5 1.7 0.0 2.0
Prop In Lane 1.00 1.00 1.00 0.01 1.00 1.00 1.00 0.79
Lane Grp Cap(c), veh/h 39 1809 787 96 961 1010 267 327 278 58 0 95
V/C Ratio(X) 0.38 0.44 0.08 0.79 0.91 0.91 0.89 0.02 0.64 0.45 0.00 0.31
Avail Cap(c_a), veh/h 103 1876 816 191 1026 1078 353 509 433 132 0 244
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh55.0 15.9 12.7 53.2 21.8 21.9 47.1 38.1 43.0 54.1 0.0 51.4
Incr Delay (d2), s/veh 6.1 0.1 0.0 13.5 11.2 10.9 19.0 0.0 2.4 5.4 0.0 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 7.6 1.0 2.7 27.6 28.9 8.7 0.2 5.4 0.9 0.0 0.9
LnGrp Delay(d),s/veh 61.1 16.0 12.7 66.8 33.0 32.7 66.1 38.1 45.4 59.5 0.0 53.2
LnGrp LOS E B B E C C E D D E D
Approach Vol, veh/h 881 1876 420 55
Approach Delay, s/veh 16.5 34.2 57.0 56.2
Approach LOS B C E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.5 67.7 23.1 12.0 7.7 71.6 8.9 26.2
Change Period (Y+Rc), s 5.0 6.0 5.0 5.0 5.0 6.0 5.0 5.0
Max Green Setting (Gmax), s13.0 64.0 24.0 18.0 7.0 70.0 9.0 33.0
Max Q Clear Time (g_c+I1), s7.1 18.6 17.8 4.0 3.0 55.7 3.7 14.5
Green Ext Time (p_c), s 0.1 18.5 0.4 0.6 0.0 9.8 0.0 0.7

Intersection Summary
HCM 2010 Ctrl Delay 32.7
HCM 2010 LOS C
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 807 58 29 1336 277 173
Future Volume (veh/h) 807 58 29 1336 277 173
Number 2 12 1 6 3 18
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.96 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1800 1765 1765 1765 1765
Adj Flow Rate, veh/h 868 62 31 1437 298 186
Adj No. of Lanes 2 0 1 2 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1432 102 80 1973 365 326
Arrive On Green 0.45 0.45 0.05 0.59 0.22 0.22
Sat Flow, veh/h 3253 226 1681 3441 1681 1500
Grp Volume(v), veh/h 460 470 31 1437 298 186
Grp Sat Flow(s),veh/h/ln1676 1715 1681 1676 1681 1500
Q Serve(g_s), s 11.7 11.7 1.0 17.5 9.5 6.3
Cycle Q Clear(g_c), s 11.7 11.7 1.0 17.5 9.5 6.3
Prop In Lane 0.13 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 758 776 80 1973 365 326
V/C Ratio(X) 0.61 0.61 0.39 0.73 0.82 0.57
Avail Cap(c_a), veh/h 758 776 267 2253 476 424
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh11.7 11.7 26.1 8.4 21.1 19.8
Incr Delay (d2), s/veh 1.4 1.4 3.0 1.0 8.3 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.7 5.8 0.5 8.3 5.2 2.7
LnGrp Delay(d),s/veh 13.1 13.0 29.1 9.4 29.4 21.4
LnGrp LOS B B C A C C
Approach Vol, veh/h 930 1468 484
Approach Delay, s/veh 13.1 9.8 26.3
Approach LOS B A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s7.7 31.6 39.3 17.3
Change Period (Y+Rc), s 5.0 6.0 6.0 5.0
Max Green Setting (Gmax), s9.0 24.0 38.0 16.0
Max Q Clear Time (g_c+I1), s3.0 13.7 19.5 11.5
Green Ext Time (p_c), s 0.0 8.9 13.8 0.7

Intersection Summary
HCM 2010 Ctrl Delay 13.6
HCM 2010 LOS B
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 926 54 125 1183 182 500
Future Volume (vph) 926 54 125 1183 182 500
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.4 4.4 4.4
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.90
Flt Protected 1.00 0.95 1.00 0.99
Satd. Flow (prot) 3310 1676 3353 1554
Flt Permitted 1.00 0.95 1.00 0.99
Satd. Flow (perm) 3310 1676 3353 1554
Peak-hour factor, PHF 0.87 0.87 0.87 0.87 0.87 0.87
Adj. Flow (vph) 1064 62 144 1360 209 575
RTOR Reduction (vph) 3 0 0 0 66 0
Lane Group Flow (vph) 1123 0 144 1360 718 0
Confl. Peds. (#/hr) 14 14 1 1
Confl. Bikes (#/hr) 2
Turn Type NA Prot NA Prot
Protected Phases 2 1 3 6 4
Permitted Phases
Actuated Green, G (s) 44.0 10.0 85.0 55.0
Effective Green, g (s) 45.0 10.6 85.6 55.6
Actuated g/C Ratio 0.30 0.07 0.57 0.37
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 2.0 3.0 3.0
Lane Grp Cap (vph) 993 118 1913 576
v/s Ratio Prot c0.34 c0.09 c0.41 c0.46
v/s Ratio Perm
v/c Ratio 1.13 1.22 0.71 1.25
Uniform Delay, d1 52.5 69.7 23.3 47.2
Progression Factor 1.00 1.28 0.55 1.00
Incremental Delay, d2 71.8 151.4 1.2 124.9
Delay (s) 124.3 240.8 13.9 172.1
Level of Service F F B F
Approach Delay (s) 124.3 35.7 172.1
Approach LOS F D F

Intersection Summary
HCM 2000 Control Delay 96.2 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 17.2
Intersection Capacity Utilization 90.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
18: Leland Rd & Bailey Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 409 435 670 316 1198 738 145 677 160 304 575 189
Future Volume (veh/h) 409 435 670 316 1198 738 145 677 160 304 575 189
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1731 1731 1800 1731 1731 1731
Adj Flow Rate, veh/h 454 483 744 351 1331 820 161 752 178 338 639 210
Adj No. of Lanes 2 2 1 1 2 1 1 2 0 2 1 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 426 852 352 388 1186 509 127 749 177 344 546 459
Arrive On Green 0.13 0.25 0.24 0.23 0.35 0.35 0.08 0.28 0.27 0.22 0.63 0.63
Sat Flow, veh/h 3261 3353 1454 1681 3353 1437 1648 2632 623 3198 1731 1454
Grp Volume(v), veh/h 454 483 744 351 1331 820 161 470 460 338 639 210
Grp Sat Flow(s),veh/h/ln1630 1676 1454 1681 1676 1437 1648 1644 1611 1599 1731 1454
Q Serve(g_s), s 17.0 16.3 31.5 26.4 46.0 46.0 10.0 37.0 37.0 13.7 41.0 9.7
Cycle Q Clear(g_c), s 17.0 16.3 31.5 26.4 46.0 46.0 10.0 37.0 37.0 13.7 41.0 9.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.39 1.00 1.00
Lane Grp Cap(c), veh/h 426 852 352 388 1186 509 127 468 459 344 546 459
V/C Ratio(X) 1.06 0.57 2.11 0.91 1.12 1.61 1.27 1.00 1.00 0.98 1.17 0.46
Avail Cap(c_a), veh/h 426 852 352 427 1186 509 127 468 459 344 546 459
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 0.99 0.99 0.99 0.09 0.09 0.09 1.00 1.00 1.00 0.85 0.85 0.85
Uniform Delay (d), s/veh56.5 42.3 49.2 48.6 42.0 42.0 60.0 46.5 46.8 50.9 24.0 18.2
Incr Delay (d2), s/veh 61.6 0.6 509.4 2.7 56.1 276.4 169.3 42.5 43.0 39.6 92.6 2.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.3 7.7 62.5 12.6 30.5 57.3 10.5 22.3 21.9 7.9 33.2 4.2
LnGrp Delay(d),s/veh 118.1 42.9 558.6 51.4 98.1 318.4 229.3 89.0 89.8 90.4 116.6 21.0
LnGrp LOS F D F D F F F F F F F C
Approach Vol, veh/h 1681 2502 1091 1187
Approach Delay, s/veh 291.5 163.7 110.0 92.2
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.0 41.0 34.0 37.0 14.0 45.0 21.0 50.0
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s12.9 35.5 31.9 28.5 8.9 39.5 15.9 44.5
Max Q Clear Time (g_c+I1), s15.7 39.0 28.4 33.5 12.0 43.0 19.0 48.0
Green Ext Time (p_c), s 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 174.8
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Cumulative + Project
19: Bailey Rd & Maylard St Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 154 20 150 36 25 66 183 1626 15 16 883 258
Future Volume (vph) 154 20 150 36 25 66 183 1626 15 16 883 258
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 *0.85
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.89 1.00 1.00 1.00 0.97
Flt Protected 0.95 0.96 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1593 1613 1466 1676 1574 1644 3283 1644 4219
Flt Permitted 0.95 0.96 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1593 1613 1466 1676 1574 1644 3283 1644 4219
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 164 21 160 38 27 70 195 1730 16 17 939 274
RTOR Reduction (vph) 0 0 142 0 66 0 0 0 0 0 29 0
Lane Group Flow (vph) 84 101 18 38 31 0 195 1746 0 17 1184 0
Confl. Peds. (#/hr) 7 7 7 6 6 7
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm Split NA Prot NA Prot NA
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 13.7 13.7 13.7 7.1 7.1 19.0 86.5 2.3 69.8
Effective Green, g (s) 14.8 14.8 14.8 8.2 8.2 20.1 87.6 3.4 70.9
Actuated g/C Ratio 0.11 0.11 0.11 0.06 0.06 0.15 0.67 0.03 0.55
Clearance Time (s) 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1
Vehicle Extension (s) 1.7 1.7 1.7 1.7 1.7 1.7 2.2 1.7 2.2
Lane Grp Cap (vph) 181 183 166 105 99 254 2212 42 2300
v/s Ratio Prot 0.05 c0.06 c0.02 0.02 c0.12 c0.53 0.01 0.28
v/s Ratio Perm 0.01
v/c Ratio 0.46 0.55 0.11 0.36 0.32 0.77 0.79 0.40 0.51
Uniform Delay, d1 53.9 54.5 51.7 58.4 58.2 52.7 14.8 62.3 18.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.15 0.59
Incremental Delay, d2 0.7 2.0 0.1 0.8 0.7 1.2 0.3 2.1 0.7
Delay (s) 54.6 56.5 51.8 59.2 58.9 53.9 14.7 73.5 11.7
Level of Service D E D E E D B E B
Approach Delay (s) 53.9 59.0 18.7 12.6
Approach LOS D E B B

Intersection Summary
HCM 2000 Control Delay 21.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative + Project
20: Bailey Rd & SR-4 EB Ramps Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 220 273 395 0 0 288 0 1455 391 230 799 293
Future Volume (vph) 220 273 395 0 0 288 0 1455 391 230 799 293
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.4 5.4 5.5 5.5 5.5 5.0 5.5 4.5
Lane Util. Factor 0.95 1.00 0.88 0.95 1.00 0.97 0.95 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3462 1551 2787 3471 1523 3367 3471 1505
Flt Permitted 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3462 1551 2787 3471 1523 3367 3471 1505
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 224 279 403 0 0 294 0 1485 399 235 815 299
RTOR Reduction (vph) 0 0 67 0 0 233 0 0 70 0 0 0
Lane Group Flow (vph) 0 503 336 0 0 61 0 1485 329 235 815 299
Confl. Peds. (#/hr) 10 10 22 4 4 22
Confl. Bikes (#/hr) 4
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Perm NA custom Perm NA Perm Prot NA Free
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 8 2 Free
Actuated Green, G (s) 27.3 34.4 27.3 75.8 75.8 12.9 80.6 130.0
Effective Green, g (s) 26.9 33.6 26.8 75.3 75.3 11.9 80.1 130.0
Actuated g/C Ratio 0.21 0.26 0.21 0.58 0.58 0.09 0.62 1.00
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0 2.0 4.0
Lane Grp Cap (vph) 716 465 574 2010 882 308 2138 1505
v/s Ratio Prot c0.04 c0.43 c0.07 0.23
v/s Ratio Perm 0.15 0.18 0.02 0.22 c0.20
v/c Ratio 0.70 0.72 0.11 0.74 0.37 0.76 0.38 0.20
Uniform Delay, d1 47.8 44.0 41.9 20.1 14.7 57.7 12.5 0.0
Progression Factor 1.00 1.00 1.00 0.60 0.29 0.95 1.38 1.00
Incremental Delay, d2 2.6 4.7 0.0 1.7 0.8 8.2 0.4 0.2
Delay (s) 50.4 48.6 41.9 13.8 5.1 63.1 17.7 0.2
Level of Service D D D B A E B A
Approach Delay (s) 49.6 41.9 11.9 21.8
Approach LOS D D B C

Intersection Summary
HCM 2000 Control Delay 24.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.3
Intersection Capacity Utilization 82.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
21: Bailey Rd & SR-4 WB On-Ramp/Canal Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 341 277 152 895 855 340 127 597 165
Future Volume (veh/h) 0 0 0 341 277 152 895 855 340 127 597 165
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1800 1731 1731 1800 1731 1731 1800
Adj Flow Rate, veh/h 363 295 162 952 910 362 135 635 176
Adj No. of Lanes 0 2 0 2 3 0 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 2 0 4 4 4 4 4 4
Cap, veh/h 391 342 192 935 1738 690 160 837 232
Arrive On Green 0.28 0.28 0.28 0.29 0.53 0.53 0.03 0.11 0.11
Sat Flow, veh/h 1412 1232 692 3198 3297 1308 1648 2521 698
Grp Volume(v), veh/h 436 0 384 952 869 403 135 414 397
Grp Sat Flow(s),veh/h/ln 1694 0 1642 1599 1575 1455 1648 1644 1574
Q Serve(g_s), s 32.5 0.0 28.7 38.0 23.4 23.6 10.6 31.8 31.9
Cycle Q Clear(g_c), s 32.5 0.0 28.7 38.0 23.4 23.6 10.6 31.8 31.9
Prop In Lane 0.83 0.42 1.00 0.90 1.00 0.44
Lane Grp Cap(c), veh/h 470 0 455 935 1661 767 160 546 523
V/C Ratio(X) 0.93 0.00 0.84 1.02 0.52 0.52 0.84 0.76 0.76
Avail Cap(c_a), veh/h 521 0 505 935 1661 767 241 546 523
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.7 0.0 44.3 46.0 20.1 20.2 61.9 52.8 52.9
Incr Delay (d2), s/veh 21.5 0.0 11.1 34.2 1.2 2.6 10.1 9.5 10.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 18.0 0.0 14.4 21.2 10.4 10.0 5.3 15.9 15.4
LnGrp Delay(d),s/veh 67.2 0.0 55.5 80.2 21.2 22.7 72.1 62.3 62.8
LnGrp LOS E E F C C E E E
Approach Vol, veh/h 820 2224 946
Approach Delay, s/veh 61.7 46.7 63.9
Approach LOS E D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s16.6 73.3 42.0 48.0 40.0
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0
Max Green Setting (Gmax), s19.0 58.0 38.0 39.0 40.0
Max Q Clear Time (g_c+I1), s12.6 25.6 40.0 33.9 34.5
Green Ext Time (p_c), s 0.1 19.7 0.0 4.4 1.5

Intersection Summary
HCM 2010 Ctrl Delay 53.9
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Cumulative + Project
22: Bailey Rd & Canal Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 32 233 382 644 527 47
Future Volume (veh/h) 32 233 382 644 527 47
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 33 243 398 671 549 49
Adj No. of Lanes 1 1 1 2 2 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 296 264 415 2517 1467 131
Arrive On Green 0.18 0.18 0.49 1.00 0.16 0.16
Sat Flow, veh/h 1681 1500 1681 3441 3190 276
Grp Volume(v), veh/h 33 243 398 671 296 302
Grp Sat Flow(s),veh/h/ln1681 1500 1681 1676 1676 1702
Q Serve(g_s), s 2.1 20.7 29.6 0.0 20.6 20.7
Cycle Q Clear(g_c), s 2.1 20.7 29.6 0.0 20.6 20.7
Prop In Lane 1.00 1.00 1.00 0.16
Lane Grp Cap(c), veh/h 296 264 415 2517 793 805
V/C Ratio(X) 0.11 0.92 0.96 0.27 0.37 0.38
Avail Cap(c_a), veh/h 349 312 646 2517 793 805
HCM Platoon Ratio 1.00 1.00 2.00 2.00 0.33 0.33
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.31 0.31
Uniform Delay (d), s/veh45.0 52.6 32.2 0.0 37.6 37.6
Incr Delay (d2), s/veh 0.1 26.7 15.8 0.3 0.4 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 17.9 15.3 0.1 9.7 9.9
LnGrp Delay(d),s/veh 45.1 79.3 48.0 0.3 38.0 38.1
LnGrp LOS D E D A D D
Approach Vol, veh/h 276 1069 598
Approach Delay, s/veh 75.2 18.0 38.0
Approach LOS E B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 103.1 26.9 36.1 67.0
Change Period (Y+Rc), s 5.5 4.0 4.0 5.5
Max Green Setting (Gmax), s 93.5 27.0 50.0 39.5
Max Q Clear Time (g_c+I1), s 2.0 22.7 31.6 22.7
Green Ext Time (p_c), s 18.4 0.2 0.6 9.8

Intersection Summary
HCM 2010 Ctrl Delay 32.3
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 835 3 4 2268 2 66 5 4 2 5 9
Future Volume (veh/h) 3 835 3 4 2268 2 66 5 4 2 5 9
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1765 1800 1765 1800
Adj Flow Rate, veh/h 4 1031 4 5 2800 2 81 6 5 2 6 11
Adj No. of Lanes 1 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 9 1632 6 11 1643 1 173 10 179 47 64 91
Arrive On Green 0.01 0.48 0.47 0.01 0.96 0.93 0.12 0.12 0.12 0.12 0.12 0.12
Sat Flow, veh/h 1681 3425 13 1681 3438 2 794 83 1489 21 528 754
Grp Volume(v), veh/h 4 505 530 5 1365 1437 87 0 5 19 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1762 1681 1676 1764 877 0 1489 1302 0 0
Q Serve(g_s), s 0.2 20.3 20.3 0.3 43.0 43.0 0.2 0.0 0.3 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 20.3 20.3 0.3 43.0 43.0 9.6 0.0 0.3 9.5 0.0 0.0
Prop In Lane 1.00 0.01 1.00 0.00 0.93 1.00 0.11 0.58
Lane Grp Cap(c), veh/h 9 799 840 11 801 843 183 0 179 201 0 0
V/C Ratio(X) 0.45 0.63 0.63 0.46 1.70 1.70 0.48 0.00 0.03 0.09 0.00 0.00
Avail Cap(c_a), veh/h 187 801 842 187 801 843 404 0 414 446 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.58 0.58 0.58 0.09 0.09 0.09 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh44.6 17.6 17.6 44.3 2.0 2.0 39.0 0.0 34.9 35.3 0.0 0.0
Incr Delay (d2), s/veh 7.4 0.8 0.8 1.0 317.4 317.6 0.7 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 9.6 10.1 0.1 80.9 85.1 2.2 0.0 0.1 0.4 0.0 0.0
LnGrp Delay(d),s/veh 52.1 18.5 18.4 45.2 319.4 319.6 39.7 0.0 35.0 35.3 0.0 0.0
LnGrp LOS D B B D F F D C D
Approach Vol, veh/h 1039 2807 92 19
Approach Delay, s/veh 18.6 319.0 39.5 35.3
Approach LOS B F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.6 46.9 14.9 4.5 47.0 14.9
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s10.0 42.0 25.0 10.0 42.0 25.0
Max Q Clear Time (g_c+I1), s2.3 22.3 11.5 2.2 45.0 11.6
Green Ext Time (p_c), s 0.0 17.3 0.1 0.0 0.0 0.1

Intersection Summary
HCM 2010 Ctrl Delay 232.3
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 801 27 5 2094 12 83 1 45 24 5 16
Future Volume (veh/h) 3 801 27 5 2094 12 83 1 45 24 5 16
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 4 954 32 6 2493 14 99 1 54 29 6 19
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 12 1534 51 18 1595 9 182 7 67 147 38 67
Arrive On Green 0.01 0.46 0.45 0.02 0.93 0.91 0.13 0.13 0.13 0.13 0.13 0.13
Sat Flow, veh/h 1681 3311 111 1681 3418 19 907 58 521 671 298 526
Grp Volume(v), veh/h 4 483 503 6 1221 1286 154 0 0 54 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1745 1681 1676 1761 1486 0 0 1495 0 0
Q Serve(g_s), s 0.2 19.6 19.6 0.3 42.0 42.0 6.2 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 19.6 19.6 0.3 42.0 42.0 8.9 0.0 0.0 2.8 0.0 0.0
Prop In Lane 1.00 0.06 1.00 0.01 0.64 0.35 0.54 0.35
Lane Grp Cap(c), veh/h 12 777 808 18 782 822 256 0 0 253 0 0
V/C Ratio(X) 0.32 0.62 0.62 0.33 1.56 1.56 0.60 0.00 0.00 0.21 0.00 0.00
Avail Cap(c_a), veh/h 187 782 814 187 782 822 484 0 0 483 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.93 0.93 0.93 0.35 0.35 0.35 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh44.4 18.2 18.2 43.7 3.0 3.0 37.9 0.0 0.0 35.4 0.0 0.0
Incr Delay (d2), s/veh 13.1 1.4 1.3 3.6 254.7 256.2 2.3 0.0 0.0 0.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 9.3 9.7 0.2 68.4 72.6 3.9 0.0 0.0 1.2 0.0 0.0
LnGrp Delay(d),s/veh 57.6 19.6 19.6 47.3 257.7 259.2 40.2 0.0 0.0 35.8 0.0 0.0
LnGrp LOS E B B D F F D D
Approach Vol, veh/h 990 2513 154 54
Approach Delay, s/veh 19.8 258.0 40.2 35.8
Approach LOS B F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.0 45.7 15.5 4.7 46.0 15.5
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s10.0 41.0 26.0 10.0 41.0 26.0
Max Q Clear Time (g_c+I1), s2.3 21.6 4.8 2.2 44.0 10.9
Green Ext Time (p_c), s 0.0 17.3 0.8 0.0 0.0 0.7

Intersection Summary
HCM 2010 Ctrl Delay 182.1
HCM 2010 LOS F
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 917 4 11 2050 25 29
Future Volume (vph) 917 4 11 2050 25 29
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.93
Flt Protected 1.00 0.95 1.00 0.98
Satd. Flow (prot) 3350 1676 3353 1588
Flt Permitted 1.00 0.95 1.00 0.98
Satd. Flow (perm) 3350 1676 3353 1588
Peak-hour factor, PHF 0.83 0.83 0.83 0.83 0.83 0.83
Adj. Flow (vph) 1105 5 13 2470 30 35
RTOR Reduction (vph) 0 0 0 0 31 0
Lane Group Flow (vph) 1110 0 13 2470 34 0
Confl. Peds. (#/hr) 2 2 1
Turn Type NA Prot NA Prot
Protected Phases 2 1 6 8
Permitted Phases
Actuated Green, G (s) 63.5 1.5 70.0 9.0
Effective Green, g (s) 65.5 2.5 72.0 10.0
Actuated g/C Ratio 0.73 0.03 0.80 0.11
Clearance Time (s) 6.0 5.0 6.0 5.0
Vehicle Extension (s) 4.3 3.0 4.3 3.0
Lane Grp Cap (vph) 2438 46 2682 176
v/s Ratio Prot 0.33 0.01 c0.74 c0.02
v/s Ratio Perm
v/c Ratio 0.46 0.28 0.92 0.19
Uniform Delay, d1 5.0 42.9 6.8 36.3
Progression Factor 1.80 1.25 1.27 1.00
Incremental Delay, d2 0.2 1.7 3.5 0.5
Delay (s) 9.2 55.1 12.2 36.9
Level of Service A E B D
Approach Delay (s) 9.2 12.4 36.9
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 11.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 145 810 12 10 1653 74 11 1 9 281 3 204
Future Volume (veh/h) 145 810 12 10 1653 74 11 1 9 281 3 204
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 156 871 13 11 1777 80 12 1 10 302 3 219
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 186 1833 27 22 1452 65 364 440 370 439 459 370
Arrive On Green 0.11 0.54 0.53 0.03 0.89 0.87 0.25 0.25 0.25 0.26 0.26 0.25
Sat Flow, veh/h 1681 3381 50 1681 3268 146 1145 1765 1484 1384 1765 1484
Grp Volume(v), veh/h 156 432 452 11 906 951 12 1 10 302 3 219
Grp Sat Flow(s),veh/h/ln1681 1676 1755 1681 1676 1737 1145 1765 1484 1384 1765 1484
Q Serve(g_s), s 8.2 14.3 14.3 0.6 40.0 40.0 0.7 0.0 0.5 18.6 0.1 11.7
Cycle Q Clear(g_c), s 8.2 14.3 14.3 0.6 40.0 40.0 0.8 0.0 0.5 18.6 0.1 11.7
Prop In Lane 1.00 0.03 1.00 0.08 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 186 909 951 22 745 772 364 440 370 439 459 370
V/C Ratio(X) 0.84 0.48 0.48 0.49 1.22 1.23 0.03 0.00 0.03 0.69 0.01 0.59
Avail Cap(c_a), veh/h 187 909 951 187 745 772 435 549 462 525 569 462
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.91 0.91 0.62 0.62 0.62 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh39.2 12.7 12.7 43.5 5.0 5.1 25.7 25.4 25.5 31.5 24.7 29.8
Incr Delay (d2), s/veh 23.8 0.1 0.1 3.8 105.0 111.4 0.0 0.0 0.0 2.9 0.0 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.0 6.6 6.9 0.3 36.6 39.8 0.2 0.0 0.2 7.5 0.1 4.9
LnGrp Delay(d),s/veh 63.0 12.8 12.9 47.3 110.0 116.5 25.8 25.4 25.6 34.5 24.7 31.3
LnGrp LOS E B B D F F C C C C C C
Approach Vol, veh/h 1040 1868 23 524
Approach Delay, s/veh 20.4 112.9 25.7 33.1
Approach LOS C F C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.2 52.8 26.4 14.0 44.0 26.4
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s10.0 39.0 28.0 10.0 39.0 28.0
Max Q Clear Time (g_c+I1), s2.6 16.3 20.6 10.2 42.0 2.8
Green Ext Time (p_c), s 0.0 8.5 1.5 0.0 0.0 2.4

Intersection Summary
HCM 2010 Ctrl Delay 72.4
HCM 2010 LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 1041 40 2 1751 10 116 5 9 12 1 31
Future Volume (veh/h) 7 1041 40 2 1751 10 116 5 9 12 1 31
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 7 1052 40 2 1769 10 117 5 9 12 1 31
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 15 1374 52 5 1405 8 220 6 11 80 24 126
Arrive On Green 0.01 0.42 0.41 0.01 0.82 0.80 0.11 0.11 0.11 0.11 0.11 0.11
Sat Flow, veh/h 1681 3292 125 1681 3418 19 1299 55 100 257 217 1130
Grp Volume(v), veh/h 7 536 556 2 867 912 131 0 0 44 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1740 1681 1676 1761 1454 0 0 1604 0 0
Q Serve(g_s), s 0.4 24.6 24.6 0.1 37.0 37.0 5.5 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.4 24.6 24.6 0.1 37.0 37.0 7.8 0.0 0.0 2.3 0.0 0.0
Prop In Lane 1.00 0.07 1.00 0.01 0.89 0.07 0.27 0.70
Lane Grp Cap(c), veh/h 15 700 726 5 689 724 238 0 0 230 0 0
V/C Ratio(X) 0.47 0.77 0.77 0.44 1.26 1.26 0.55 0.00 0.00 0.19 0.00 0.00
Avail Cap(c_a), veh/h 243 700 726 243 689 724 514 0 0 523 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.84 0.84 0.84 0.42 0.42 0.42 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh44.4 22.5 22.5 44.7 8.0 8.0 38.8 0.0 0.0 36.6 0.0 0.0
Incr Delay (d2), s/veh 6.9 4.1 4.0 10.1 121.2 121.8 0.7 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 12.1 12.5 0.1 38.5 40.6 3.2 0.0 0.0 1.0 0.0 0.0
LnGrp Delay(d),s/veh 51.2 26.6 26.5 54.8 129.2 129.8 39.6 0.0 0.0 36.7 0.0 0.0
LnGrp LOS D C C D F F D D
Approach Vol, veh/h 1099 1781 131 44
Approach Delay, s/veh 26.7 129.5 39.6 36.7
Approach LOS C F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.2 41.6 14.0 4.8 41.0 14.0
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s13.0 36.0 28.0 13.0 36.0 28.0
Max Q Clear Time (g_c+I1), s2.1 26.6 4.3 2.4 39.0 9.8
Green Ext Time (p_c), s 0.0 6.9 0.3 0.0 0.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 87.3
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 53 997 56 1 1638 133 45 60 1 87 23 54
Future Volume (veh/h) 53 997 56 1 1638 133 45 60 1 87 23 54
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 0.97 0.96 0.97 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1800 1800 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 55 1039 58 1 1706 139 47 62 1 91 24 56
Adj No. of Lanes 0 2 0 0 2 0 0 1 0 0 1 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 44 913 68 40 1469 118 161 188 3 194 57 92
Arrive On Green 0.48 0.48 0.46 0.96 0.96 0.91 0.19 0.19 0.18 0.19 0.19 0.18
Sat Flow, veh/h 0 1910 142 0 3076 247 544 988 14 697 297 484
Grp Volume(v), veh/h 508 0 644 969 0 877 110 0 0 171 0 0
Grp Sat Flow(s),veh/h/ln 473 0 1579 1764 0 1559 1546 0 0 1478 0 0
Q Serve(g_s), s 0.0 0.0 32.4 6.5 0.0 43.0 0.0 0.0 0.0 3.7 0.0 0.0
Cycle Q Clear(g_c), s 43.0 0.0 32.4 43.0 0.0 43.0 5.3 0.0 0.0 9.0 0.0 0.0
Prop In Lane 0.11 0.09 0.00 0.16 0.43 0.01 0.53 0.33
Lane Grp Cap(c), veh/h 271 0 754 883 0 745 351 0 0 343 0 0
V/C Ratio(X) 1.88 0.00 0.85 1.10 0.00 1.18 0.31 0.00 0.00 0.50 0.00 0.00
Avail Cap(c_a), veh/h 271 0 754 883 0 745 720 0 0 681 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.90 0.00 0.90 0.33 0.00 0.33 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh30.6 0.0 20.8 3.0 0.0 2.3 31.5 0.0 0.0 33.1 0.0 0.0
Incr Delay (d2), s/veh 407.5 0.0 8.1 50.6 0.0 84.8 0.5 0.0 0.0 1.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln36.2 0.0 15.7 34.0 0.0 28.4 2.4 0.0 0.0 4.0 0.0 0.0
LnGrp Delay(d),s/veh 438.1 0.0 28.9 53.6 0.0 87.1 32.0 0.0 0.0 34.2 0.0 0.0
LnGrp LOS F C F F C C
Approach Vol, veh/h 1152 1846 110 171
Approach Delay, s/veh 209.4 69.5 32.0 34.2
Approach LOS F E C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 47.0 21.1 47.0 21.1
Change Period (Y+Rc), s 6.0 5.0 6.0 5.0
Max Green Setting (Gmax), s 41.0 38.0 41.0 38.0
Max Q Clear Time (g_c+I1), s 45.0 11.0 45.0 7.3
Green Ext Time (p_c), s 0.0 1.2 0.0 1.2

Intersection Summary
HCM 2010 Ctrl Delay 115.5
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 21 937 91 38 1694 59 148 6 97 94 20 60
Future Volume (veh/h) 21 937 91 38 1694 59 148 6 97 94 20 60
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 22 986 96 40 1783 62 156 6 102 99 21 63
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 40 960 93 59 1066 37 187 216 173 124 33 98
Arrive On Green 0.02 0.31 0.30 0.04 0.32 0.31 0.11 0.12 0.12 0.07 0.09 0.08
Sat Flow, veh/h 1681 3085 300 1681 3303 114 1681 1765 1481 1681 384 1152
Grp Volume(v), veh/h 22 536 546 40 900 945 156 6 102 99 0 84
Grp Sat Flow(s),veh/h/ln1681 1676 1709 1681 1676 1741 1681 1765 1481 1681 0 1535
Q Serve(g_s), s 1.2 28.0 28.0 2.1 29.0 29.0 8.2 0.3 5.9 5.2 0.0 4.8
Cycle Q Clear(g_c), s 1.2 28.0 28.0 2.1 29.0 29.0 8.2 0.3 5.9 5.2 0.0 4.8
Prop In Lane 1.00 0.18 1.00 0.07 1.00 1.00 1.00 0.75
Lane Grp Cap(c), veh/h 40 522 532 59 541 562 187 216 173 124 0 131
V/C Ratio(X) 0.56 1.03 1.03 0.68 1.66 1.68 0.84 0.03 0.59 0.80 0.00 0.64
Avail Cap(c_a), veh/h 205 522 532 205 541 562 205 471 387 205 0 409
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.62 0.62 0.62 0.09 0.09 0.09 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh43.5 31.0 31.1 42.9 30.5 30.5 39.2 34.8 37.7 41.0 0.0 40.0
Incr Delay (d2), s/veh 2.8 38.2 38.1 0.5 299.4 307.7 21.2 0.0 1.2 4.4 0.0 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 18.4 18.8 1.0 58.4 61.9 4.9 0.1 2.5 2.6 0.0 2.1
LnGrp Delay(d),s/veh 46.3 69.2 69.1 43.4 329.9 338.2 60.4 34.8 38.9 45.4 0.0 42.0
LnGrp LOS D F F D F F E C D D D
Approach Vol, veh/h 1104 1885 264 183
Approach Delay, s/veh 68.7 328.0 51.5 43.8
Approach LOS E F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.2 32.0 10.6 15.0 6.1 33.0 14.0 11.7
Change Period (Y+Rc), s 4.0 5.0 4.0 4.5 4.0 5.0 4.0 4.5
Max Green Setting (Gmax), s11.0 27.0 11.0 23.5 11.0 27.0 11.0 23.5
Max Q Clear Time (g_c+I1), s4.1 30.0 7.2 7.9 3.2 31.0 10.2 6.8
Green Ext Time (p_c), s 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.3

Intersection Summary
HCM 2010 Ctrl Delay 208.3
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 463 647 67 20 808 126 169 445 55 162 275 789
Future Volume (veh/h) 463 647 67 20 808 126 169 445 55 162 275 789
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1731 1731 1800 1731 1731 1731 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 509 711 74 22 888 138 186 489 60 178 302 867
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 261 1229 128 64 951 422 192 1059 462 206 1086 482
Arrive On Green 0.16 0.41 0.40 0.04 0.29 0.29 0.12 0.32 0.32 0.13 0.33 0.33
Sat Flow, veh/h 1648 3005 313 1648 3288 1460 1648 3288 1436 1648 3288 1459
Grp Volume(v), veh/h 509 389 396 22 888 138 186 489 60 178 302 867
Grp Sat Flow(s),veh/h/ln1648 1644 1674 1648 1644 1460 1648 1644 1436 1648 1644 1459
Q Serve(g_s), s 19.0 22.0 22.0 1.6 31.6 8.9 13.5 14.2 3.5 12.7 8.1 39.6
Cycle Q Clear(g_c), s 19.0 22.0 22.0 1.6 31.6 8.9 13.5 14.2 3.5 12.7 8.1 39.6
Prop In Lane 1.00 0.19 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 261 672 684 64 951 422 192 1059 462 206 1086 482
V/C Ratio(X) 1.95 0.58 0.58 0.35 0.93 0.33 0.97 0.46 0.13 0.86 0.28 1.80
Avail Cap(c_a), veh/h 261 672 684 151 956 425 192 1059 462 206 1086 482
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.82 0.82 0.82 0.34 0.34 0.34 0.92 0.92 0.92 0.85 0.85 0.85
Uniform Delay (d), s/veh50.5 27.5 27.5 56.2 41.5 33.5 52.8 32.4 28.8 51.5 29.6 40.2
Incr Delay (d2), s/veh 438.9 1.0 1.0 1.1 6.5 0.1 52.7 0.3 0.1 25.9 0.5 366.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln40.4 10.1 10.3 0.7 15.2 3.6 9.0 6.5 1.4 7.3 3.8 65.0
LnGrp Delay(d),s/veh 489.4 28.5 28.5 57.3 48.0 33.6 105.5 32.7 28.9 77.4 30.2 406.8
LnGrp LOS F C C E D C F C C E C F
Approach Vol, veh/h 1294 1048 735 1347
Approach Delay, s/veh 209.8 46.3 50.8 278.8
Approach LOS F D D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.0 43.7 8.6 53.5 19.0 42.7 23.0 39.1
Change Period (Y+Rc), s 5.0 5.0 5.0 5.4 5.0 5.0 5.0 * 5.4
Max Green Setting (Gmax), s13.0 35.0 10.0 41.6 14.0 34.0 18.0 * 34
Max Q Clear Time (g_c+I1), s15.5 41.6 3.6 24.0 14.7 16.2 21.0 33.6
Green Ext Time (p_c), s 0.0 0.0 0.0 8.3 0.0 9.0 0.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 165.7
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM Signalized Intersection Capacity Analysis Cumulative + Project
31: Railroad Ave & SR-4 EB Off-Ramp/SR-4 EB On-Ramp Timing Plan: AM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 520 1 422 0 0 0 0 872 324 283 933 0
Future Volume (vph) 520 1 422 0 0 0 0 872 324 283 933 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.4 4.4 4.4 5.0 4.4
Lane Util. Factor 0.95 0.91 0.95 0.91 1.00 0.95
Frpb, ped/bikes 1.00 0.99 0.98 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.94 0.85 0.96 1.00 1.00
Flt Protected 0.95 0.97 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1539 1482 4753 1736 3471
Flt Permitted 0.95 0.97 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1539 1482 4753 1736 3471
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 578 1 469 0 0 0 0 969 360 314 1037 0
RTOR Reduction (vph) 0 21 94 0 0 0 0 53 0 0 0 0
Lane Group Flow (vph) 364 335 234 0 0 0 0 1276 0 314 1037 0
Confl. Peds. (#/hr) 3 3 9 1 1 9
Confl. Bikes (#/hr) 2 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm NA Prot NA
Protected Phases 4 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 28.7 28.7 28.7 50.8 23.5 78.3
Effective Green, g (s) 28.8 28.8 28.8 50.9 22.5 78.4
Actuated g/C Ratio 0.25 0.25 0.25 0.44 0.19 0.68
Clearance Time (s) 4.5 4.5 4.5 4.5 4.0 4.5
Vehicle Extension (s) 2.0 2.0 2.0 4.0 2.0 4.0
Lane Grp Cap (vph) 417 382 367 2085 336 2345
v/s Ratio Prot 0.22 c0.22 c0.27 c0.18 0.30
v/s Ratio Perm 0.16
v/c Ratio 0.87 0.88 0.64 0.61 0.93 0.44
Uniform Delay, d1 41.8 41.9 38.9 25.0 46.0 8.7
Progression Factor 1.00 1.00 1.00 0.50 0.91 0.82
Incremental Delay, d2 17.4 19.1 2.7 1.0 26.4 0.5
Delay (s) 59.3 61.0 41.6 13.4 68.4 7.6
Level of Service E E D B E A
Approach Delay (s) 54.3 0.0 13.4 21.7
Approach LOS D A B C

Intersection Summary
HCM 2000 Control Delay 27.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 13.8
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
32: Railroad Ave & SR-4 WB On-Ramp/California Ave Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 300 127 439 199 1055 138 98 916 163
Future Volume (veh/h) 0 0 0 300 127 439 199 1055 138 98 916 163
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.93 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1827 1900 1827 1827 1900 1827 1827 1827
Adj Flow Rate, veh/h 319 135 467 212 1122 147 104 974 0
Adj No. of Lanes 0 2 0 2 2 0 1 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 4 0 4 4 4 4 4 4
Cap, veh/h 375 159 467 997 1597 209 112 1012 452
Arrive On Green 0.51 0.51 0.50 0.20 0.35 0.35 0.13 0.58 0.00
Sat Flow, veh/h 1240 525 1542 3375 3058 399 1740 3471 1553
Grp Volume(v), veh/h 454 0 467 212 635 634 104 974 0
Grp Sat Flow(s),veh/h/ln 1765 0 1542 1688 1736 1721 1740 1736 1553
Q Serve(g_s), s 25.9 0.0 35.1 6.1 36.6 36.8 6.9 30.9 0.0
Cycle Q Clear(g_c), s 25.9 0.0 35.1 6.1 36.6 36.8 6.9 30.9 0.0
Prop In Lane 0.70 1.00 1.00 0.23 1.00 1.00
Lane Grp Cap(c), veh/h 534 0 467 997 907 899 112 1012 452
V/C Ratio(X) 0.85 0.00 1.00 0.21 0.70 0.70 0.92 0.96 0.00
Avail Cap(c_a), veh/h 534 0 467 997 907 899 112 1035 462
HCM Platoon Ratio 1.67 1.67 1.67 0.67 0.67 0.67 2.00 2.00 2.00
Upstream Filter(I) 0.67 0.00 0.67 0.68 0.68 0.68 0.81 0.81 0.00
Uniform Delay (d), s/veh 26.4 0.0 28.8 35.2 29.9 30.0 50.2 23.6 0.0
Incr Delay (d2), s/veh 8.5 0.0 34.4 0.0 3.1 3.2 53.4 17.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 13.8 0.0 19.1 2.8 18.3 18.3 5.0 16.9 0.0
LnGrp Delay(d),s/veh 35.0 0.0 63.2 35.3 33.0 33.2 103.6 41.5 0.0
LnGrp LOS C F D C C F D
Approach Vol, veh/h 921 1481 1078
Approach Delay, s/veh 49.3 33.4 47.5
Approach LOS D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s12.0 65.0 38.8 38.2 39.0
Change Period (Y+Rc), s 4.0 4.5 4.5 * 4.5 4.0
Max Green Setting (Gmax), s8.0 60.5 34.0 * 35 35.0
Max Q Clear Time (g_c+I1), s8.9 38.8 8.1 32.9 37.1
Green Ext Time (p_c), s 0.0 6.9 7.3 0.8 0.0

Intersection Summary
HCM 2010 Ctrl Delay 41.9
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Cumulative + Project
33: Farm Bureau Rd/Olivera Rd & Willow Pass Rd Timing Plan: AM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 32 347 19 74 1139 282 129 610 131 360 291 123
Future Volume (veh/h) 32 347 19 74 1139 282 129 610 131 360 291 123
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 34 369 20 79 1212 300 137 649 139 383 310 0
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 61 1078 58 99 1196 532 165 679 303 389 1125 503
Arrive On Green 0.04 0.33 0.33 0.06 0.36 0.36 0.10 0.20 0.20 0.23 0.34 0.00
Sat Flow, veh/h 1681 3232 175 1681 3353 1492 1681 3353 1498 1681 3353 1500
Grp Volume(v), veh/h 34 191 198 79 1212 300 137 649 139 383 310 0
Grp Sat Flow(s),veh/h/ln1681 1676 1730 1681 1676 1492 1681 1676 1498 1681 1676 1500
Q Serve(g_s), s 2.1 8.9 8.9 4.8 37.0 16.8 8.3 19.9 8.5 23.5 7.0 0.0
Cycle Q Clear(g_c), s 2.1 8.9 8.9 4.8 37.0 16.8 8.3 19.9 8.5 23.5 7.0 0.0
Prop In Lane 1.00 0.10 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 61 559 577 99 1196 532 165 679 303 389 1125 503
V/C Ratio(X) 0.56 0.34 0.34 0.80 1.01 0.56 0.83 0.96 0.46 0.99 0.28 0.00
Avail Cap(c_a), veh/h 162 598 617 162 1196 532 259 679 303 389 1125 503
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh49.2 26.0 26.0 48.2 33.4 26.9 45.9 40.9 36.4 39.7 25.2 0.0
Incr Delay (d2), s/veh 3.0 0.4 0.4 5.3 29.4 1.4 6.5 24.0 0.4 41.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 4.1 4.4 2.4 21.8 7.1 4.1 11.5 3.5 15.3 3.2 0.0
LnGrp Delay(d),s/veh 52.2 26.4 26.4 53.5 62.8 28.2 52.5 64.9 36.8 81.1 25.3 0.0
LnGrp LOS D C C D F C D E D F C
Approach Vol, veh/h 423 1591 925 693
Approach Delay, s/veh 28.4 55.8 58.9 56.2
Approach LOS C E E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.1 39.6 14.2 39.8 7.7 42.0 28.0 26.0
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s10.0 37.0 16.0 29.0 10.0 37.0 24.0 21.0
Max Q Clear Time (g_c+I1), s6.8 10.9 10.3 9.0 4.1 39.0 25.5 21.9
Green Ext Time (p_c), s 0.0 14.3 0.1 4.5 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 53.5
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 23 393 45 29 1026 221 216 732 77 218 232 108
Future Volume (veh/h) 23 393 45 29 1026 221 216 732 77 218 232 108
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 24 418 48 31 1091 235 230 779 82 232 247 0
Adj No. of Lanes 1 2 0 1 2 0 1 2 1 2 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 51 1294 148 60 1187 254 187 820 362 301 757 339
Arrive On Green 0.03 0.43 0.43 0.04 0.43 0.43 0.11 0.24 0.24 0.09 0.23 0.00
Sat Flow, veh/h 1681 3029 346 1681 2741 587 1681 3353 1481 3261 3353 1500
Grp Volume(v), veh/h 24 230 236 31 665 661 230 779 82 232 247 0
Grp Sat Flow(s),veh/h/ln1681 1676 1698 1681 1676 1651 1681 1676 1481 1630 1676 1500
Q Serve(g_s), s 1.3 8.2 8.3 1.6 33.6 34.0 10.0 20.6 4.0 6.3 5.5 0.0
Cycle Q Clear(g_c), s 1.3 8.2 8.3 1.6 33.6 34.0 10.0 20.6 4.0 6.3 5.5 0.0
Prop In Lane 1.00 0.20 1.00 0.36 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 51 716 725 60 726 715 187 820 362 301 757 339
V/C Ratio(X) 0.47 0.32 0.32 0.51 0.92 0.92 1.23 0.95 0.23 0.77 0.33 0.00
Avail Cap(c_a), veh/h 149 716 725 149 726 715 187 820 362 362 820 367
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh42.9 17.1 17.1 42.6 24.0 24.1 40.0 33.5 27.2 39.9 29.1 0.0
Incr Delay (d2), s/veh 2.6 1.2 1.2 2.5 16.6 17.9 141.9 20.1 0.1 6.4 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 4.0 4.1 0.8 18.9 19.0 12.0 11.8 1.6 3.1 2.6 0.0
LnGrp Delay(d),s/veh 45.5 18.3 18.3 45.1 40.6 42.1 181.9 53.6 27.3 46.3 29.2 0.0
LnGrp LOS D B B D D D F D C D C
Approach Vol, veh/h 490 1357 1091 479
Approach Delay, s/veh 19.6 41.4 78.7 37.5
Approach LOS B D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.2 43.4 14.0 25.3 6.7 44.0 12.3 27.0
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s8.0 32.0 10.0 22.0 8.0 32.0 10.0 22.0
Max Q Clear Time (g_c+I1), s3.6 10.3 12.0 7.5 3.3 36.0 8.3 22.6
Green Ext Time (p_c), s 0.0 15.9 0.0 4.5 0.0 0.0 0.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 49.6
HCM 2010 LOS D



HCM Signalized Intersection Capacity Analysis Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 165 238 89 168 1275 44 59 138 12 110 651 985
Future Volume (vph) 165 238 89 168 1275 44 59 138 12 110 651 985
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99 1.00
Satd. Flow (prot) 1676 3196 1676 3333 1727 1752 1477
Flt Permitted 0.95 1.00 0.95 1.00 0.99 0.99 1.00
Satd. Flow (perm) 1676 3196 1676 3333 1727 1752 1477
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 181 262 98 185 1401 48 65 152 13 121 715 1082
RTOR Reduction (vph) 0 25 0 0 1 0 0 2 0 0 0 243
Lane Group Flow (vph) 181 335 0 185 1448 0 0 228 0 0 836 839
Confl. Peds. (#/hr) 1 1 2 2
Confl. Bikes (#/hr) 2 2
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 3
Actuated Green, G (s) 11.0 37.9 20.2 47.1 21.9 48.0 48.0
Effective Green, g (s) 11.0 37.9 20.2 47.1 21.9 48.0 48.0
Actuated g/C Ratio 0.07 0.26 0.14 0.32 0.15 0.32 0.32
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 124 818 228 1060 255 568 479
v/s Ratio Prot c0.11 0.10 0.11 c0.43 c0.13 0.48
v/s Ratio Perm c0.57
v/c Ratio 1.46 0.41 0.81 1.37 0.90 1.47 1.75
Uniform Delay, d1 68.5 45.8 62.1 50.5 61.9 50.0 50.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 245.7 0.5 18.4 170.7 29.7 221.8 347.1
Delay (s) 314.2 46.2 80.4 221.1 91.6 271.8 397.1
Level of Service F D F F F F F
Approach Delay (s) 135.9 205.2 91.6 342.5
Approach LOS F F F F

Intersection Summary
HCM 2000 Control Delay 251.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.44
Actuated Cycle Length (s) 148.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 127.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 TWSC Cumulative + Project
36: Bailey Rd & Myrtle Dr Timing Plan: AM PEAK
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Intersection
Int Delay, s/veh 231.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 52 46 258 65 766 1675
Future Vol, veh/h 52 46 258 65 766 1675
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 58 52 290 73 861 1882

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 3929 326 0 0 363 0
          Stage 1 326 - - - - -
          Stage 2 3603 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver ~ 4 715 - - 1196 -
          Stage 1 731 - - - - -
          Stage 2 ~ 16 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 4 715 - - 1196 -
Mov Cap-2 Maneuver ~ 4 - - - - -
          Stage 1 731 - - - - -
          Stage 2 ~ 16 - - - - -

Approach WB NB SB
HCM Control Delay, s $ 6648.8 0 4.8
HCM LOS F

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 8 1196 -
HCM Lane V/C Ratio - - 13.764 0.72 -
HCM Control Delay (s) - -$ 6648.8 15.3 0
HCM Lane LOS - - F C A
HCM 95th %tile Q(veh) - - 15.4 6.6 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 685 140 200 1908 157 233
Future Volume (veh/h) 685 140 200 1908 157 233
Number 2 12 1 6 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.96 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 737 151 215 2052 169 251
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 958 412 699 2484 303 271
Arrive On Green 0.29 0.29 0.42 0.74 0.18 0.18
Sat Flow, veh/h 3441 1441 1681 3441 1681 1500
Grp Volume(v), veh/h 737 151 215 2052 169 251
Grp Sat Flow(s),veh/h/ln 1676 1441 1681 1676 1681 1500
Q Serve(g_s), s 28.2 11.7 12.0 57.2 12.8 23.1
Cycle Q Clear(g_c), s 28.2 11.7 12.0 57.2 12.8 23.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 958 412 699 2484 303 271
V/C Ratio(X) 0.77 0.37 0.31 0.83 0.56 0.93
Avail Cap(c_a), veh/h 1832 787 699 2484 330 295
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.8 39.9 27.4 12.1 52.3 56.5
Incr Delay (d2), s/veh 5.9 2.5 0.1 2.5 0.8 31.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 13.9 4.9 5.6 26.8 6.0 11.9
LnGrp Delay(d),s/veh 51.7 42.4 27.5 14.6 53.0 87.8
LnGrp LOS D D C B D F
Approach Vol, veh/h 888 2267 420
Approach Delay, s/veh 50.1 15.9 73.8
Approach LOS D B E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 63.7 45.5 30.8 109.2
Change Period (Y+Rc), s 5.5 * 5.5 5.5 5.5
Max Green Setting (Gmax), s 21.0 * 77 27.5 101.5
Max Q Clear Time (g_c+I1), s 14.0 30.2 25.1 59.2
Green Ext Time (p_c), s 6.6 9.8 0.2 31.0

Intersection Summary
HCM 2010 Ctrl Delay 31.2
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM Signalized Intersection Capacity Analysis Cumulative + Project
38: Private Driveway/Farm Bureau Rd & Clayton Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 34

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 780 23 11 1916 736 13 10 8 178 5 142
Future Volume (vph) 150 780 23 11 1916 736 13 10 8 178 5 142
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.96 0.97 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.95 1.00
Satd. Flow (prot) 1676 4791 1676 4588 1668 1683 1474
Flt Permitted 0.95 1.00 0.95 1.00 0.98 0.95 1.00
Satd. Flow (perm) 1676 4791 1676 4588 1668 1683 1474
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 170 886 26 12 2177 836 15 11 9 202 6 161
RTOR Reduction (vph) 0 1 0 0 35 0 0 8 0 0 0 152
Lane Group Flow (vph) 170 911 0 13 2978 0 0 27 0 0 208 9
Confl. Peds. (#/hr) 5 6 6 5 1 1
Confl. Bikes (#/hr) 2 4
Turn Type Prot NA Prot NA Split NA Split NA custom
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 3
Actuated Green, G (s) 15.6 88.3 2.4 75.1 7.9 21.4 7.9
Effective Green, g (s) 15.6 88.3 2.4 75.1 7.9 21.4 7.9
Actuated g/C Ratio 0.11 0.63 0.02 0.54 0.06 0.15 0.06
Clearance Time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.0
Vehicle Extension (s) 2.0 3.0 2.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 186 3021 28 2461 94 257 83
v/s Ratio Prot c0.10 0.19 0.01 c0.65 c0.02 c0.12
v/s Ratio Perm 0.01
v/c Ratio 0.91 0.30 0.46 1.21 0.28 0.81 0.11
Uniform Delay, d1 61.5 11.8 68.2 32.5 63.3 57.3 62.7
Progression Factor 1.31 0.29 1.36 0.73 1.00 1.00 1.00
Incremental Delay, d2 39.9 0.2 2.1 96.6 0.6 16.0 0.2
Delay (s) 120.5 3.7 94.7 120.4 63.9 73.4 62.9
Level of Service F A F F E E E
Approach Delay (s) 22.1 120.3 63.9 68.8
Approach LOS C F E E

Intersection Summary
HCM 2000 Control Delay 92.1 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 95.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 110 665 232 633 1825 37 291 190 216 90 607 90
Future Volume (vph) 110 665 232 633 1825 37 291 190 216 90 607 90
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.97 0.91 0.91 0.91 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (prot) 1676 4598 3252 4802 1526 3147 1491 1676 3282
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (perm) 1676 4598 3252 4802 1526 3147 1491 1676 3282
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 121 731 255 696 2005 41 320 209 237 99 667 99
RTOR Reduction (vph) 0 44 0 0 1 0 0 0 146 0 8 0
Lane Group Flow (vph) 121 942 0 696 2045 0 173 356 91 99 758 0
Confl. Peds. (#/hr) 2 7 7 2 1 2 2 1
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Split NA pm+ov Split NA
Protected Phases 5 2 1 6 3 3 1 4 4
Permitted Phases 3
Actuated Green, G (s) 9.0 27.2 32.8 51.0 21.1 21.1 53.9 38.9 38.9
Effective Green, g (s) 9.0 27.2 32.8 51.0 21.1 21.1 53.9 38.9 38.9
Actuated g/C Ratio 0.06 0.19 0.23 0.36 0.15 0.15 0.38 0.28 0.28
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 107 893 761 1749 229 474 574 465 911
v/s Ratio Prot 0.07 0.20 c0.21 c0.43 c0.11 0.11 0.04 0.06 c0.23
v/s Ratio Perm 0.02
v/c Ratio 1.13 1.05 0.91 1.17 0.76 0.75 0.16 0.21 0.83
Uniform Delay, d1 65.5 56.4 52.2 44.5 57.0 56.9 28.2 38.8 47.5
Progression Factor 1.11 0.77 1.34 0.92 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 124.5 44.9 1.8 76.7 11.8 5.9 0.0 0.1 6.3
Delay (s) 196.9 88.5 71.7 117.7 68.8 62.8 28.2 38.9 53.8
Level of Service F F E F E E C D D
Approach Delay (s) 100.4 106.0 53.5 52.1
Approach LOS F F D D

Intersection Summary
HCM 2000 Control Delay 89.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 92.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative + Project
40: Bailey Rd & Clayton Rd Timing Plan: AM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 671 0 13 1858 47 3 0 0 125 1 938
Future Volume (vph) 150 671 0 13 1858 47 3 0 0 125 1 938
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.0 5.0 5.5 5.5 5.5
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.95 0.95 1.00
Satd. Flow (prot) 1676 4818 1676 4796 1676 1593 1598 1445
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.95 0.95 1.00
Satd. Flow (perm) 1676 4818 1676 4796 1676 1593 1598 1445
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 176 789 0 15 2186 55 4 0 0 147 1 1104
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 0 0 0 243
Lane Group Flow (vph) 176 789 0 15 2239 0 4 0 0 73 75 861
Confl. Peds. (#/hr) 3 9 9 3 17 17
Confl. Bikes (#/hr) 4
Turn Type Prot NA Prot NA Split Split NA Perm
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 4
Actuated Green, G (s) 15.8 79.6 2.9 67.2 6.0 31.5 31.5 31.5
Effective Green, g (s) 15.8 79.6 2.9 67.2 6.0 31.5 31.5 31.5
Actuated g/C Ratio 0.11 0.57 0.02 0.48 0.04 0.22 0.22 0.22
Clearance Time (s) 4.0 5.5 4.0 5.0 5.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 189 2739 34 2302 71 358 359 325
v/s Ratio Prot c0.10 0.16 0.01 c0.47 c0.00 0.05 0.05
v/s Ratio Perm c0.60
v/c Ratio 0.93 0.29 0.44 0.97 0.06 0.20 0.21 2.65
Uniform Delay, d1 61.6 15.6 67.7 35.5 64.3 44.1 44.1 54.2
Progression Factor 0.81 0.53 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 31.2 0.1 3.3 13.0 0.1 0.1 0.1 751.5
Delay (s) 81.0 8.5 71.0 48.5 64.4 44.2 44.2 805.8
Level of Service F A E D E D D F
Approach Delay (s) 21.7 48.7 64.4 715.8
Approach LOS C D E F

Intersection Summary
HCM 2000 Control Delay 229.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.37
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 119.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 245 336 663 618 77 80 379 163 59 1548 149
Future Volume (veh/h) 110 245 336 663 618 77 80 379 163 59 1548 149
Number 3 8 18 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 116 258 354 698 651 81 84 399 172 62 1629 157
Adj No. of Lanes 2 2 1 2 2 0 1 2 1 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 159 715 319 630 1074 134 102 1421 635 78 1371 605
Arrive On Green 0.05 0.21 0.21 0.19 0.36 0.36 0.06 0.42 0.42 0.05 0.41 0.41
Sat Flow, veh/h 3261 3353 1496 3261 3002 373 1681 3353 1498 1681 3353 1479
Grp Volume(v), veh/h 116 258 354 698 363 369 84 399 172 62 1629 157
Grp Sat Flow(s),veh/h/ln1630 1676 1496 1630 1676 1698 1681 1676 1498 1681 1676 1479
Q Serve(g_s), s 5.3 9.8 32.0 29.0 26.6 26.7 7.4 11.7 11.2 5.5 61.4 10.5
Cycle Q Clear(g_c), s 5.3 9.8 32.0 29.0 26.6 26.7 7.4 11.7 11.2 5.5 61.4 10.5
Prop In Lane 1.00 1.00 1.00 0.22 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 159 715 319 630 600 608 102 1421 635 78 1371 605
V/C Ratio(X) 0.73 0.36 1.11 1.11 0.61 0.61 0.82 0.28 0.27 0.80 1.19 0.26
Avail Cap(c_a), veh/h 348 715 319 630 600 608 134 1421 635 134 1371 605
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh70.4 50.3 59.0 60.5 39.5 39.5 69.6 28.3 28.1 70.8 44.3 29.3
Incr Delay (d2), s/veh 2.4 0.1 83.1 68.9 1.3 1.3 19.9 0.5 1.1 6.8 92.1 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.4 4.6 20.6 19.1 12.5 12.7 4.0 5.5 4.8 2.7 45.9 4.4
LnGrp Delay(d),s/veh 72.8 50.4 142.1 129.4 40.7 40.8 89.5 28.8 29.2 77.7 136.4 29.6
LnGrp LOS E D F F D D F C C E F C
Approach Vol, veh/h 728 1430 655 1848
Approach Delay, s/veh 98.6 84.0 36.7 125.4
Approach LOS F F D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.9 69.1 11.3 58.7 13.1 66.9 33.0 37.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s12.0 58.5 16.0 45.0 12.0 58.5 29.0 32.0
Max Q Clear Time (g_c+I1), s7.5 13.7 7.3 28.7 9.4 63.4 31.0 34.0
Green Ext Time (p_c), s 0.0 34.2 0.1 4.4 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 96.0
HCM 2010 LOS F
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 652 53 56 1335 264 63
Future Volume (veh/h) 652 53 56 1335 264 63
Number 2 12 1 6 3 18
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 709 58 61 1451 287 68
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1837 822 432 1837 352 314
Arrive On Green 0.55 0.55 0.55 0.55 0.21 0.21
Sat Flow, veh/h 3441 1500 698 3441 1681 1500
Grp Volume(v), veh/h 709 58 61 1451 287 68
Grp Sat Flow(s),veh/h/ln1676 1500 698 1676 1681 1500
Q Serve(g_s), s 6.5 1.0 2.9 18.5 8.7 2.0
Cycle Q Clear(g_c), s 6.5 1.0 9.4 18.5 8.7 2.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1837 822 432 1837 352 314
V/C Ratio(X) 0.39 0.07 0.14 0.79 0.82 0.22
Avail Cap(c_a), veh/h 1942 869 454 1942 503 448
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 6.9 5.7 9.6 9.6 20.2 17.5
Incr Delay (d2), s/veh 0.1 0.0 0.1 2.2 6.9 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.0 0.4 0.6 9.0 4.7 0.9
LnGrp Delay(d),s/veh 7.1 5.7 9.8 11.8 27.0 17.9
LnGrp LOS A A A B C B
Approach Vol, veh/h 767 1512 355
Approach Delay, s/veh 7.0 11.7 25.3
Approach LOS A B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 36.3 36.3 17.2
Change Period (Y+Rc), s 7.0 7.0 6.0
Max Green Setting (Gmax), s 31.0 31.0 16.0
Max Q Clear Time (g_c+I1), s 8.5 20.5 10.7
Green Ext Time (p_c), s 16.6 8.8 0.5

Intersection Summary
HCM 2010 Ctrl Delay 12.2
HCM 2010 LOS B
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43: Bailey Rd & Project Entrance Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 42

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 336 204 88 657 1453 169
Future Volume (veh/h) 336 204 88 657 1453 169
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 365 222 96 714 1579 184
Adj No. of Lanes 1 1 1 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 179 160 48 1482 1482 1260
Arrive On Green 0.11 0.11 0.84 0.84 0.84 0.84
Sat Flow, veh/h 1681 1500 270 1765 1765 1500
Grp Volume(v), veh/h 365 222 96 714 1579 184
Grp Sat Flow(s),veh/h/ln1681 1500 270 1765 1765 1500
Q Serve(g_s), s 16.0 16.0 0.0 16.3 126.0 3.4
Cycle Q Clear(g_c), s 16.0 16.0 126.0 16.3 126.0 3.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 179 160 48 1482 1482 1260
V/C Ratio(X) 2.04 1.39 2.00 0.48 1.07 0.15
Avail Cap(c_a), veh/h 179 160 48 1482 1482 1260
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh67.0 67.0 75.0 3.2 12.0 2.2
Incr Delay (d2), s/veh 485.2 208.1 515.5 0.2 42.9 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln31.6 15.9 8.9 7.8 77.0 1.4
LnGrp Delay(d),s/veh 552.2 275.1 590.5 3.5 54.9 2.2
LnGrp LOS F F F A F A
Approach Vol, veh/h 587 810 1763
Approach Delay, s/veh 447.4 73.0 49.4
Approach LOS F E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 130.0 20.0 130.0
Change Period (Y+Rc), s 4.0 4.0 4.0
Max Green Setting (Gmax), s 126.0 16.0 126.0
Max Q Clear Time (g_c+I1), s 128.0 18.0 128.0
Green Ext Time (p_c), s 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 129.4
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 688 1584 209 308 611 202 119 427 322 465 1842 264
Future Volume (veh/h) 688 1584 209 308 611 202 119 427 322 465 1842 264
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.88 1.00 0.88 1.00 0.97 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 732 1685 222 328 650 215 127 454 343 495 1960 281
Adj No. of Lanes 2 2 1 2 2 1 1 3 0 1 3 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 391 742 291 369 719 283 148 759 344 514 1933 273
Arrive On Green 0.12 0.22 0.22 0.11 0.21 0.21 0.09 0.24 0.24 0.31 0.45 0.45
Sat Flow, veh/h 3261 3353 1314 3261 3353 1321 1681 3212 1456 1681 4258 602
Grp Volume(v), veh/h 732 1685 222 328 650 215 127 454 343 495 1471 770
Grp Sat Flow(s),veh/h/ln1630 1676 1314 1630 1676 1321 1681 1606 1456 1681 1606 1648
Q Serve(g_s), s 18.0 33.2 23.7 14.9 28.3 22.9 11.2 18.9 35.3 43.5 68.1 68.1
Cycle Q Clear(g_c), s 18.0 33.2 23.7 14.9 28.3 22.9 11.2 18.9 35.3 43.5 68.1 68.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.37
Lane Grp Cap(c), veh/h 391 742 291 369 719 283 148 759 344 514 1458 748
V/C Ratio(X) 1.87 2.27 0.76 0.89 0.90 0.76 0.86 0.60 1.00 0.96 1.01 1.03
Avail Cap(c_a), veh/h 391 742 291 391 738 291 269 759 344 560 1458 748
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh66.0 58.4 54.7 65.6 57.4 55.3 67.5 50.9 57.2 51.2 41.0 41.0
Incr Delay (d2), s/veh 401.5 575.6 10.3 19.7 13.9 9.6 5.4 1.6 47.6 27.2 25.8 40.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln29.9 74.7 9.4 7.7 14.6 9.1 5.4 8.6 18.7 24.1 35.4 39.4
LnGrp Delay(d),s/veh 467.5 634.0 65.0 85.3 71.3 64.8 72.9 52.5 104.8 78.5 66.8 81.4
LnGrp LOS F F E F E E E D F E F F
Approach Vol, veh/h 2639 1193 924 2736
Approach Delay, s/veh 540.0 74.0 74.7 73.0
Approach LOS F E E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.2 73.6 21.0 38.2 49.9 41.0 22.0 37.2
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s24.0 56.5 18.0 33.0 50.0 30.5 18.0 33.0
Max Q Clear Time (g_c+I1), s13.2 70.1 16.9 35.2 45.5 37.3 20.0 30.3
Green Ext Time (p_c), s 0.1 0.0 0.1 0.0 0.4 0.0 0.0 1.8

Intersection Summary
HCM 2010 Ctrl Delay 237.9
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 299 1358 175 78 1160 261 76 14 22 155 26 266
Future Volume (vph) 299 1358 175 78 1160 261 76 14 22 155 26 266
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.5 4.5 4.0 5.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.95 1.00 0.97 1.00 0.88
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 4818 1481 3252 4818 1474 3252 3353 1470 3252 1765 2640
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3252 4818 1481 3252 4818 1474 3252 3353 1470 3252 1765 2640
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 318 1445 186 83 1234 278 81 15 23 165 28 283
RTOR Reduction (vph) 0 0 73 0 0 87 0 0 21 0 0 217
Lane Group Flow (vph) 318 1445 113 83 1234 191 81 15 2 165 28 66
Confl. Peds. (#/hr) 2 2 4 4
Confl. Bikes (#/hr) 1 8 1
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 6 8 4
Actuated Green, G (s) 15.1 67.0 67.0 8.0 59.9 59.9 6.6 7.5 7.5 10.0 10.4 25.5
Effective Green, g (s) 15.1 67.0 67.0 8.0 59.9 59.9 6.6 7.5 7.5 10.0 10.4 25.5
Actuated g/C Ratio 0.14 0.61 0.61 0.07 0.54 0.54 0.06 0.07 0.07 0.09 0.09 0.23
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.5 4.5 4.0 5.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 446 2934 902 236 2623 802 195 228 100 295 166 612
v/s Ratio Prot c0.10 c0.30 0.03 0.26 0.02 0.00 c0.05 c0.02 0.01
v/s Ratio Perm 0.08 0.13 0.00 0.01
v/c Ratio 0.71 0.49 0.13 0.35 0.47 0.24 0.42 0.07 0.02 0.56 0.17 0.11
Uniform Delay, d1 45.4 12.0 9.1 48.5 15.3 13.1 49.8 48.0 47.8 47.9 45.8 33.3
Progression Factor 1.00 1.00 1.00 1.30 0.39 0.23 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.5 0.6 0.3 0.1 0.0 0.0 0.5 0.0 0.0 1.3 0.2 0.0
Delay (s) 49.8 12.6 9.4 63.4 6.0 3.1 50.4 48.0 47.8 49.2 46.0 33.3
Level of Service D B A E A A D D D D D C
Approach Delay (s) 18.4 8.5 49.6 39.6
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 17.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
46: Market St & Willow Pass Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 86 973 172 0 1109 120 524 492 239 120 328 244
Future Volume (veh/h) 86 973 172 0 1109 120 524 492 239 120 328 244
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 0 1765 1800 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 99 1118 0 0 1275 0 602 566 275 138 377 280
Adj No. of Lanes 2 3 1 0 3 0 2 2 0 1 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 2 2 2 2
Cap, veh/h 169 2097 653 0 1650 0 608 727 353 166 826 368
Arrive On Green 0.05 0.44 0.00 0.00 0.34 0.00 0.19 0.33 0.33 0.10 0.25 0.25
Sat Flow, veh/h 3261 4818 1500 0 5135 0 3261 2179 1057 1681 3353 1495
Grp Volume(v), veh/h 99 1118 0 0 1275 0 602 435 406 138 377 280
Grp Sat Flow(s),veh/h/ln1630 1606 1500 0 1606 0 1630 1676 1559 1681 1676 1495
Q Serve(g_s), s 3.3 18.8 0.0 0.0 26.0 0.0 20.3 25.7 25.8 8.9 10.5 19.1
Cycle Q Clear(g_c), s 3.3 18.8 0.0 0.0 26.0 0.0 20.3 25.7 25.8 8.9 10.5 19.1
Prop In Lane 1.00 1.00 0.00 0.00 1.00 0.68 1.00 1.00
Lane Grp Cap(c), veh/h 169 2097 653 0 1650 0 608 560 520 166 826 368
V/C Ratio(X) 0.59 0.53 0.00 0.00 0.77 0.00 0.99 0.78 0.78 0.83 0.46 0.76
Avail Cap(c_a), veh/h 282 2097 653 0 1650 0 608 560 520 283 1006 448
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.87 0.87 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh51.0 22.8 0.0 0.0 32.3 0.0 44.7 33.0 33.0 48.6 35.2 38.4
Incr Delay (d2), s/veh 2.8 0.3 0.0 0.0 3.6 0.0 34.0 7.3 7.9 10.0 0.6 7.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.5 8.3 0.0 0.0 12.1 0.0 12.0 13.0 12.2 4.6 4.9 8.6
LnGrp Delay(d),s/veh 53.8 23.1 0.0 0.0 35.9 0.0 78.7 40.2 40.9 58.7 35.7 45.4
LnGrp LOS D C D E D D E D D
Approach Vol, veh/h 1217 1275 1443 795
Approach Delay, s/veh 25.6 35.9 56.5 43.1
Approach LOS C D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s10.2 42.7 25.0 32.1 52.9 15.4 41.7
Change Period (Y+Rc), s 4.5 5.0 4.5 5.0 5.0 4.5 5.0
Max Green Setting (Gmax), s9.5 28.0 20.5 33.0 42.0 18.5 35.0
Max Q Clear Time (g_c+I1), s5.3 28.0 22.3 21.1 20.8 10.9 27.8
Green Ext Time (p_c), s 0.1 0.0 0.0 5.9 18.0 0.2 5.5

Intersection Summary
HCM 2010 Ctrl Delay 40.7
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Cumulative + Project
47: Galindo St/Concord Ave & Willow Pass Rd Timing Plan: AM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 144 403 89 131 799 383 99 1390 96 63 793 36
Future Volume (veh/h) 144 403 89 131 799 383 99 1390 96 63 793 36
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 150 420 93 136 832 399 103 1448 100 66 826 38
Adj No. of Lanes 1 2 0 1 2 1 1 3 0 1 2 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 176 1064 234 163 1280 560 127 1379 95 84 918 403
Arrive On Green 0.10 0.39 0.39 0.10 0.38 0.38 0.08 0.30 0.30 0.05 0.27 0.27
Sat Flow, veh/h 1681 2730 599 1681 3353 1467 1681 4596 317 1681 3353 1473
Grp Volume(v), veh/h 150 256 257 136 832 399 103 1012 536 66 826 38
Grp Sat Flow(s),veh/h/ln1681 1676 1653 1681 1676 1467 1681 1606 1702 1681 1676 1473
Q Serve(g_s), s 9.6 12.1 12.3 8.7 22.4 25.4 6.6 33.0 33.0 4.3 26.1 2.1
Cycle Q Clear(g_c), s 9.6 12.1 12.3 8.7 22.4 25.4 6.6 33.0 33.0 4.3 26.1 2.1
Prop In Lane 1.00 0.36 1.00 1.00 1.00 0.19 1.00 1.00
Lane Grp Cap(c), veh/h 176 654 644 163 1280 560 127 964 511 84 918 403
V/C Ratio(X) 0.85 0.39 0.40 0.84 0.65 0.71 0.81 1.05 1.05 0.79 0.90 0.09
Avail Cap(c_a), veh/h 183 654 644 244 1280 560 290 964 511 214 918 403
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.30 0.30 0.30 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh48.4 24.2 24.2 48.8 28.0 28.9 50.0 38.5 38.5 51.7 38.5 29.8
Incr Delay (d2), s/veh 27.5 1.8 1.8 3.0 0.4 1.3 4.5 43.0 53.6 6.1 11.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.8 5.9 6.0 4.2 10.5 10.5 3.3 20.3 23.1 2.1 13.5 0.9
LnGrp Delay(d),s/veh 75.9 25.9 26.1 51.8 28.3 30.2 54.6 81.5 92.1 57.8 49.9 29.8
LnGrp LOS E C C D C C D F F E D C
Approach Vol, veh/h 663 1367 1651 930
Approach Delay, s/veh 37.3 31.2 83.3 49.6
Approach LOS D C F D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.7 47.9 12.3 35.1 15.5 47.0 9.5 38.0
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s16.0 29.0 19.0 28.0 12.0 33.0 14.0 33.0
Max Q Clear Time (g_c+I1), s10.7 14.3 8.6 28.1 11.6 27.4 6.3 35.0
Green Ext Time (p_c), s 0.1 8.7 0.1 0.0 0.0 3.1 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 54.4
HCM 2010 LOS D



HCM Signalized Intersection Capacity Analysis Cumulative + Project
48: Port Chicago Hwy & Concord Blvd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 164 0 0 1310 295 679 383 378 0 0 0
Future Volume (vph) 3 164 0 0 1310 295 679 383 378 0 0 0
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 5.5 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.86 0.86
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 0.99
Satd. Flow (prot) 1676 1765 3249 1442 4199
Flt Permitted 0.95 1.00 1.00 0.95 0.99
Satd. Flow (perm) 1676 1765 3249 1442 4199
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 3 169 0 0 1351 304 700 395 390 0 0 0
RTOR Reduction (vph) 0 0 0 0 22 0 0 91 0 0 0 0
Lane Group Flow (vph) 3 169 0 0 1633 0 378 1016 0 0 0 0
Confl. Peds. (#/hr) 5 1 1 5 16 16
Confl. Bikes (#/hr) 1 1
Turn Type Prot NA NA Split NA
Protected Phases 3 8 4 2 2
Permitted Phases
Actuated Green, G (s) 1.2 34.7 29.5 44.8 44.8
Effective Green, g (s) 1.2 34.7 29.5 44.8 44.8
Actuated g/C Ratio 0.01 0.39 0.33 0.50 0.50
Clearance Time (s) 4.0 5.5 5.5 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 22 680 1064 717 2090
v/s Ratio Prot 0.00 c0.10 c0.50 c0.26 0.24
v/s Ratio Perm
v/c Ratio 0.14 0.25 1.54 0.53 0.49
Uniform Delay, d1 43.9 18.8 30.2 15.4 15.0
Progression Factor 1.00 1.00 1.17 1.00 1.00
Incremental Delay, d2 1.0 0.1 243.7 2.8 0.8
Delay (s) 44.9 18.9 279.0 18.2 15.8
Level of Service D B F B B
Approach Delay (s) 19.3 279.0 16.4 0.0
Approach LOS B F B A

Intersection Summary
HCM 2000 Control Delay 147.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative + Project
49: Ygnacio Valley Rd/Kirker Pass Rd & Concord Blvd/Oakhurst Dr Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 45

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 160 151 225 233 428 156 119 621 109 97 1895 776
Future Volume (vph) 160 151 225 233 428 156 119 621 109 97 1895 776
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 4.0 5.5 4.0 5.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.91 1.00 0.91
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.91 1.00 1.00 0.85 1.00 0.98 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1676 3024 1676 3353 1481 1676 4700 1676 4608
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1676 3024 1676 3353 1481 1676 4700 1676 4608
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 186 176 262 271 498 181 138 722 127 113 2203 902
RTOR Reduction (vph) 0 132 0 0 0 74 0 21 0 0 48 0
Lane Group Flow (vph) 186 306 0 271 498 107 138 828 0 113 3057 0
Confl. Peds. (#/hr) 2 2 1 1
Confl. Bikes (#/hr) 1 1
Turn Type Prot NA Prot NA Perm Prot NA Prot NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6
Actuated Green, G (s) 17.0 74.3 11.0 68.3 68.3 16.9 32.5 12.7 28.3
Effective Green, g (s) 17.0 74.3 11.0 68.3 68.3 16.9 32.5 12.7 28.3
Actuated g/C Ratio 0.11 0.50 0.07 0.46 0.46 0.11 0.22 0.08 0.19
Clearance Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 5.5 4.0 5.5
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 189 1497 122 1526 674 188 1018 141 869
v/s Ratio Prot c0.11 0.10 c0.16 c0.15 c0.08 0.18 0.07 c0.66
v/s Ratio Perm 0.07
v/c Ratio 0.98 0.20 2.22 0.33 0.16 0.73 0.81 0.80 3.52
Uniform Delay, d1 66.4 21.3 69.5 26.1 24.0 64.4 55.9 67.4 60.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.28 0.87 1.00 1.00
Incremental Delay, d2 60.3 0.3 575.2 0.2 0.2 11.8 4.7 25.6 1136.0
Delay (s) 126.7 21.6 644.7 26.3 24.1 94.0 53.5 93.0 1196.8
Level of Service F C F C C F D F F
Approach Delay (s) 52.9 202.3 59.1 1158.1
Approach LOS D F E F

Intersection Summary
HCM 2000 Control Delay 693.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.25
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 120.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
50: Ygnacio Valley Rd & Clayton Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 155 454 38 1357 647 162 75 381 291 204 1567 543
Future Volume (veh/h) 155 454 38 1357 647 162 75 381 291 204 1567 543
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 168 493 0 1475 703 0 82 414 316 222 1703 590
Adj No. of Lanes 2 3 1 2 3 0 2 3 1 2 3 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 215 935 291 456 1292 0 126 2058 631 268 2267 704
Arrive On Green 0.07 0.19 0.00 0.14 0.27 0.00 0.04 0.43 0.43 0.08 0.47 0.47
Sat Flow, veh/h 3261 4818 1500 3261 4976 0 3261 4818 1476 3261 4818 1495
Grp Volume(v), veh/h 168 493 0 1475 703 0 82 414 316 222 1703 590
Grp Sat Flow(s),veh/h/ln1630 1606 1500 1630 1606 0 1630 1606 1476 1630 1606 1495
Q Serve(g_s), s 7.6 13.8 0.0 21.0 18.8 0.0 3.7 8.1 23.4 10.1 43.4 51.8
Cycle Q Clear(g_c), s 7.6 13.8 0.0 21.0 18.8 0.0 3.7 8.1 23.4 10.1 43.4 51.8
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 215 935 291 456 1292 0 126 2058 631 268 2267 704
V/C Ratio(X) 0.78 0.53 0.00 3.23 0.54 0.00 0.65 0.20 0.50 0.83 0.75 0.84
Avail Cap(c_a), veh/h 761 1718 535 456 1292 0 304 2058 631 456 2267 704
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.09 0.09 0.09
Uniform Delay (d), s/veh69.0 54.3 0.0 64.5 47.0 0.0 71.1 26.9 31.3 67.8 32.5 34.7
Incr Delay (d2), s/veh 2.4 0.7 0.0 1009.8 0.6 0.0 2.1 0.1 0.9 0.2 0.2 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.5 6.2 0.0 73.5 8.4 0.0 1.7 3.6 9.7 4.5 19.3 21.6
LnGrp Delay(d),s/veh 71.4 54.9 0.0 1074.3 47.6 0.0 73.2 27.0 32.2 68.0 32.7 35.9
LnGrp LOS E D F D E C C E C D
Approach Vol, veh/h 661 2178 812 2515
Approach Delay, s/veh 59.1 742.9 33.7 36.6
Approach LOS E F C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.8 77.6 14.9 46.7 17.3 71.1 26.0 35.6
Change Period (Y+Rc), s 5.0 7.0 5.0 6.5 5.0 7.0 5.0 6.5
Max Green Setting (Gmax), s14.0 38.0 35.0 39.5 21.0 31.0 21.0 53.5
Max Q Clear Time (g_c+I1), s5.7 53.8 9.6 20.8 12.1 25.4 23.0 15.8
Green Ext Time (p_c), s 0.1 0.0 0.3 9.9 0.3 5.4 0.0 12.9

Intersection Summary
HCM 2010 Ctrl Delay 288.1
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative + Project
1: Willow Pass Rd & Avila Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 364 173 1065 1017 382 531
Future Volume (veh/h) 364 173 1065 1017 382 531
Number 1 16 8 18 7 4
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1800 1765 1765
Adj Flow Rate, veh/h 379 180 1109 1059 398 553
Adj No. of Lanes 2 1 2 0 1 2
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 352 162 991 815 339 2700
Arrive On Green 0.11 0.11 0.57 0.57 0.20 0.81
Sat Flow, veh/h 3261 1500 1836 1439 1681 3441
Grp Volume(v), veh/h 379 180 1056 1112 398 553
Grp Sat Flow(s),veh/h/ln 1630 1500 1676 1511 1681 1676
Q Serve(g_s), s 16.2 16.2 85.0 85.0 30.3 5.8
Cycle Q Clear(g_c), s 16.2 16.2 85.0 85.0 30.3 5.8
Prop In Lane 1.00 1.00 0.95 1.00
Lane Grp Cap(c), veh/h 352 162 950 856 339 2700
V/C Ratio(X) 1.08 1.11 1.11 1.30 1.17 0.20
Avail Cap(c_a), veh/h 352 162 950 856 339 2700
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 66.9 66.9 32.5 32.5 59.8 3.4
Incr Delay (d2), s/veh 69.8 103.6 64.9 143.0 104.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.7 17.4 56.2 69.2 23.9 2.6
LnGrp Delay(d),s/veh 136.7 170.5 97.4 175.5 164.2 3.4
LnGrp LOS F F F F F A
Approach Vol, veh/h 559 2168 951
Approach Delay, s/veh 147.6 137.5 70.7
Approach LOS F F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 126.8 23.2 35.8 91.0
Change Period (Y+Rc), s 6.0 7.0 5.5 6.0
Max Green Setting (Gmax), s 120.8 16.2 30.3 85.0
Max Q Clear Time (g_c+I1), s 7.8 18.2 32.3 87.0
Green Ext Time (p_c), s 59.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 121.7
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative + Project
2: Willow Pass Rd & EB SR-4 Off-Ramp/EB SR-4 On-Ramp Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 711 3 305 0 0 0 0 624 614 11 608 0
Future Volume (veh/h) 711 3 305 0 0 0 0 624 614 11 608 0
Number 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1765 0 1765 1765 1765 1765 0
Adj Flow Rate, veh/h 718 3 0 0 630 0 11 614 0
Adj No. of Lanes 0 1 1 0 2 1 1 2 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 810 3 726 0 757 339 32 1092 0
Arrive On Green 0.48 0.48 0.00 0.00 0.23 0.00 0.02 0.33 0.00
Sat Flow, veh/h 1674 7 1500 0 3441 1500 1681 3441 0
Grp Volume(v), veh/h 721 0 0 0 630 0 11 614 0
Grp Sat Flow(s),veh/h/ln1681 0 1500 0 1676 1500 1681 1676 0
Q Serve(g_s), s 26.5 0.0 0.0 0.0 12.2 0.0 0.4 10.3 0.0
Cycle Q Clear(g_c), s 26.5 0.0 0.0 0.0 12.2 0.0 0.4 10.3 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 814 0 726 0 757 339 32 1092 0
V/C Ratio(X) 0.89 0.00 0.00 0.00 0.83 0.00 0.34 0.56 0.00
Avail Cap(c_a), veh/h 911 0 813 0 785 351 209 1473 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh15.9 0.0 0.0 0.0 25.2 0.0 33.1 19.0 0.0
Incr Delay (d2), s/veh 10.5 0.0 0.0 0.0 7.4 0.0 6.0 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln14.6 0.0 0.0 0.0 6.4 0.0 0.3 4.8 0.0
LnGrp Delay(d),s/veh 26.4 0.0 0.0 0.0 32.6 0.0 39.1 19.5 0.0
LnGrp LOS C C D B
Approach Vol, veh/h 721 630 625
Approach Delay, s/veh 26.4 32.6 19.8
Approach LOS C C B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 7 8
Phs Duration (G+Y+Rc), s 40.1 28.2 6.8 21.4
Change Period (Y+Rc), s 7.0 6.0 5.5 6.0
Max Green Setting (Gmax), s 37.0 30.0 8.5 16.0
Max Q Clear Time (g_c+I1), s 28.5 12.3 2.4 14.2
Green Ext Time (p_c), s 4.6 6.9 0.0 1.2

Intersection Summary
HCM 2010 Ctrl Delay 26.3
HCM 2010 LOS C



HCM Signalized Intersection Capacity Analysis Cumulative + Project
3: Willow Pass Rd & WB SR-4 On-Ramp/WB SR-4 Off-Ramp Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 447 2 109 219 1116 0 0 172 292
Future Volume (vph) 0 0 0 447 2 109 219 1116 0 0 172 292
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 5.5 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1593 1597 1500 1676 3353 3353 1500
Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1593 1597 1500 1676 3353 3353 1500
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 0 0 476 2 116 233 1187 0 0 183 311
RTOR Reduction (vph) 0 0 0 0 0 86 0 0 0 0 0 244
Lane Group Flow (vph) 0 0 0 238 240 30 233 1187 0 0 183 67
Turn Type Split NA Perm Prot NA NA Perm
Protected Phases 1 1 3 8 4
Permitted Phases 1 4
Actuated Green, G (s) 13.8 13.8 13.8 9.6 26.5 11.4 11.4
Effective Green, g (s) 13.8 13.8 13.8 9.6 26.5 11.4 11.4
Actuated g/C Ratio 0.26 0.26 0.26 0.18 0.50 0.21 0.21
Clearance Time (s) 7.0 7.0 7.0 5.5 6.0 6.0 6.0
Vehicle Extension (s) 4.5 4.5 4.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 412 413 388 301 1667 717 320
v/s Ratio Prot 0.15 c0.15 0.14 c0.35 0.05
v/s Ratio Perm 0.02 0.04
v/c Ratio 0.58 0.58 0.08 0.77 0.71 0.26 0.21
Uniform Delay, d1 17.2 17.2 14.9 20.8 10.4 17.4 17.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 2.8 0.1 11.7 1.5 0.2 0.3
Delay (s) 19.9 20.1 15.1 32.5 11.9 17.6 17.6
Level of Service B C B C B B B
Approach Delay (s) 0.0 19.0 15.3 17.6
Approach LOS A B B B

Intersection Summary
HCM 2000 Control Delay 16.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 53.3 Sum of lost time (s) 18.5
Intersection Capacity Utilization 103.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 AWSC Cumulative + Project
4: San Marcos Blvd & Rio Verde Cir Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 4

Intersection
Intersection Delay, s/veh13.8
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 78 3 32 0 0 6 23 0 4 213 2 0 44 267 116
Future Vol, veh/h 0 78 3 32 0 0 6 23 0 4 213 2 0 44 267 116
Peak Hour Factor 0.92 0.75 0.75 0.75 0.92 0.75 0.75 0.75 0.92 0.75 0.75 0.75 0.92 0.75 0.75 0.75
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 104 4 43 0 0 8 31 0 5 284 3 0 59 356 155
Number of Lanes 0 0 1 0 0 0 1 0 0 1 1 0 0 1 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 3 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 2 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 3 1 1
HCM Control Delay 12.4 9.7 15.8 13.4
HCM LOS B A C B

Lane NBLn1 NBLn2 EBLn1WBLn1 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 69% 0% 100% 0% 0%
Vol Thru, % 0% 99% 3% 21% 0% 96% 0%
Vol Right, % 0% 1% 28% 79% 0% 4% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 4 215 113 29 44 279 104
LT Vol 4 0 78 0 44 0 0
Through Vol 0 213 3 6 0 267 0
RT Vol 0 2 32 23 0 12 104
Lane Flow Rate 5 287 151 39 59 371 139
Geometry Grp 8 8 7 7 7 7 7
Degree of Util (X) 0.01 0.514 0.288 0.07 0.1 0.576 0.19
Departure Headway (Hd) 6.964 6.451 6.886 6.488 6.121 5.586 4.907
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 514 559 521 551 585 646 731
Service Time 4.711 4.198 4.635 4.246 3.855 3.32 2.641
HCM Lane V/C Ratio 0.01 0.513 0.29 0.071 0.101 0.574 0.19
HCM Control Delay 9.8 15.9 12.4 9.7 9.5 15.7 8.8
HCM Lane LOS A C B A A C A
HCM 95th-tile Q 0 2.9 1.2 0.2 0.3 3.7 0.7



HCM 2010 Signalized Intersection Summary Cumulative + Project
5: San Marcos Blvd & Santa Teresa Dr Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 193 4 81 1 2 25 55 258 1 20 345 270
Future Volume (veh/h) 193 4 81 1 2 25 55 258 1 20 345 270
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1800 1765 1800 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 208 4 87 1 2 27 59 277 1 22 371 290
Adj No. of Lanes 1 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 268 11 230 2 4 60 93 1205 4 24 559 431
Arrive On Green 0.16 0.16 0.16 0.04 0.04 0.04 0.06 0.35 0.35 0.01 0.31 0.31
Sat Flow, veh/h 1681 66 1441 51 101 1365 1681 3427 12 1681 1802 1389
Grp Volume(v), veh/h 208 0 91 30 0 0 59 135 143 22 345 316
Grp Sat Flow(s),veh/h/ln1681 0 1507 1517 0 0 1681 1676 1762 1681 1676 1514
Q Serve(g_s), s 6.1 0.0 2.8 1.0 0.0 0.0 1.8 2.9 2.9 0.7 9.2 9.3
Cycle Q Clear(g_c), s 6.1 0.0 2.8 1.0 0.0 0.0 1.8 2.9 2.9 0.7 9.2 9.3
Prop In Lane 1.00 0.96 0.03 0.90 1.00 0.01 1.00 0.92
Lane Grp Cap(c), veh/h 268 0 240 66 0 0 93 589 620 24 520 470
V/C Ratio(X) 0.78 0.00 0.38 0.45 0.00 0.00 0.63 0.23 0.23 0.93 0.66 0.67
Avail Cap(c_a), veh/h 787 0 706 710 0 0 213 788 829 190 765 691
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh20.7 0.0 19.3 23.9 0.0 0.0 23.7 11.7 11.7 25.2 15.4 15.4
Incr Delay (d2), s/veh 1.8 0.0 0.4 1.8 0.0 0.0 2.6 0.2 0.2 38.0 1.5 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.0 0.0 1.2 0.4 0.0 0.0 0.9 1.4 1.5 0.6 4.4 4.1
LnGrp Delay(d),s/veh 22.5 0.0 19.6 25.7 0.0 0.0 26.3 11.9 11.9 63.2 16.8 17.1
LnGrp LOS C B C C B B E B B
Approach Vol, veh/h 299 30 337 683
Approach Delay, s/veh 21.6 25.7 14.4 18.4
Approach LOS C C B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.2 24.4 13.8 7.3 22.3 7.8
Change Period (Y+Rc), s 4.5 6.4 5.6 4.5 6.4 5.6
Max Green Setting (Gmax), s5.8 24.1 24.0 6.5 23.4 24.0
Max Q Clear Time (g_c+I1), s2.7 4.9 8.1 3.8 11.3 3.0
Green Ext Time (p_c), s 0.0 5.4 0.1 0.0 4.4 0.0

Intersection Summary
HCM 2010 Ctrl Delay 18.3
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Cumulative + Project
6: San Marcos Blvd & Leland Rd Timing Plan: PM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 764 793 132 149 419 196 116 253 152 605 474 521
Future Volume (veh/h) 764 793 132 149 419 196 116 253 152 605 474 521
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 813 844 140 159 446 0 123 269 162 644 504 554
Adj No. of Lanes 1 2 0 1 2 1 2 2 1 2 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 548 1145 190 180 600 269 166 615 273 468 463 407
Arrive On Green 0.33 0.40 0.40 0.11 0.18 0.00 0.05 0.18 0.18 0.14 0.28 0.28
Sat Flow, veh/h 1681 2879 477 1681 3353 1500 3261 3353 1490 3261 1676 1474
Grp Volume(v), veh/h 813 492 492 159 446 0 123 269 162 644 504 554
Grp Sat Flow(s),veh/h/ln1681 1676 1680 1681 1676 1500 1630 1676 1490 1630 1676 1474
Q Serve(g_s), s 46.5 35.7 35.7 13.3 18.0 0.0 5.3 10.2 14.2 20.5 39.4 39.4
Cycle Q Clear(g_c), s 46.5 35.7 35.7 13.3 18.0 0.0 5.3 10.2 14.2 20.5 39.4 39.4
Prop In Lane 1.00 0.28 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 548 667 668 180 600 269 166 615 273 468 463 407
V/C Ratio(X) 1.48 0.74 0.74 0.88 0.74 0.00 0.74 0.44 0.59 1.38 1.09 1.36
Avail Cap(c_a), veh/h 548 679 680 185 634 284 185 634 282 468 463 407
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh48.1 36.6 36.6 62.8 55.5 0.0 66.8 51.7 53.4 61.1 51.7 51.7
Incr Delay (d2), s/veh 227.8 4.8 4.7 35.2 5.2 0.0 13.1 0.5 3.1 181.9 68.1 177.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln56.1 17.4 17.4 7.9 8.8 0.0 2.7 4.7 6.1 21.0 26.9 36.0
LnGrp Delay(d),s/veh 276.0 41.4 41.4 98.0 60.7 0.0 79.9 52.2 56.5 243.1 119.8 229.5
LnGrp LOS F D D F E E D E F F F
Approach Vol, veh/h 1797 605 554 1702
Approach Delay, s/veh 147.5 70.5 59.6 202.1
Approach LOS F E E F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s20.8 63.8 12.8 45.4 52.0 32.6 26.0 32.2
Change Period (Y+Rc), s 5.5 7.0 5.5 6.0 5.5 7.0 5.5 6.0
Max Green Setting (Gmax), s15.7 57.8 8.1 39.4 46.5 27.0 20.5 27.0
Max Q Clear Time (g_c+I1), s15.3 37.7 7.3 41.4 48.5 20.0 22.5 16.2
Green Ext Time (p_c), s 0.0 13.0 0.0 0.0 0.0 5.5 0.0 6.4

Intersection Summary
HCM 2010 Ctrl Delay 147.0
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 928 0 1140 0 0 0 0 1067 146 0 460 222
Future Volume (veh/h) 928 0 1140 0 0 0 0 1067 146 0 460 222
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 0 1765 0 1765 1800 0 1765 1765
Adj Flow Rate, veh/h 987 0 1213 0 1135 155 0 489 0
Adj No. of Lanes 2 0 1 0 3 0 0 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 0 2 0 2 2 0 2 2
Cap, veh/h 2103 0 968 0 1071 146 0 838 375
Arrive On Green 0.64 0.00 0.64 0.00 0.25 0.25 0.00 0.25 0.00
Sat Flow, veh/h 3261 0 1500 0 4444 585 0 3441 1500
Grp Volume(v), veh/h 987 0 1213 0 850 440 0 489 0
Grp Sat Flow(s),veh/h/ln1630 0 1500 0 1606 1659 0 1676 1500
Q Serve(g_s), s 15.4 0.0 64.5 0.0 25.0 25.0 0.0 12.8 0.0
Cycle Q Clear(g_c), s 15.4 0.0 64.5 0.0 25.0 25.0 0.0 12.8 0.0
Prop In Lane 1.00 1.00 0.00 0.35 0.00 1.00
Lane Grp Cap(c), veh/h 2103 0 968 0 803 415 0 838 375
V/C Ratio(X) 0.47 0.00 1.25 0.00 1.06 1.06 0.00 0.58 0.00
Avail Cap(c_a), veh/h 2103 0 968 0 803 415 0 838 375
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 9.0 0.0 17.8 0.0 37.5 37.5 0.0 32.9 0.0
Incr Delay (d2), s/veh 0.2 0.0 122.7 0.0 48.6 61.0 0.0 1.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.9 0.0 59.3 0.0 16.5 18.4 0.0 6.0 0.0
LnGrp Delay(d),s/veh 9.2 0.0 140.5 0.0 86.1 98.5 0.0 34.0 0.0
LnGrp LOS A F F F C
Approach Vol, veh/h 2200 1290 489
Approach Delay, s/veh 81.6 90.3 34.0
Approach LOS F F C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 31.0 69.0 31.0
Change Period (Y+Rc), s 6.0 4.5 6.0
Max Green Setting (Gmax), s 25.0 64.5 25.0
Max Q Clear Time (g_c+I1), s 27.0 66.5 14.8
Green Ext Time (p_c), s 0.0 0.0 7.2

Intersection Summary
HCM 2010 Ctrl Delay 78.6
HCM 2010 LOS E



HCM Signalized Intersection Capacity Analysis Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 502 0 275 120 83 240 146 910 0 0 821 66
Future Volume (vph) 502 0 275 120 83 240 146 910 0 0 821 66
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 0.86
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.97 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3250 1500 1714 1481 1676 4818 5993
Flt Permitted 0.63 1.00 0.97 1.00 0.95 1.00 1.00
Satd. Flow (perm) 2141 1500 1714 1481 1676 4818 5993
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 523 0 286 125 86 250 152 948 0 0 855 69
RTOR Reduction (vph) 0 0 210 0 0 84 0 0 0 0 12 0
Lane Group Flow (vph) 523 0 76 0 211 166 152 948 0 0 912 0
Confl. Peds. (#/hr) 1 1 1 1 1 1
Confl. Bikes (#/hr) 1
Turn Type Perm Perm Split NA Perm Prot NA NA
Protected Phases 3 3 5 2 6
Permitted Phases 4 4 3
Actuated Green, G (s) 22.4 22.4 16.0 16.0 9.2 33.2 20.0
Effective Green, g (s) 22.4 22.4 16.0 16.0 9.2 33.2 20.0
Actuated g/C Ratio 0.26 0.26 0.19 0.19 0.11 0.39 0.24
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 566 397 324 280 182 1890 1416
v/s Ratio Prot c0.12 c0.09 0.20 c0.15
v/s Ratio Perm c0.24 0.05 0.11
v/c Ratio 0.92 0.19 0.65 0.59 0.84 0.50 0.64
Uniform Delay, d1 30.3 24.1 31.7 31.3 37.0 19.4 29.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.9 0.2 3.6 2.2 25.8 0.2 1.0
Delay (s) 51.2 24.3 35.3 33.5 62.8 19.7 30.1
Level of Service D C D C E B C
Approach Delay (s) 41.7 34.3 25.6 30.1
Approach LOS D C C C

Intersection Summary
HCM 2000 Control Delay 32.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 84.6 Sum of lost time (s) 17.0
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
9: Willow Pass Rd & Port Chicago Hwy Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 583 1063 488 253 259 391
Future Volume (veh/h) 583 1063 488 253 259 391
Number 7 4 8 18 1 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 607 1107 508 264 270 0
Adj No. of Lanes 2 2 2 1 2 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 789 2097 1002 744 670 308
Arrive On Green 0.24 0.63 0.30 0.30 0.21 0.00
Sat Flow, veh/h 3261 3441 3441 1458 3261 1500
Grp Volume(v), veh/h 607 1107 508 264 270 0
Grp Sat Flow(s),veh/h/ln1630 1676 1676 1458 1630 1500
Q Serve(g_s), s 8.2 8.7 5.9 5.2 3.4 0.0
Cycle Q Clear(g_c), s 8.2 8.7 5.9 5.2 3.4 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 789 2097 1002 744 670 308
V/C Ratio(X) 0.77 0.53 0.51 0.36 0.40 0.00
Avail Cap(c_a), veh/h 1103 2553 1135 801 1103 508
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh16.7 5.0 13.7 7.1 16.3 0.0
Incr Delay (d2), s/veh 2.2 0.2 0.4 0.3 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.9 4.1 2.7 3.0 1.5 0.0
LnGrp Delay(d),s/veh 18.9 5.2 14.1 7.4 16.7 0.0
LnGrp LOS B A B A B
Approach Vol, veh/h 1714 772 270
Approach Delay, s/veh 10.0 11.8 16.7
Approach LOS B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 33.6 13.7 15.4 18.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 36.0 16.0 16.0 16.0
Max Q Clear Time (g_c+I1), s 10.7 5.4 10.2 7.9
Green Ext Time (p_c), s 14.2 0.7 1.2 6.2

Intersection Summary
HCM 2010 Ctrl Delay 11.2
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Cumulative + Project
10: Bailey Rd & Willow Pass Rd Timing Plan: PM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 27 885 296 220 373 19 348 31 557 30 18 29
Future Volume (veh/h) 27 885 296 220 373 19 348 31 557 30 18 29
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.96 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 28 912 305 227 385 20 359 32 574 31 19 30
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 41 783 261 206 1350 70 309 652 545 44 128 202
Arrive On Green 0.02 0.32 0.32 0.12 0.42 0.42 0.18 0.37 0.37 0.03 0.21 0.21
Sat Flow, veh/h 1681 2454 817 1681 3237 168 1681 1765 1474 1681 605 956
Grp Volume(v), veh/h 28 622 595 227 199 206 359 32 574 31 0 49
Grp Sat Flow(s),veh/h/ln1681 1676 1595 1681 1676 1728 1681 1765 1474 1681 0 1561
Q Serve(g_s), s 2.1 41.5 41.5 15.9 10.2 10.3 23.9 1.5 48.0 2.4 0.0 3.3
Cycle Q Clear(g_c), s 2.1 41.5 41.5 15.9 10.2 10.3 23.9 1.5 48.0 2.4 0.0 3.3
Prop In Lane 1.00 0.51 1.00 0.10 1.00 1.00 1.00 0.61
Lane Grp Cap(c), veh/h 41 535 509 206 699 721 309 652 545 44 0 330
V/C Ratio(X) 0.68 1.16 1.17 1.10 0.28 0.29 1.16 0.05 1.05 0.71 0.00 0.15
Avail Cap(c_a), veh/h 85 535 509 206 699 721 309 652 545 66 0 330
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.85 0.85 0.85 1.00 1.00 1.00 0.94 0.94 0.94 1.00 0.00 1.00
Uniform Delay (d), s/veh62.9 44.3 44.3 57.0 25.1 25.1 53.0 26.3 41.0 62.8 0.0 41.7
Incr Delay (d2), s/veh 15.5 89.6 93.1 93.5 0.1 0.1 101.2 0.1 52.4 19.2 0.0 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.2 32.5 31.4 12.7 4.7 4.9 19.8 0.8 27.4 1.3 0.0 1.5
LnGrp Delay(d),s/veh 78.4 133.9 137.3 150.5 25.2 25.2 154.3 26.5 93.4 82.1 0.0 42.7
LnGrp LOS E F F F C C F C F F D
Approach Vol, veh/h 1245 632 965 80
Approach Delay, s/veh 134.3 70.2 113.8 57.9
Approach LOS F E F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.5 53.5 21.0 47.0 29.0 33.0 8.3 59.7
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s5.1 46.3 15.9 41.5 23.9 27.5 6.6 50.8
Max Q Clear Time (g_c+I1), s4.4 50.0 17.9 43.5 25.9 5.3 4.1 12.3
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 1.7 0.0 9.8

Intersection Summary
HCM 2010 Ctrl Delay 111.6
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 11 1018 40 11 457 9 35 12 52 8 6 6
Future Volume (veh/h) 11 1018 40 11 457 9 35 12 52 8 6 6
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 11 1049 41 11 471 9 36 12 54 8 6 6
Adj No. of Lanes 1 1 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 12 1166 46 12 2327 44 56 19 83 30 22 22
Arrive On Green 0.01 0.69 0.69 0.01 0.69 0.69 0.10 0.10 0.10 0.05 0.05 0.05
Sat Flow, veh/h 1681 1687 66 1681 3365 64 559 186 838 656 492 492
Grp Volume(v), veh/h 11 0 1090 11 234 246 102 0 0 20 0 0
Grp Sat Flow(s),veh/h/ln1681 0 1753 1681 1676 1753 1583 0 0 1639 0 0
Q Serve(g_s), s 0.7 0.0 51.9 0.7 5.1 5.1 6.3 0.0 0.0 1.2 0.0 0.0
Cycle Q Clear(g_c), s 0.7 0.0 51.9 0.7 5.1 5.1 6.3 0.0 0.0 1.2 0.0 0.0
Prop In Lane 1.00 0.04 1.00 0.04 0.35 0.53 0.40 0.30
Lane Grp Cap(c), veh/h 12 0 1212 12 1159 1212 157 0 0 75 0 0
V/C Ratio(X) 0.93 0.00 0.90 0.93 0.20 0.20 0.65 0.00 0.00 0.27 0.00 0.00
Avail Cap(c_a), veh/h 181 0 1560 181 1492 1561 248 0 0 257 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh50.7 0.0 12.9 50.7 5.7 5.7 44.3 0.0 0.0 47.1 0.0 0.0
Incr Delay (d2), s/veh 103.7 0.0 6.2 103.7 0.1 0.1 4.4 0.0 0.0 1.9 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 0.0 26.6 0.6 2.4 2.5 3.0 0.0 0.0 0.6 0.0 0.0
LnGrp Delay(d),s/veh 154.4 0.0 19.0 154.4 5.7 5.7 48.7 0.0 0.0 49.0 0.0 0.0
LnGrp LOS F B F A A D D
Approach Vol, veh/h 1101 491 102 20
Approach Delay, s/veh 20.4 9.1 48.7 49.0
Approach LOS C A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 14.2 4.7 74.7 8.7 4.7 74.7
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 11.0 91.0 16.0 11.0 91.0
Max Q Clear Time (g_c+I1), s 8.3 2.7 53.9 3.2 2.7 7.1
Green Ext Time (p_c), s 0.3 0.0 16.8 0.0 0.0 20.9

Intersection Summary
HCM 2010 Ctrl Delay 19.2
HCM 2010 LOS B



HCM 2010 TWSC Cumulative + Project
12: Range Rd & EB Parkside Dr Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Intersection
Int Delay, s/veh 9.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 319 0 45 0 0 0 0 120 14 5 63 0
Future Vol, veh/h 319 0 45 0 0 0 0 120 14 5 63 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 0 - - -
Veh in Median Storage, # - 0 - - - - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 89 89 89 89 89 89 89 89 89 89 89 89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 358 0 51 0 0 0 0 135 16 6 71 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 217 217 71 - 0 0 135 0 0
          Stage 1 82 82 - - - - - - -
          Stage 2 135 135 - - - - - - -
Critical Hdwy 6.42 6.52 6.22 - - - 4.12 - -
Critical Hdwy Stg 1 5.42 5.52 - - - - - - -
Critical Hdwy Stg 2 5.42 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 - - - 2.218 - -
Pot Cap-1 Maneuver 771 681 991 0 - - 1449 - 0
          Stage 1 941 827 - 0 - - - - 0
          Stage 2 891 785 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 768 0 991 - - - 1449 - -
Mov Cap-2 Maneuver 768 0 - - - - - - -
          Stage 1 937 0 - - - - - - -
          Stage 2 891 0 - - - - - - -

Approach EB NB SB
HCM Control Delay, s 14.3 0 0.6
HCM LOS B

Minor Lane/Major Mvmt NBT NBR EBLn1 SBL SBT
Capacity (veh/h) - - 790 1449 -
HCM Lane V/C Ratio - - 0.518 0.004 -
HCM Control Delay (s) - - 14.3 7.5 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 3 0 -



HCM Unsignalized Intersection Capacity Analysis Cumulative + Project
13: Range Rd & WB Parkside Dr Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 39 400 68 201
Future Volume (Veh/h) 0 0 39 400 68 201
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Hourly flow rate (vph) 0 0 42 430 73 216
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 587 73 73
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 587 73 73
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 97
cM capacity (veh/h) 459 989 1527

Direction, Lane # NB 1 NB 2 SB 1 SB 2
Volume Total 42 430 73 216
Volume Left 42 0 0 0
Volume Right 0 0 0 216
cSH 1527 1700 1700 1700
Volume to Capacity 0.03 0.25 0.04 0.13
Queue Length 95th (ft) 2 0 0 0
Control Delay (s) 7.4 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.7 0.0
Approach LOS

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 25.6% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 Signalized Intersection Summary Cumulative + Project
14: Railroad Ave & E 10th St Timing Plan: PM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 42 167 288 102 240 49 229 338 91 49 403 26
Future Volume (veh/h) 42 167 288 102 240 49 229 338 91 49 403 26
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 46 184 0 112 264 54 252 371 100 54 443 29
Adj No. of Lanes 1 1 1 1 1 0 1 1 1 1 1 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 109 380 323 152 333 68 300 721 606 116 518 434
Arrive On Green 0.06 0.22 0.00 0.09 0.24 0.23 0.18 0.42 0.42 0.07 0.30 0.30
Sat Flow, veh/h 1681 1765 1500 1681 1413 289 1648 1731 1455 1648 1731 1449
Grp Volume(v), veh/h 46 184 0 112 0 318 252 371 100 54 443 29
Grp Sat Flow(s),veh/h/ln1681 1765 1500 1681 0 1703 1648 1731 1455 1648 1731 1449
Q Serve(g_s), s 2.0 7.0 0.0 5.0 0.0 13.5 11.4 12.3 3.3 2.4 18.5 1.1
Cycle Q Clear(g_c), s 2.0 7.0 0.0 5.0 0.0 13.5 11.4 12.3 3.3 2.4 18.5 1.1
Prop In Lane 1.00 1.00 1.00 0.17 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 109 380 323 152 0 401 300 721 606 116 518 434
V/C Ratio(X) 0.42 0.48 0.00 0.74 0.00 0.79 0.84 0.51 0.17 0.47 0.86 0.07
Avail Cap(c_a), veh/h 166 573 487 175 0 562 321 751 632 163 585 490
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh34.6 26.5 0.0 34.1 0.0 27.7 30.4 16.7 14.1 34.4 25.4 19.3
Incr Delay (d2), s/veh 2.6 1.0 0.0 13.0 0.0 5.2 16.9 0.6 0.1 2.9 10.9 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 3.5 0.0 2.9 0.0 6.9 6.6 6.0 1.4 1.2 10.4 0.5
LnGrp Delay(d),s/veh 37.2 27.4 0.0 47.1 0.0 32.9 47.3 17.3 14.2 37.3 36.3 19.3
LnGrp LOS D C D C D B B D D B
Approach Vol, veh/h 230 430 723 526
Approach Delay, s/veh 29.4 36.6 27.3 35.5
Approach LOS C D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.0 27.4 9.0 22.5 9.4 36.0 11.0 20.5
Change Period (Y+Rc), s 4.6 * 5 4.6 * 5 4.6 5.0 4.6 5.0
Max Green Setting (Gmax), s14.4 * 25 7.0 * 25 7.0 32.4 7.4 24.0
Max Q Clear Time (g_c+I1), s13.4 20.5 4.0 15.5 4.4 14.3 7.0 9.0
Green Ext Time (p_c), s 0.1 1.9 0.0 1.4 0.0 3.8 0.0 1.8

Intersection Summary
HCM 2010 Ctrl Delay 31.9
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 16 1271 164 150 664 4 82 5 90 8 8 6
Future Volume (veh/h) 16 1271 164 150 664 4 82 5 90 8 8 6
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 16 1310 169 155 685 4 85 5 93 8 8 6
Adj No. of Lanes 1 2 1 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 44 1510 666 188 1832 11 129 260 221 24 79 60
Arrive On Green 0.03 0.45 0.45 0.11 0.54 0.54 0.08 0.15 0.15 0.01 0.08 0.08
Sat Flow, veh/h 1681 3353 1478 1681 3417 20 1681 1765 1500 1681 938 703
Grp Volume(v), veh/h 16 1310 169 155 336 353 85 5 93 8 0 14
Grp Sat Flow(s),veh/h/ln1681 1676 1478 1681 1676 1760 1681 1765 1500 1681 0 1641
Q Serve(g_s), s 0.7 26.8 5.4 6.9 8.8 8.9 3.7 0.2 4.3 0.4 0.0 0.6
Cycle Q Clear(g_c), s 0.7 26.8 5.4 6.9 8.8 8.9 3.7 0.2 4.3 0.4 0.0 0.6
Prop In Lane 1.00 1.00 1.00 0.01 1.00 1.00 1.00 0.43
Lane Grp Cap(c), veh/h 44 1510 666 188 899 944 129 260 221 24 0 139
V/C Ratio(X) 0.36 0.87 0.25 0.82 0.37 0.37 0.66 0.02 0.42 0.33 0.00 0.10
Avail Cap(c_a), veh/h 155 1675 738 199 899 944 265 765 651 199 0 647
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh36.4 18.9 13.0 33.0 10.2 10.2 34.2 27.7 29.5 37.1 0.0 32.1
Incr Delay (d2), s/veh 4.9 4.4 0.1 22.6 0.1 0.1 5.6 0.0 1.3 7.9 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 13.3 2.2 4.4 4.0 4.2 1.9 0.1 1.9 0.2 0.0 0.3
LnGrp Delay(d),s/veh 41.3 23.2 13.0 55.6 10.3 10.3 39.8 27.8 30.8 45.0 0.0 32.5
LnGrp LOS D C B E B B D C C D C
Approach Vol, veh/h 1495 844 183 22
Approach Delay, s/veh 22.3 18.6 34.9 37.0
Approach LOS C B C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.5 40.3 10.8 11.4 7.0 46.8 6.1 16.2
Change Period (Y+Rc), s 5.0 6.0 5.0 5.0 5.0 6.0 5.0 5.0
Max Green Setting (Gmax), s9.0 38.0 12.0 30.0 7.0 40.0 9.0 33.0
Max Q Clear Time (g_c+I1), s8.9 28.8 5.7 2.6 2.7 10.9 2.4 6.3
Green Ext Time (p_c), s 0.0 5.5 0.1 0.4 0.0 10.9 0.0 0.4

Intersection Summary
HCM 2010 Ctrl Delay 22.1
HCM 2010 LOS C
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1226 143 82 753 65 71
Future Volume (veh/h) 1226 143 82 753 65 71
Number 2 12 1 6 3 18
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1800 1765 1765 1765 1765
Adj Flow Rate, veh/h 1251 146 84 768 66 72
Adj No. of Lanes 2 0 1 2 1 1
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1613 188 149 2372 179 159
Arrive On Green 0.53 0.53 0.09 0.71 0.11 0.11
Sat Flow, veh/h 3110 351 1681 3441 1681 1500
Grp Volume(v), veh/h 692 705 84 768 66 72
Grp Sat Flow(s),veh/h/ln1676 1696 1681 1676 1681 1500
Q Serve(g_s), s 19.3 19.6 2.8 5.1 2.2 2.7
Cycle Q Clear(g_c), s 19.3 19.6 2.8 5.1 2.2 2.7
Prop In Lane 0.21 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 895 906 149 2372 179 159
V/C Ratio(X) 0.77 0.78 0.56 0.32 0.37 0.45
Avail Cap(c_a), veh/h 966 977 256 2727 456 407
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh10.9 11.0 25.8 3.3 24.5 24.8
Incr Delay (d2), s/veh 3.7 3.8 3.3 0.1 1.3 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln9.8 10.0 1.4 2.4 1.1 1.2
LnGrp Delay(d),s/veh 14.6 14.8 29.1 3.4 25.8 26.8
LnGrp LOS B B C A C C
Approach Vol, veh/h 1397 852 138
Approach Delay, s/veh 14.7 5.9 26.3
Approach LOS B A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s10.2 37.5 47.7 11.3
Change Period (Y+Rc), s 5.0 6.0 6.0 5.0
Max Green Setting (Gmax), s9.0 34.0 48.0 16.0
Max Q Clear Time (g_c+I1), s4.8 21.6 7.1 4.7
Green Ext Time (p_c), s 0.1 9.9 23.5 0.3

Intersection Summary
HCM 2010 Ctrl Delay 12.2
HCM 2010 LOS B



HCM Signalized Intersection Capacity Analysis Cumulative + Project
17: Southwood Dr & Leland Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 14

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1127 170 169 745 90 153
Future Volume (vph) 1127 170 169 745 90 153
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.4 4.4 4.4
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.92
Flt Protected 1.00 0.95 1.00 0.98
Satd. Flow (prot) 3260 1676 3353 1585
Flt Permitted 1.00 0.95 1.00 0.98
Satd. Flow (perm) 3260 1676 3353 1585
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 1150 173 172 760 92 156
RTOR Reduction (vph) 12 0 0 0 61 0
Lane Group Flow (vph) 1311 0 172 760 187 0
Confl. Peds. (#/hr) 15 15
Turn Type NA Prot NA Prot
Protected Phases 2 1 3 6 4
Permitted Phases
Actuated Green, G (s) 38.0 10.0 77.0 11.0
Effective Green, g (s) 39.0 10.6 77.6 11.6
Actuated g/C Ratio 0.40 0.11 0.79 0.12
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 2.0 3.0 3.0
Lane Grp Cap (vph) 1297 181 2655 187
v/s Ratio Prot c0.40 c0.10 c0.23 c0.12
v/s Ratio Perm
v/c Ratio 1.01 0.95 0.29 1.00
Uniform Delay, d1 29.5 43.4 2.7 43.2
Progression Factor 1.00 0.96 0.42 1.00
Incremental Delay, d2 27.7 52.2 0.1 66.0
Delay (s) 57.2 94.1 1.2 109.2
Level of Service E F A F
Approach Delay (s) 57.2 18.3 109.2
Approach LOS E B F

Intersection Summary
HCM 2000 Control Delay 47.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 98.0 Sum of lost time (s) 17.2
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
18: Leland Rd & Bailey Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 377 798 194 111 328 262 328 598 268 737 633 453
Future Volume (veh/h) 377 798 194 111 328 262 328 598 268 737 633 453
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1731 1731 1800 1731 1731 1731
Adj Flow Rate, veh/h 401 849 206 118 349 279 349 636 285 784 673 482
Adj No. of Lanes 2 2 1 1 2 1 1 2 0 2 1 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 451 1027 437 83 727 317 382 559 251 857 502 425
Arrive On Green 0.14 0.31 0.29 0.05 0.22 0.22 0.23 0.25 0.24 0.09 0.10 0.10
Sat Flow, veh/h 3261 3353 1482 1681 3353 1462 1648 2206 988 3198 1731 1465
Grp Volume(v), veh/h 401 849 206 118 349 279 349 474 447 784 673 482
Grp Sat Flow(s),veh/h/ln1630 1676 1482 1681 1676 1462 1648 1644 1551 1599 1731 1465
Q Serve(g_s), s 15.7 30.6 14.8 6.4 11.8 24.0 26.8 33.0 33.0 31.6 37.7 37.7
Cycle Q Clear(g_c), s 15.7 30.6 14.8 6.4 11.8 24.0 26.8 33.0 33.0 31.6 37.7 37.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.64 1.00 1.00
Lane Grp Cap(c), veh/h 451 1027 437 83 727 317 382 417 393 857 502 425
V/C Ratio(X) 0.89 0.83 0.47 1.43 0.48 0.88 0.91 1.14 1.14 0.91 1.34 1.13
Avail Cap(c_a), veh/h 451 1034 440 83 735 320 393 417 393 861 502 425
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.97 0.97 0.97 0.98 0.98 0.98 1.00 1.00 1.00 0.45 0.45 0.45
Uniform Delay (d), s/veh55.0 41.9 37.6 61.8 44.5 49.3 48.7 48.5 49.0 57.8 58.8 58.8
Incr Delay (d2), s/veh 18.6 5.2 0.4 247.0 0.3 22.2 25.1 87.1 88.4 7.3 159.6 73.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.2 14.9 6.1 8.6 5.5 11.6 14.9 25.0 23.7 14.9 40.3 24.0
LnGrp Delay(d),s/veh 73.6 47.1 38.0 308.8 44.7 71.5 73.8 135.6 137.4 65.1 218.4 132.6
LnGrp LOS E D D F D E E F F E F F
Approach Vol, veh/h 1456 746 1270 1939
Approach Delay, s/veh 53.1 96.5 119.3 135.1
Approach LOS D F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s38.8 37.0 10.4 43.8 34.1 41.7 22.0 32.2
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s33.9 31.0 5.3 38.6 29.9 35.0 16.9 27.0
Max Q Clear Time (g_c+I1), s33.6 35.0 8.4 32.6 28.8 39.7 17.7 26.0
Green Ext Time (p_c), s 0.1 0.0 0.0 3.0 0.2 0.0 0.0 0.6

Intersection Summary
HCM 2010 Ctrl Delay 104.0
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Cumulative + Project
19: Bailey Rd & Maylard St Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 493 19 279 17 9 82 60 1166 10 149 1527 400
Future Volume (vph) 493 19 279 17 9 82 60 1166 10 149 1527 400
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 *0.85
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.87 1.00 1.00 1.00 0.97
Flt Protected 0.95 0.96 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1593 1602 1468 1676 1527 1644 3282 1644 4221
Flt Permitted 0.95 0.96 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1593 1602 1468 1676 1527 1644 3282 1644 4221
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 524 20 297 18 10 87 64 1240 11 159 1624 426
RTOR Reduction (vph) 0 0 116 0 82 0 0 1 0 0 28 0
Lane Group Flow (vph) 267 277 181 18 15 0 64 1250 0 159 2022 0
Confl. Peds. (#/hr) 6 6 11 11 11 11
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm Split NA Prot NA Prot NA
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 25.7 25.7 25.7 6.2 6.2 6.5 62.4 15.3 71.2
Effective Green, g (s) 26.8 26.8 26.8 7.3 7.3 7.6 63.5 16.4 72.3
Actuated g/C Ratio 0.21 0.21 0.21 0.06 0.06 0.06 0.49 0.13 0.56
Clearance Time (s) 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1
Vehicle Extension (s) 1.7 1.7 1.7 1.7 1.7 1.7 2.2 1.7 2.2
Lane Grp Cap (vph) 328 330 302 94 85 96 1603 207 2347
v/s Ratio Prot 0.17 c0.17 c0.01 0.01 0.04 0.38 c0.10 c0.48
v/s Ratio Perm 0.12
v/c Ratio 0.81 0.84 0.60 0.19 0.18 0.67 0.78 0.77 0.86
Uniform Delay, d1 49.2 49.5 46.7 58.5 58.5 60.0 27.5 55.0 24.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.44 0.42 1.10 0.58
Incremental Delay, d2 13.6 16.2 2.1 0.4 0.4 5.9 1.7 1.4 0.4
Delay (s) 62.8 65.7 48.9 58.9 58.8 92.3 13.1 61.8 14.8
Level of Service E E D E E F B E B
Approach Delay (s) 58.8 58.8 17.0 18.2
Approach LOS E E B B

Intersection Summary
HCM 2000 Control Delay 26.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 76.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative + Project
20: Bailey Rd & SR-4 EB Ramps Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 99 438 1063 0 0 652 0 1189 552 275 1063 459
Future Volume (vph) 99 438 1063 0 0 652 0 1189 552 275 1063 459
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.4 5.4 5.5 5.5 5.5 5.0 5.5 4.5
Lane Util. Factor 0.95 1.00 0.88 0.95 1.00 0.97 0.95 1.00
Frpb, ped/bikes 1.00 0.98 0.99 1.00 0.98 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3507 1548 2751 3471 1523 3367 3471 1470
Flt Permitted 0.99 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3507 1548 2751 3471 1523 3367 3471 1470
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 104 461 1119 0 0 686 0 1252 581 289 1119 483
RTOR Reduction (vph) 0 0 8 0 0 387 0 0 36 0 0 0
Lane Group Flow (vph) 0 565 1111 0 0 299 0 1252 545 289 1119 483
Confl. Peds. (#/hr) 38 38 68 4 4 68
Confl. Bikes (#/hr) 3 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Perm NA custom Perm NA Perm Prot NA Free
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 8 2 Free
Actuated Green, G (s) 30.7 71.7 30.7 70.2 70.2 15.1 43.3 130.0
Effective Green, g (s) 30.3 70.9 30.2 69.7 69.7 14.1 42.8 130.0
Actuated g/C Ratio 0.23 0.55 0.23 0.54 0.54 0.11 0.33 1.00
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0 2.0 4.0
Lane Grp Cap (vph) 817 908 639 1860 816 365 1142 1470
v/s Ratio Prot c0.38 0.36 0.09 c0.32
v/s Ratio Perm 0.16 0.34 0.11 0.36 0.33
v/c Ratio 0.69 1.22 0.47 0.67 0.67 0.79 0.98 0.33
Uniform Delay, d1 45.6 29.5 43.0 21.9 21.8 56.5 43.2 0.0
Progression Factor 1.00 1.00 1.00 0.77 0.76 0.96 0.94 1.00
Incremental Delay, d2 2.1 110.6 0.2 1.3 2.8 10.4 22.1 0.6
Delay (s) 47.6 140.2 43.2 18.1 19.3 64.4 62.7 0.6
Level of Service D F D B B E E A
Approach Delay (s) 109.1 43.2 18.5 47.1
Approach LOS F D B D

Intersection Summary
HCM 2000 Control Delay 55.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.19
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.3
Intersection Capacity Utilization 107.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
21: Bailey Rd & SR-4 WB On-Ramp/Canal Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 209 151 65 444 1171 685 88 709 133
Future Volume (veh/h) 0 0 0 209 151 65 444 1171 685 88 709 133
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.95 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1800 1731 1731 1800 1731 1731 1800
Adj Flow Rate, veh/h 213 154 66 453 1195 699 90 723 136
Adj No. of Lanes 0 2 0 2 3 0 1 2 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 0 2 0 4 4 4 4 4 4
Cap, veh/h 246 194 84 504 2139 946 109 1618 304
Arrive On Green 0.16 0.16 0.16 0.16 0.68 0.68 0.13 1.00 1.00
Sat Flow, veh/h 1579 1240 536 3198 3150 1393 1648 2753 518
Grp Volume(v), veh/h 227 0 206 453 1195 699 90 432 427
Grp Sat Flow(s),veh/h/ln 1686 0 1669 1599 1575 1393 1648 1644 1627
Q Serve(g_s), s 17.1 0.0 15.4 18.1 25.5 42.1 6.9 0.0 0.0
Cycle Q Clear(g_c), s 17.1 0.0 15.4 18.1 25.5 42.1 6.9 0.0 0.0
Prop In Lane 0.94 0.32 1.00 1.00 1.00 0.32
Lane Grp Cap(c), veh/h 263 0 261 504 2139 946 109 966 956
V/C Ratio(X) 0.86 0.00 0.79 0.90 0.56 0.74 0.82 0.45 0.45
Avail Cap(c_a), veh/h 441 0 436 566 2139 946 178 966 956
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.5 0.0 52.8 53.7 10.8 13.5 55.6 0.0 0.0
Incr Delay (d2), s/veh 7.3 0.0 4.0 15.0 1.1 5.2 6.6 1.5 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.5 0.0 7.4 9.0 11.3 17.5 3.3 0.4 0.4
LnGrp Delay(d),s/veh 60.8 0.0 56.8 68.8 11.8 18.7 62.2 1.5 1.5
LnGrp LOS E E E B B E A A
Approach Vol, veh/h 433 2347 949
Approach Delay, s/veh 58.9 24.9 7.3
Approach LOS E C A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s12.6 93.1 24.5 81.2 24.3
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0
Max Green Setting (Gmax), s14.0 69.0 23.0 60.0 34.0
Max Q Clear Time (g_c+I1), s8.9 44.1 20.1 2.0 19.1
Green Ext Time (p_c), s 0.1 21.1 0.4 41.0 1.2

Intersection Summary
HCM 2010 Ctrl Delay 24.3
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Cumulative + Project
22: Bailey Rd & Canal Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 28 181 280 991 601 28
Future Volume (veh/h) 28 181 280 991 601 28
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 29 187 289 1022 620 29
Adj No. of Lanes 1 1 1 2 2 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 235 210 309 2639 1863 87
Arrive On Green 0.14 0.14 0.37 1.00 1.00 1.00
Sat Flow, veh/h 1681 1500 1681 3441 3343 152
Grp Volume(v), veh/h 29 187 289 1022 319 330
Grp Sat Flow(s),veh/h/ln1681 1500 1681 1676 1676 1731
Q Serve(g_s), s 2.0 15.9 21.5 0.0 0.0 0.0
Cycle Q Clear(g_c), s 2.0 15.9 21.5 0.0 0.0 0.0
Prop In Lane 1.00 1.00 1.00 0.09
Lane Grp Cap(c), veh/h 235 210 309 2639 960 991
V/C Ratio(X) 0.12 0.89 0.93 0.39 0.33 0.33
Avail Cap(c_a), veh/h 375 335 543 2639 960 991
HCM Platoon Ratio 1.00 1.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.23 0.23
Uniform Delay (d), s/veh48.9 54.9 40.3 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.1 10.9 8.9 0.4 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.9 13.1 10.7 0.2 0.1 0.1
LnGrp Delay(d),s/veh 49.0 65.8 49.3 0.4 0.2 0.2
LnGrp LOS D E D A A A
Approach Vol, veh/h 216 1311 649
Approach Delay, s/veh 63.5 11.2 0.2
Approach LOS E B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 107.8 22.2 27.9 79.9
Change Period (Y+Rc), s 5.5 4.0 4.0 5.5
Max Green Setting (Gmax), s 91.5 29.0 42.0 45.5
Max Q Clear Time (g_c+I1), s 2.0 17.9 23.5 2.0
Green Ext Time (p_c), s 31.1 0.3 0.4 23.5

Intersection Summary
HCM 2010 Ctrl Delay 13.1
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Cumulative + Project
23: Chestnut Dr & Leland Rd Timing Plan: PM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 1739 23 1 661 2 18 5 3 5 5 7
Future Volume (veh/h) 7 1739 23 1 661 2 18 5 3 5 5 7
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1765 1800 1765 1800
Adj Flow Rate, veh/h 8 1890 25 1 718 2 20 5 3 5 5 8
Adj No. of Lanes 1 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 17 1909 25 2 1904 5 97 9 43 48 10 13
Arrive On Green 0.01 0.56 0.55 0.00 1.00 1.00 0.03 0.03 0.03 0.03 0.03 0.03
Sat Flow, veh/h 1681 3387 45 1681 3430 10 1303 326 1490 211 341 442
Grp Volume(v), veh/h 8 933 982 1 351 369 25 0 3 18 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1756 1681 1676 1763 1628 0 1490 995 0 0
Q Serve(g_s), s 0.5 60.3 60.9 0.1 0.0 0.0 0.0 0.0 0.2 0.8 0.0 0.0
Cycle Q Clear(g_c), s 0.5 60.3 60.9 0.1 0.0 0.0 1.6 0.0 0.2 2.4 0.0 0.0
Prop In Lane 1.00 0.03 1.00 0.01 0.80 1.00 0.28 0.44
Lane Grp Cap(c), veh/h 17 945 990 2 931 979 106 0 43 71 0 0
V/C Ratio(X) 0.48 0.99 0.99 0.43 0.38 0.38 0.24 0.00 0.07 0.25 0.00 0.00
Avail Cap(c_a), veh/h 168 945 990 168 945 994 393 0 339 373 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.31 0.31 0.31 0.98 0.98 0.98 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh54.2 23.6 23.8 54.8 0.0 0.0 52.6 0.0 51.9 53.1 0.0 0.0
Incr Delay (d2), s/veh 2.5 13.4 14.0 40.8 1.1 1.1 0.4 0.0 0.2 0.7 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 31.0 33.0 0.1 0.3 0.3 0.8 0.0 0.1 0.6 0.0 0.0
LnGrp Delay(d),s/veh 56.6 37.0 37.8 95.6 1.1 1.1 53.0 0.0 52.2 53.8 0.0 0.0
LnGrp LOS E D D F A A D D D
Approach Vol, veh/h 1923 721 28 18
Approach Delay, s/veh 37.5 1.2 52.9 53.8
Approach LOS D A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.2 66.0 7.2 5.1 65.1 7.2
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 61.0 25.0 11.0 61.0 25.0
Max Q Clear Time (g_c+I1), s2.1 62.9 4.4 2.5 2.0 3.6
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 15.6 0.0

Intersection Summary
HCM 2010 Ctrl Delay 28.1
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 17 1532 129 31 564 8 60 5 39 11 5 14
Future Volume (veh/h) 17 1532 129 31 564 8 60 5 39 11 5 14
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 18 1613 136 33 594 8 63 5 41 12 5 15
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 45 1758 147 68 1947 26 124 13 51 83 40 69
Arrive On Green 0.03 0.56 0.55 0.05 0.76 0.75 0.09 0.09 0.09 0.09 0.09 0.09
Sat Flow, veh/h 1681 3133 262 1681 3387 46 790 139 560 418 434 752
Grp Volume(v), veh/h 18 856 893 33 294 308 109 0 0 32 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1718 1681 1676 1757 1488 0 0 1604 0 0
Q Serve(g_s), s 1.2 50.4 52.2 2.1 5.9 5.9 5.8 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 1.2 50.4 52.2 2.1 5.9 5.9 7.8 0.0 0.0 2.0 0.0 0.0
Prop In Lane 1.00 0.15 1.00 0.03 0.58 0.38 0.37 0.47
Lane Grp Cap(c), veh/h 45 941 964 68 964 1010 187 0 0 191 0 0
V/C Ratio(X) 0.40 0.91 0.93 0.49 0.30 0.31 0.58 0.00 0.00 0.17 0.00 0.00
Avail Cap(c_a), veh/h 168 975 1000 168 975 1022 357 0 0 365 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.70 0.70 0.70 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh52.6 21.6 22.1 50.9 6.2 6.2 48.9 0.0 0.0 46.3 0.0 0.0
Incr Delay (d2), s/veh 3.9 9.0 10.4 5.2 0.8 0.8 2.8 0.0 0.0 0.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 25.4 27.3 1.1 2.9 3.0 3.4 0.0 0.0 0.9 0.0 0.0
LnGrp Delay(d),s/veh 56.6 30.6 32.5 56.1 7.0 7.0 51.7 0.0 0.0 46.7 0.0 0.0
LnGrp LOS E C C E A A D D
Approach Vol, veh/h 1767 635 109 32
Approach Delay, s/veh 31.8 9.5 51.7 46.7
Approach LOS C A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.4 65.7 14.0 7.0 67.2 14.0
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 63.0 23.0 11.0 63.0 23.0
Max Q Clear Time (g_c+I1), s4.1 54.2 4.0 3.2 7.9 9.8
Green Ext Time (p_c), s 0.0 6.5 0.5 0.0 18.3 0.4

Intersection Summary
HCM 2010 Ctrl Delay 27.3
HCM 2010 LOS C



HCM Signalized Intersection Capacity Analysis Cumulative + Project
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1537 29 18 605 16 14
Future Volume (vph) 1537 29 18 605 16 14
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.94
Flt Protected 1.00 0.95 1.00 0.97
Satd. Flow (prot) 3342 1676 3353 1598
Flt Permitted 1.00 0.95 1.00 0.97
Satd. Flow (perm) 3342 1676 3353 1598
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 1635 31 19 644 17 15
RTOR Reduction (vph) 1 0 0 0 14 0
Lane Group Flow (vph) 1665 0 19 644 18 0
Confl. Peds. (#/hr) 4 4 3
Confl. Bikes (#/hr) 1
Turn Type NA Prot NA Prot
Protected Phases 2 1 6 8
Permitted Phases
Actuated Green, G (s) 83.4 3.2 91.6 7.4
Effective Green, g (s) 85.4 4.2 93.6 8.4
Actuated g/C Ratio 0.78 0.04 0.85 0.08
Clearance Time (s) 6.0 5.0 6.0 5.0
Vehicle Extension (s) 4.3 3.0 4.3 3.0
Lane Grp Cap (vph) 2594 63 2853 122
v/s Ratio Prot c0.50 0.01 c0.19 c0.01
v/s Ratio Perm
v/c Ratio 0.64 0.30 0.23 0.15
Uniform Delay, d1 5.5 51.5 1.5 47.5
Progression Factor 0.88 0.63 1.68 1.00
Incremental Delay, d2 0.5 2.6 0.2 0.6
Delay (s) 5.3 34.8 2.7 48.0
Level of Service A C A D
Approach Delay (s) 5.3 3.6 48.0
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 5.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 59.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 144 1391 11 6 564 106 13 4 12 70 3 70
Future Volume (veh/h) 144 1391 11 6 564 106 13 4 12 70 3 70
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00 0.98 0.97 0.98 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 155 1496 12 6 606 114 14 4 13 75 3 75
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 168 1634 13 13 1090 205 186 168 139 205 184 139
Arrive On Green 0.10 0.48 0.47 0.02 0.77 0.76 0.10 0.10 0.10 0.10 0.10 0.10
Sat Flow, veh/h 1681 3408 27 1681 2817 529 1286 1765 1462 1359 1765 1462
Grp Volume(v), veh/h 155 736 772 6 360 360 14 4 13 75 3 75
Grp Sat Flow(s),veh/h/ln1681 1676 1759 1681 1676 1670 1286 1765 1462 1359 1765 1462
Q Serve(g_s), s 10.1 44.8 44.8 0.4 9.4 9.6 1.1 0.2 0.9 5.8 0.2 5.4
Cycle Q Clear(g_c), s 10.1 44.8 44.8 0.4 9.4 9.6 1.3 0.2 0.9 6.0 0.2 5.4
Prop In Lane 1.00 0.02 1.00 0.32 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 168 804 843 13 649 646 186 168 139 205 184 139
V/C Ratio(X) 0.92 0.92 0.92 0.47 0.56 0.56 0.08 0.02 0.09 0.37 0.02 0.54
Avail Cap(c_a), veh/h 168 914 959 168 914 911 379 433 359 409 449 359
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.77 0.77 0.77 0.98 0.98 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh49.1 26.6 26.6 53.9 8.7 8.9 45.7 45.1 45.4 46.9 44.2 47.4
Incr Delay (d2), s/veh 39.5 9.6 9.3 9.4 3.3 3.4 0.2 0.1 0.3 1.1 0.0 3.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.5 22.8 23.8 0.2 4.8 4.8 0.4 0.1 0.4 2.2 0.1 2.3
LnGrp Delay(d),s/veh 88.6 36.1 35.9 63.3 12.0 12.3 45.8 45.2 45.7 48.0 44.2 50.6
LnGrp LOS F D D E B B D D D D D D
Approach Vol, veh/h 1663 726 31 153
Approach Delay, s/veh 40.9 12.6 45.7 49.2
Approach LOS D B D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.8 56.7 14.5 15.0 46.6 14.5
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 59.0 27.0 11.0 59.0 27.0
Max Q Clear Time (g_c+I1), s2.4 46.8 8.0 12.1 11.6 3.3
Green Ext Time (p_c), s 0.0 4.9 0.6 0.0 6.4 0.7

Intersection Summary
HCM 2010 Ctrl Delay 33.5
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 1368 75 7 623 10 41 1 3 11 5 14
Future Volume (veh/h) 10 1368 75 7 623 10 41 1 3 11 5 14
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 11 1455 80 7 663 11 44 1 3 12 5 15
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 22 1620 89 15 1677 28 123 1 4 66 17 33
Arrive On Green 0.01 0.50 0.49 0.02 0.99 0.98 0.04 0.04 0.04 0.04 0.04 0.04
Sat Flow, veh/h 1681 3233 177 1681 3374 56 1382 31 94 481 385 764
Grp Volume(v), veh/h 11 752 783 7 329 345 48 0 0 32 0 0
Grp Sat Flow(s),veh/h/ln1681 1676 1733 1681 1676 1753 1507 0 0 1630 0 0
Q Serve(g_s), s 0.7 44.7 45.2 0.5 0.2 0.2 1.3 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.7 44.7 45.2 0.5 0.2 0.2 3.3 0.0 0.0 2.1 0.0 0.0
Prop In Lane 1.00 0.10 1.00 0.03 0.92 0.06 0.37 0.47
Lane Grp Cap(c), veh/h 22 840 869 15 833 871 128 0 0 116 0 0
V/C Ratio(X) 0.50 0.90 0.90 0.48 0.40 0.40 0.37 0.00 0.00 0.28 0.00 0.00
Avail Cap(c_a), veh/h 168 945 977 168 945 988 383 0 0 388 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.82 0.82 0.82 0.98 0.98 0.98 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh53.9 24.8 25.0 53.8 0.2 0.2 51.8 0.0 0.0 51.3 0.0 0.0
Incr Delay (d2), s/veh 5.4 8.4 8.6 8.4 1.4 1.3 0.7 0.0 0.0 0.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 22.4 23.6 0.2 0.4 0.4 1.5 0.0 0.0 1.0 0.0 0.0
LnGrp Delay(d),s/veh 59.3 33.2 33.6 62.2 1.5 1.5 52.5 0.0 0.0 51.8 0.0 0.0
LnGrp LOS E C C E A A D D
Approach Vol, veh/h 1546 681 48 32
Approach Delay, s/veh 33.6 2.1 52.5 51.8
Approach LOS C A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s5.0 59.1 8.8 5.4 58.7 8.8
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s11.0 61.0 25.0 11.0 61.0 25.0
Max Q Clear Time (g_c+I1), s2.5 47.2 4.1 2.7 2.2 5.3
Green Ext Time (p_c), s 0.0 7.0 0.1 0.0 10.4 0.1

Intersection Summary
HCM 2010 Ctrl Delay 25.0
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 55 1321 40 2 654 23 12 5 12 22 2 27
Future Volume (veh/h) 55 1321 40 2 654 23 12 5 12 22 2 27
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 0.99 0.98 0.99 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1800 1800 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 56 1334 40 2 661 23 12 5 12 22 2 27
Adj No. of Lanes 0 2 0 0 2 0 0 1 0 0 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 79 1409 42 33 1423 52 78 33 46 83 13 56
Arrive On Green 0.46 0.46 0.45 0.93 0.93 0.89 0.07 0.07 0.06 0.07 0.07 0.06
Sat Flow, veh/h 95 3039 91 1 3069 112 442 468 642 507 189 783
Grp Volume(v), veh/h 732 0 698 359 0 327 29 0 0 51 0 0
Grp Sat Flow(s),veh/h/ln1637 0 1587 1596 0 1586 1552 0 0 1479 0 0
Q Serve(g_s), s 36.2 0.0 46.3 3.4 0.0 2.9 0.0 0.0 0.0 1.7 0.0 0.0
Cycle Q Clear(g_c), s 47.6 0.0 46.3 49.7 0.0 2.9 1.9 0.0 0.0 3.5 0.0 0.0
Prop In Lane 0.08 0.06 0.01 0.07 0.41 0.41 0.43 0.53
Lane Grp Cap(c), veh/h 794 0 736 773 0 735 157 0 0 152 0 0
V/C Ratio(X) 0.92 0.00 0.95 0.46 0.00 0.44 0.19 0.00 0.00 0.34 0.00 0.00
Avail Cap(c_a), veh/h 794 0 736 773 0 735 731 0 0 715 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.82 0.00 0.82 0.95 0.00 0.95 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh28.2 0.0 28.3 2.6 0.0 2.3 48.5 0.0 0.0 49.3 0.0 0.0
Incr Delay (d2), s/veh 13.5 0.0 18.5 1.9 0.0 1.8 0.6 0.0 0.0 1.3 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln24.3 0.0 23.9 1.8 0.0 1.5 0.9 0.0 0.0 1.5 0.0 0.0
LnGrp Delay(d),s/veh 41.6 0.0 46.8 4.5 0.0 4.2 49.1 0.0 0.0 50.6 0.0 0.0
LnGrp LOS D D A A D D
Approach Vol, veh/h 1430 686 29 51
Approach Delay, s/veh 44.1 4.3 49.1 50.6
Approach LOS D A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 55.0 11.8 55.0 11.8
Change Period (Y+Rc), s 6.0 5.0 6.0 5.0
Max Green Setting (Gmax), s 49.0 50.0 49.0 50.0
Max Q Clear Time (g_c+I1), s 49.6 5.5 51.7 3.9
Green Ext Time (p_c), s 0.0 0.3 0.0 0.3

Intersection Summary
HCM 2010 Ctrl Delay 31.9
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 1236 144 104 629 78 92 19 77 66 14 19
Future Volume (veh/h) 20 1236 144 104 629 78 92 19 77 66 14 19
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 21 1274 148 107 648 80 95 20 79 68 14 20
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 36 1183 137 131 1344 166 118 143 113 86 40 57
Arrive On Green 0.02 0.39 0.38 0.08 0.45 0.44 0.07 0.08 0.08 0.05 0.06 0.06
Sat Flow, veh/h 1681 3027 350 1681 3004 370 1681 1765 1476 1681 642 917
Grp Volume(v), veh/h 21 703 719 107 361 367 95 20 79 68 0 34
Grp Sat Flow(s),veh/h/ln1681 1676 1701 1681 1676 1697 1681 1765 1476 1681 0 1558
Q Serve(g_s), s 1.4 43.0 43.0 6.9 16.7 16.8 6.1 1.2 5.7 4.4 0.0 2.3
Cycle Q Clear(g_c), s 1.4 43.0 43.0 6.9 16.7 16.8 6.1 1.2 5.7 4.4 0.0 2.3
Prop In Lane 1.00 0.21 1.00 0.22 1.00 1.00 1.00 0.59
Lane Grp Cap(c), veh/h 36 655 665 131 750 760 118 143 113 86 0 97
V/C Ratio(X) 0.58 1.07 1.08 0.81 0.48 0.48 0.81 0.14 0.70 0.79 0.00 0.35
Avail Cap(c_a), veh/h 199 655 665 199 750 760 199 401 329 199 0 354
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.80 0.80 0.80 0.77 0.77 0.77 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh53.3 33.5 33.6 49.9 21.4 21.5 50.4 47.0 49.6 51.6 0.0 49.6
Incr Delay (d2), s/veh 4.3 52.8 55.5 6.5 1.7 1.7 4.8 0.2 2.9 6.0 0.0 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.7 29.5 30.4 3.4 8.1 8.2 3.0 0.6 2.4 2.2 0.0 1.0
LnGrp Delay(d),s/veh 57.6 86.3 89.1 56.4 23.1 23.2 55.2 47.1 52.5 57.6 0.0 50.4
LnGrp LOS E F F E C C E D D E D
Approach Vol, veh/h 1443 835 194 102
Approach Delay, s/veh 87.3 27.4 53.2 55.2
Approach LOS F C D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.6 47.0 9.6 12.9 6.4 53.2 11.7 10.8
Change Period (Y+Rc), s 4.0 5.0 4.0 4.5 4.0 5.0 4.0 4.5
Max Green Setting (Gmax), s13.0 42.0 13.0 24.5 13.0 42.0 13.0 24.5
Max Q Clear Time (g_c+I1), s8.9 45.0 6.4 7.7 3.4 18.8 8.1 4.3
Green Ext Time (p_c), s 0.0 0.0 0.0 0.2 0.0 16.1 0.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 64.0
HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary Cumulative + Project
30: Railroad Ave & Leland Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 607 634 176 24 238 108 69 302 21 189 612 586
Future Volume (veh/h) 607 634 176 24 238 108 69 302 21 189 612 586
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1731 1731 1800 1731 1731 1731 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 632 660 183 25 248 112 72 315 22 197 638 610
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 241 751 208 65 623 274 102 1340 587 216 1566 686
Arrive On Green 0.15 0.30 0.29 0.04 0.19 0.19 0.06 0.41 0.41 0.13 0.48 0.48
Sat Flow, veh/h 1648 2539 703 1648 3288 1448 1648 3288 1441 1648 3288 1441
Grp Volume(v), veh/h 632 427 416 25 248 112 72 315 22 197 638 610
Grp Sat Flow(s),veh/h/ln1648 1644 1598 1648 1644 1448 1648 1644 1441 1648 1644 1441
Q Serve(g_s), s 19.0 32.1 32.2 1.9 8.6 8.8 5.6 8.2 1.2 15.3 16.4 50.0
Cycle Q Clear(g_c), s 19.0 32.1 32.2 1.9 8.6 8.8 5.6 8.2 1.2 15.3 16.4 50.0
Prop In Lane 1.00 0.44 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 241 487 473 65 623 274 102 1340 587 216 1566 686
V/C Ratio(X) 2.62 0.88 0.88 0.38 0.40 0.41 0.70 0.24 0.04 0.91 0.41 0.89
Avail Cap(c_a), veh/h 241 539 524 139 883 389 178 1340 587 216 1566 686
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.67 0.67 0.67 0.34 0.34 0.34 0.92 0.92 0.92 0.66 0.66 0.66
Uniform Delay (d), s/veh55.5 43.5 43.8 60.9 46.2 46.3 59.8 25.2 23.2 55.8 22.1 30.9
Incr Delay (d2), s/veh 738.5 10.1 10.5 1.2 0.1 0.3 7.8 0.1 0.0 28.9 0.5 11.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln58.1 16.0 15.6 0.9 3.9 3.6 2.8 3.7 0.5 8.7 7.6 22.0
LnGrp Delay(d),s/veh 794.0 53.6 54.2 62.1 46.3 46.6 67.6 25.3 23.2 84.6 22.7 42.2
LnGrp LOS F D D E D D E C C F C D
Approach Vol, veh/h 1475 385 409 1445
Approach Delay, s/veh 371.0 47.4 32.7 39.4
Approach LOS F D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.1 65.9 9.2 42.9 21.0 57.0 23.0 29.0
Change Period (Y+Rc), s 5.0 5.0 5.0 5.4 5.0 5.0 5.0 * 5.4
Max Green Setting (Gmax), s13.0 45.0 10.0 41.6 16.0 42.0 18.0 * 34
Max Q Clear Time (g_c+I1), s7.6 52.0 3.9 34.2 17.3 10.2 21.0 10.8
Green Ext Time (p_c), s 0.1 0.0 0.0 3.3 0.0 9.6 0.0 5.6

Intersection Summary
HCM 2010 Ctrl Delay 171.2
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM Signalized Intersection Capacity Analysis Cumulative + Project
31: Railroad Ave & SR-4 EB Off-Ramp/SR-4 EB On-Ramp Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 28

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 465 1 499 0 0 0 0 707 389 379 968 0
Future Volume (vph) 465 1 499 0 0 0 0 707 389 379 968 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.4 4.4 4.4 5.0 4.4
Lane Util. Factor 0.95 0.91 0.95 0.91 1.00 0.95
Frpb, ped/bikes 1.00 0.99 0.99 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 0.85 0.95 1.00 1.00
Flt Protected 0.95 0.97 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1530 1485 4678 1736 3471
Flt Permitted 0.95 0.97 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1530 1485 4678 1736 3471
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 489 1 525 0 0 0 0 744 409 399 1019 0
RTOR Reduction (vph) 0 32 36 0 0 0 0 61 0 0 0 0
Lane Group Flow (vph) 308 297 342 0 0 0 0 1092 0 399 1019 0
Confl. Peds. (#/hr) 1 1 30 1 1 30
Confl. Bikes (#/hr) 4 2
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Perm NA Prot NA
Protected Phases 4 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 34.4 34.4 34.4 59.6 13.0 76.6
Effective Green, g (s) 34.5 34.5 34.5 59.7 12.0 76.7
Actuated g/C Ratio 0.29 0.29 0.29 0.50 0.10 0.64
Clearance Time (s) 4.5 4.5 4.5 4.5 4.0 4.5
Vehicle Extension (s) 2.0 2.0 2.0 4.0 2.0 4.0
Lane Grp Cap (vph) 483 439 426 2327 173 2218
v/s Ratio Prot 0.18 0.19 0.23 c0.23 c0.29
v/s Ratio Perm c0.23
v/c Ratio 0.64 0.68 0.80 0.47 2.31 0.46
Uniform Delay, d1 37.3 37.8 39.6 19.8 54.0 11.1
Progression Factor 1.00 1.00 1.00 1.00 1.38 0.18
Incremental Delay, d2 2.0 3.2 10.0 0.7 600.4 0.5
Delay (s) 39.3 41.0 49.6 20.4 674.7 2.4
Level of Service D D D C F A
Approach Delay (s) 43.7 0.0 20.4 191.6
Approach LOS D A C F

Intersection Summary
HCM 2000 Control Delay 94.7 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.8
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative + Project
32: Railroad Ave & SR-4 WB On-Ramp/California Ave Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 29

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 233 227 384 294 774 104 115 1114 445
Future Volume (vph) 0 0 0 233 227 384 294 774 104 115 1114 445
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.9 4.0 4.4 4.5 4.4 4.0
Lane Util. Factor 0.95 0.97 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3190 3367 3400 1736 3471 1527
Flt Permitted 0.99 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3190 3367 3400 1736 3471 1527
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 0 0 248 241 409 313 823 111 122 1185 473
RTOR Reduction (vph) 0 0 0 0 127 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 771 0 313 926 0 122 1185 473
Confl. Peds. (#/hr) 13 1 1 13
Confl. Bikes (#/hr) 2 3
Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%
Turn Type Split NA Prot NA Prot NA Free
Protected Phases 8 8 5 2 1 6
Permitted Phases Free
Actuated Green, G (s) 29.0 15.1 65.7 12.8 63.4 120.0
Effective Green, g (s) 29.1 15.1 65.8 12.3 63.5 120.0
Actuated g/C Ratio 0.24 0.13 0.55 0.10 0.53 1.00
Clearance Time (s) 4.0 4.0 4.5 4.0 4.5
Vehicle Extension (s) 2.5 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 773 423 1864 177 1836 1527
v/s Ratio Prot c0.24 c0.09 0.27 0.07 c0.34
v/s Ratio Perm 0.31
v/c Ratio 1.00 0.74 0.50 0.69 0.65 0.31
Uniform Delay, d1 45.4 50.6 16.8 52.0 20.2 0.0
Progression Factor 1.00 1.04 1.10 1.00 1.00 1.00
Incremental Delay, d2 31.6 5.3 0.9 8.6 1.8 0.5
Delay (s) 77.1 57.8 19.4 60.6 22.0 0.5
Level of Service E E B E C A
Approach Delay (s) 0.0 77.1 29.0 18.9
Approach LOS A E C B

Intersection Summary
HCM 2000 Control Delay 35.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.8
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
33: Farm Bureau Rd/Olivera Rd & Willow Pass Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 68 1426 96 150 536 498 60 310 143 400 658 45
Future Volume (veh/h) 68 1426 96 150 536 498 60 310 143 400 658 45
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 70 1470 99 155 553 513 62 320 147 412 678 0
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 87 1423 95 146 1615 710 78 358 158 403 1007 451
Arrive On Green 0.05 0.45 0.45 0.09 0.48 0.48 0.05 0.11 0.11 0.24 0.30 0.00
Sat Flow, veh/h 1681 3186 214 1681 3353 1475 1681 3353 1483 1681 3353 1500
Grp Volume(v), veh/h 70 770 799 155 553 513 62 320 147 412 678 0
Grp Sat Flow(s),veh/h/ln1681 1676 1723 1681 1676 1475 1681 1676 1483 1681 1676 1500
Q Serve(g_s), s 6.2 67.0 67.0 13.0 15.4 41.5 5.5 14.1 14.7 36.0 26.6 0.0
Cycle Q Clear(g_c), s 6.2 67.0 67.0 13.0 15.4 41.5 5.5 14.1 14.7 36.0 26.6 0.0
Prop In Lane 1.00 0.12 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 87 749 770 146 1615 710 78 358 158 403 1007 451
V/C Ratio(X) 0.80 1.03 1.04 1.06 0.34 0.72 0.80 0.89 0.93 1.02 0.67 0.00
Avail Cap(c_a), veh/h 146 749 770 146 1615 710 134 358 158 403 1007 451
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh70.4 41.5 41.5 68.5 24.1 30.9 70.8 66.2 66.4 57.0 46.0 0.0
Incr Delay (d2), s/veh 6.4 40.4 42.7 92.7 0.1 3.6 6.8 23.2 50.3 50.4 1.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.0 39.4 41.0 9.8 7.1 17.5 2.7 7.7 8.3 22.3 12.5 0.0
LnGrp Delay(d),s/veh 76.8 81.9 84.2 161.2 24.3 34.5 77.7 89.3 116.8 107.4 47.5 0.0
LnGrp LOS E F F F C C E F F F D
Approach Vol, veh/h 1639 1221 529 1090
Approach Delay, s/veh 82.8 46.0 95.6 70.1
Approach LOS F D F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.0 72.0 10.9 50.1 11.8 77.2 40.0 21.0
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s13.0 67.0 12.0 40.0 13.0 67.0 36.0 16.0
Max Q Clear Time (g_c+I1), s15.0 69.0 7.5 28.6 8.2 43.5 38.0 16.7
Green Ext Time (p_c), s 0.0 0.0 0.0 3.9 0.0 18.2 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 71.2
HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary Cumulative + Project
34: Farm Bureau Rd & Concord Blvd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 114 1019 135 88 501 159 33 180 69 284 569 40
Future Volume (veh/h) 114 1019 135 88 501 159 33 180 69 284 569 40
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 131 1171 155 101 576 183 38 207 79 326 654 0
Adj No. of Lanes 1 2 0 1 2 0 1 2 1 2 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 149 1365 180 126 1116 354 69 519 232 362 755 338
Arrive On Green 0.09 0.46 0.46 0.07 0.45 0.45 0.04 0.15 0.15 0.11 0.23 0.00
Sat Flow, veh/h 1681 2973 392 1681 2506 794 1681 3353 1500 3261 3353 1500
Grp Volume(v), veh/h 131 659 667 101 385 374 38 207 79 326 654 0
Grp Sat Flow(s),veh/h/ln1681 1676 1689 1681 1676 1624 1681 1676 1500 1630 1676 1500
Q Serve(g_s), s 6.9 31.5 31.8 5.3 14.9 15.0 2.0 5.0 4.2 8.9 16.9 0.0
Cycle Q Clear(g_c), s 6.9 31.5 31.8 5.3 14.9 15.0 2.0 5.0 4.2 8.9 16.9 0.0
Prop In Lane 1.00 0.23 1.00 0.49 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 149 770 775 126 746 723 69 519 232 362 755 338
V/C Ratio(X) 0.88 0.86 0.86 0.80 0.52 0.52 0.55 0.40 0.34 0.90 0.87 0.00
Avail Cap(c_a), veh/h 149 770 775 149 746 723 187 820 367 362 820 367
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh40.5 21.7 21.8 41.0 18.0 18.0 42.4 34.3 33.9 39.5 33.6 0.0
Incr Delay (d2), s/veh 39.0 11.7 12.0 19.2 0.8 0.9 2.6 0.2 0.3 23.8 8.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.8 17.0 17.2 3.1 7.0 6.8 1.0 2.3 1.8 5.2 8.7 0.0
LnGrp Delay(d),s/veh 79.5 33.4 33.8 60.2 18.8 18.9 44.9 34.4 34.2 63.3 42.1 0.0
LnGrp LOS E C C E B B D C C E D
Approach Vol, veh/h 1457 860 324 980
Approach Delay, s/veh 37.7 23.7 35.6 49.2
Approach LOS D C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.7 46.3 7.7 25.3 12.0 45.1 14.0 18.9
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s8.0 32.0 10.0 22.0 8.0 32.0 10.0 22.0
Max Q Clear Time (g_c+I1), s7.3 33.8 4.0 18.9 8.9 17.0 10.9 7.0
Green Ext Time (p_c), s 0.0 0.0 0.0 1.4 0.0 12.8 0.0 3.7

Intersection Summary
HCM 2010 Ctrl Delay 37.3
HCM 2010 LOS D



HCM Signalized Intersection Capacity Analysis Cumulative + Project
35: Bailey Rd & Concord Blvd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 792 867 71 27 405 111 79 414 42 91 227 403
Future Volume (vph) 792 867 71 27 405 111 79 414 42 91 227 403
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97 0.99 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99 1.00
Satd. Flow (prot) 1676 3309 1676 3245 1733 1740 1474
Flt Permitted 0.95 1.00 0.95 1.00 0.99 0.99 1.00
Satd. Flow (perm) 1676 3309 1676 3245 1733 1740 1474
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 834 913 75 28 426 117 83 436 44 96 239 424
RTOR Reduction (vph) 0 4 0 0 17 0 0 2 0 0 0 357
Lane Group Flow (vph) 834 984 0 28 526 0 0 561 0 0 335 67
Confl. Peds. (#/hr) 1 1 3 3
Confl. Bikes (#/hr) 1
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 3
Actuated Green, G (s) 50.0 70.2 4.8 25.0 33.0 24.0 24.0
Effective Green, g (s) 50.0 70.2 4.8 25.0 33.0 24.0 24.0
Actuated g/C Ratio 0.33 0.46 0.03 0.16 0.22 0.16 0.16
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 551 1528 52 533 376 274 232
v/s Ratio Prot c0.50 0.30 0.02 c0.16 c0.32 c0.19
v/s Ratio Perm 0.05
v/c Ratio 1.51 0.64 0.54 0.99 1.49 1.22 0.29
Uniform Delay, d1 51.0 31.3 72.5 63.3 59.5 64.0 56.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 240.4 1.1 5.3 35.5 234.7 128.3 0.3
Delay (s) 291.4 32.4 77.8 98.8 294.2 192.3 56.7
Level of Service F C E F F F E
Approach Delay (s) 150.9 97.8 294.2 116.6
Approach LOS F F F F

Intersection Summary
HCM 2000 Control Delay 157.5 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.35
Actuated Cycle Length (s) 152.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 127.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 TWSC Cumulative + Project
36: Bailey Rd & Myrtle Dr Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Intersection
Int Delay, s/veh 379.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 48 557 1250 74 31 638
Future Vol, veh/h 48 557 1250 74 31 638
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 52 599 1344 80 33 686

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2137 1384 0 0 1424 0
          Stage 1 1384 - - - - -
          Stage 2 753 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 54 ~ 176 - - 478 -
          Stage 1 232 - - - - -
          Stage 2 465 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 48 ~ 176 - - 478 -
Mov Cap-2 Maneuver ~ 48 - - - - -
          Stage 1 232 - - - - -
          Stage 2 413 - - - - -

Approach WB NB SB
HCM Control Delay, s $ 1630.1 0 0.6
HCM LOS F

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 145 478 -
HCM Lane V/C Ratio - - 4.486 0.07 -
HCM Control Delay (s) - -$ 1630.1 13.1 0
HCM Lane LOS - - F B A
HCM 95th %tile Q(veh) - - 66.8 0.2 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 2010 Signalized Intersection Summary Cumulative + Project
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1751 205 123 964 224 153
Future Volume (veh/h) 1751 205 123 964 224 153
Number 2 12 1 6 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 1843 216 129 1015 236 161
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1956 868 242 2570 261 233
Arrive On Green 0.58 0.58 0.14 0.77 0.16 0.16
Sat Flow, veh/h 3441 1487 1681 3441 1681 1500
Grp Volume(v), veh/h 1843 216 129 1015 236 161
Grp Sat Flow(s),veh/h/ln 1676 1487 1681 1676 1681 1500
Q Serve(g_s), s 71.2 9.9 10.0 14.2 19.3 14.2
Cycle Q Clear(g_c), s 71.2 9.9 10.0 14.2 19.3 14.2
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1956 868 242 2570 261 233
V/C Ratio(X) 0.94 0.25 0.53 0.39 0.91 0.69
Avail Cap(c_a), veh/h 1976 876 242 2570 330 295
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 27.0 14.2 55.6 5.5 58.1 56.0
Incr Delay (d2), s/veh 10.6 0.7 1.2 0.1 21.1 2.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 35.7 4.2 4.7 6.5 10.5 6.1
LnGrp Delay(d),s/veh 37.6 14.9 56.8 5.6 79.2 58.8
LnGrp LOS D B E A E E
Approach Vol, veh/h 2059 1144 397
Approach Delay, s/veh 35.2 11.4 70.9
Approach LOS D B E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 25.6 87.2 27.2 112.8
Change Period (Y+Rc), s 5.5 * 5.5 5.5 5.5
Max Green Setting (Gmax), s 15.0 * 83 27.5 101.5
Max Q Clear Time (g_c+I1), s 12.0 73.2 21.3 16.2
Green Ext Time (p_c), s 2.1 8.5 0.4 13.7

Intersection Summary
HCM 2010 Ctrl Delay 31.6
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM Signalized Intersection Capacity Analysis Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 128 1775 6 9 973 164 13 3 8 617 1 92
Future Volume (vph) 128 1775 6 9 973 164 13 3 8 617 1 92
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.5
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 0.95 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00
Satd. Flow (prot) 1676 4815 1676 4701 1641 1681 1473
Flt Permitted 0.95 1.00 0.95 1.00 0.97 0.95 1.00
Satd. Flow (perm) 1676 4815 1676 4701 1641 1681 1473
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 131 1811 6 9 993 167 13 3 8 630 1 94
RTOR Reduction (vph) 0 0 0 0 12 0 0 8 0 0 0 75
Lane Group Flow (vph) 131 1817 0 9 1148 0 0 16 0 0 631 19
Confl. Peds. (#/hr) 3 3 4 4
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 4
Actuated Green, G (s) 15.3 85.8 1.4 71.9 4.3 28.5 28.5
Effective Green, g (s) 15.3 85.8 1.4 71.9 4.3 28.5 28.5
Actuated g/C Ratio 0.11 0.61 0.01 0.51 0.03 0.20 0.20
Clearance Time (s) 4.0 5.5 4.0 5.5 5.0 5.5 5.5
Vehicle Extension (s) 2.0 3.0 2.0 3.0 2.0 2.0 2.0
Lane Grp Cap (vph) 183 2950 16 2414 50 342 299
v/s Ratio Prot c0.08 c0.38 0.01 0.24 c0.01 c0.38
v/s Ratio Perm 0.01
v/c Ratio 0.72 0.62 0.56 0.48 0.32 1.85 0.06
Uniform Delay, d1 60.2 16.9 69.0 21.9 66.4 55.8 45.0
Progression Factor 1.40 0.38 1.01 0.87 1.00 1.00 1.00
Incremental Delay, d2 5.7 0.5 16.8 0.1 1.4 391.4 0.0
Delay (s) 90.2 6.9 86.7 19.2 67.8 447.2 45.0
Level of Service F A F B E F D
Approach Delay (s) 12.5 19.8 67.8 395.0
Approach LOS B B E F

Intersection Summary
HCM 2000 Control Delay 86.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 96.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 171 1680 224 375 862 83 353 559 561 177 364 97
Future Volume (vph) 171 1680 224 375 862 83 353 559 561 177 364 97
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.97 0.91 0.91 0.91 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 4719 3252 4741 1526 3197 1489 1676 3232
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 4719 3252 4741 1526 3197 1489 1676 3232
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 182 1787 238 399 917 88 376 595 597 188 387 103
RTOR Reduction (vph) 0 12 0 0 8 0 0 0 91 0 18 0
Lane Group Flow (vph) 182 2013 0 399 997 0 316 655 506 188 472 0
Confl. Peds. (#/hr) 9 7 7 9 7 1 1 7
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Split NA pm+ov Split NA
Protected Phases 5 2 1 6 3 3 1 4 4
Permitted Phases 3
Actuated Green, G (s) 18.2 42.1 22.9 46.8 30.0 30.0 52.9 25.0 25.0
Effective Green, g (s) 18.2 42.1 22.9 46.8 30.0 30.0 52.9 25.0 25.0
Actuated g/C Ratio 0.13 0.30 0.16 0.33 0.21 0.21 0.38 0.18 0.18
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 217 1419 531 1584 327 685 562 299 577
v/s Ratio Prot 0.11 c0.43 0.12 c0.21 c0.21 0.20 c0.15 0.11 c0.15
v/s Ratio Perm 0.19
v/c Ratio 0.84 1.42 0.75 0.63 0.97 0.96 0.90 0.63 0.82
Uniform Delay, d1 59.5 49.0 55.8 39.3 54.5 54.4 41.1 53.2 55.3
Progression Factor 1.04 1.01 1.28 1.32 1.03 1.03 1.41 1.00 1.00
Incremental Delay, d2 10.7 190.1 3.9 0.7 8.5 3.9 2.0 3.0 8.4
Delay (s) 72.7 239.8 75.4 52.4 64.6 60.1 60.0 56.2 63.7
Level of Service E F E D E E E E E
Approach Delay (s) 226.0 58.9 61.0 61.6
Approach LOS F E E E

Intersection Summary
HCM 2000 Control Delay 122.7 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 104.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative + Project
40: Private Driveway/Bailey Rd & Clayton Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 36

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 421 2072 4 67 1092 121 35 17 24 223 7 212
Future Volume (vph) 421 2072 4 67 1092 121 35 17 24 223 7 212
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.0 5.0 5.0 5.5 5.5 5.5
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.91 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1676 4816 1676 4718 1676 1596 1593 1601 1436
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1676 4816 1676 4718 1676 1596 1593 1601 1436
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 439 2158 4 70 1138 126 36 18 25 232 7 221
RTOR Reduction (vph) 0 0 0 0 8 0 0 24 0 0 0 188
Lane Group Flow (vph) 439 2162 0 70 1256 0 36 19 0 118 121 33
Confl. Peds. (#/hr) 17 11 11 17 21 21
Confl. Bikes (#/hr) 3 1 1
Turn Type Prot NA Prot NA Split NA Split NA Perm
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 4
Actuated Green, G (s) 40.3 82.7 8.5 51.4 7.8 7.8 21.0 21.0 21.0
Effective Green, g (s) 40.3 82.7 8.5 51.4 7.8 7.8 21.0 21.0 21.0
Actuated g/C Ratio 0.29 0.59 0.06 0.37 0.06 0.06 0.15 0.15 0.15
Clearance Time (s) 4.0 5.5 4.0 5.0 5.0 5.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 482 2844 101 1732 93 88 238 240 215
v/s Ratio Prot c0.26 c0.45 0.04 0.27 c0.02 0.01 0.07 c0.08
v/s Ratio Perm 0.02
v/c Ratio 0.91 0.76 0.69 0.73 0.39 0.22 0.50 0.50 0.15
Uniform Delay, d1 48.1 21.3 64.5 38.2 63.8 63.2 54.6 54.7 51.8
Progression Factor 0.68 1.15 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 0.2 15.3 1.6 1.0 0.5 0.6 0.6 0.1
Delay (s) 35.3 24.7 79.8 39.9 64.8 63.7 55.2 55.3 51.9
Level of Service D C E D E E E E D
Approach Delay (s) 26.5 41.9 64.2 53.7
Approach LOS C D E D

Intersection Summary
HCM 2000 Control Delay 34.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 333 693 145 246 295 99 269 1627 820 104 658 170
Future Volume (veh/h) 333 693 145 246 295 99 269 1627 820 104 658 170
Number 3 8 18 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 370 770 161 273 328 110 299 1808 911 116 731 189
Adj No. of Lanes 2 2 1 2 2 0 1 2 1 1 2 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 326 811 356 316 590 194 168 1497 656 138 1438 639
Arrive On Green 0.10 0.24 0.24 0.10 0.24 0.24 0.10 0.45 0.45 0.08 0.43 0.43
Sat Flow, veh/h 3261 3353 1472 3261 2468 812 1681 3353 1469 1681 3353 1491
Grp Volume(v), veh/h 370 770 161 273 221 217 299 1808 911 116 731 189
Grp Sat Flow(s),veh/h/ln1630 1676 1472 1630 1676 1604 1681 1676 1469 1681 1676 1491
Q Serve(g_s), s 14.0 31.6 13.0 11.6 16.2 16.7 14.0 62.5 62.5 9.5 22.3 11.6
Cycle Q Clear(g_c), s 14.0 31.6 13.0 11.6 16.2 16.7 14.0 62.5 62.5 9.5 22.3 11.6
Prop In Lane 1.00 1.00 1.00 0.51 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 326 811 356 316 401 383 168 1497 656 138 1438 639
V/C Ratio(X) 1.13 0.95 0.45 0.86 0.55 0.57 1.78 1.21 1.39 0.84 0.51 0.30
Avail Cap(c_a), veh/h 326 814 357 326 407 390 168 1497 656 408 1438 639
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh63.0 52.2 45.2 62.3 46.7 46.9 63.0 38.7 38.7 63.3 29.2 26.1
Incr Delay (d2), s/veh 91.5 19.9 0.3 19.2 0.9 1.1 373.5 99.9 184.4 5.1 0.4 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln10.4 16.9 5.3 6.0 7.6 7.5 23.9 49.7 58.8 4.6 10.4 4.8
LnGrp Delay(d),s/veh 154.5 72.1 45.5 81.5 47.6 48.0 436.5 138.7 223.1 68.4 29.6 26.5
LnGrp LOS F E D F D D F F F E C C
Approach Vol, veh/h 1301 711 3018 1036
Approach Delay, s/veh 92.3 60.7 193.7 33.4
Approach LOS F E F C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s15.5 68.0 18.0 38.5 18.0 65.5 17.6 38.9
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s34.0 39.5 14.0 34.0 14.0 59.5 14.0 34.0
Max Q Clear Time (g_c+I1), s11.5 64.5 16.0 18.7 16.0 24.3 13.6 33.6
Green Ext Time (p_c), s 0.1 0.0 0.0 5.1 0.0 17.5 0.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 129.0
HCM 2010 LOS F
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1606 232 94 962 108 83
Future Volume (veh/h) 1606 232 94 962 108 83
Number 2 12 1 6 3 18
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 1746 252 102 1046 117 90
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2499 1118 189 2499 161 144
Arrive On Green 0.75 0.75 0.75 0.75 0.10 0.10
Sat Flow, veh/h 3441 1500 215 3441 1681 1500
Grp Volume(v), veh/h 1746 252 102 1046 117 90
Grp Sat Flow(s),veh/h/ln1676 1500 215 1676 1681 1500
Q Serve(g_s), s 22.6 4.2 38.4 9.4 5.5 4.7
Cycle Q Clear(g_c), s 22.6 4.2 61.0 9.4 5.5 4.7
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2499 1118 189 2499 161 144
V/C Ratio(X) 0.70 0.23 0.54 0.42 0.73 0.63
Avail Cap(c_a), veh/h 2499 1118 189 2499 329 293
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 5.5 3.2 22.0 3.9 36.0 35.6
Incr Delay (d2), s/veh 0.9 0.1 3.1 0.1 6.1 4.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln10.5 1.7 2.4 4.3 2.8 2.1
LnGrp Delay(d),s/veh 6.4 3.3 25.1 4.0 42.1 40.0
LnGrp LOS A A C A D D
Approach Vol, veh/h 1998 1148 207
Approach Delay, s/veh 6.0 5.8 41.2
Approach LOS A A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 68.0 68.0 13.8
Change Period (Y+Rc), s 7.0 7.0 6.0
Max Green Setting (Gmax), s 61.0 61.0 16.0
Max Q Clear Time (g_c+I1), s 24.6 63.0 7.5
Green Ext Time (p_c), s 32.0 0.0 0.4

Intersection Summary
HCM 2010 Ctrl Delay 8.1
HCM 2010 LOS A
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 253 144 237 1012 629 350
Future Volume (veh/h) 253 144 237 1012 629 350
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 275 157 258 1100 684 380
Adj No. of Lanes 1 1 1 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 321 287 368 1234 1234 1049
Arrive On Green 0.19 0.19 0.70 0.70 0.70 0.70
Sat Flow, veh/h 1681 1500 528 1765 1765 1500
Grp Volume(v), veh/h 275 157 258 1100 684 380
Grp Sat Flow(s),veh/h/ln1681 1500 528 1765 1765 1500
Q Serve(g_s), s 11.5 6.9 34.2 36.3 13.9 7.4
Cycle Q Clear(g_c), s 11.5 6.9 48.1 36.3 13.9 7.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 321 287 368 1234 1234 1049
V/C Ratio(X) 0.86 0.55 0.70 0.89 0.55 0.36
Avail Cap(c_a), veh/h 369 329 368 1235 1235 1050
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh28.5 26.6 17.2 8.8 5.4 4.4
Incr Delay (d2), s/veh 16.1 1.6 5.9 8.5 0.5 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.8 3.0 5.5 20.0 6.8 3.1
LnGrp Delay(d),s/veh 44.6 28.3 23.1 17.2 5.9 4.6
LnGrp LOS D C C B A A
Approach Vol, veh/h 432 1358 1064
Approach Delay, s/veh 38.7 18.3 5.5
Approach LOS D B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 55.0 17.9 55.0
Change Period (Y+Rc), s 4.0 4.0 4.0
Max Green Setting (Gmax), s 51.0 16.0 51.0
Max Q Clear Time (g_c+I1), s 50.1 13.5 15.9
Green Ext Time (p_c), s 0.9 0.4 26.5

Intersection Summary
HCM 2010 Ctrl Delay 16.6
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 395 502 131 412 1280 713 289 1794 236 449 982 414
Future Volume (veh/h) 395 502 131 412 1280 713 289 1794 236 449 982 414
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.96 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 429 546 142 448 1391 775 314 1950 257 488 1067 450
Adj No. of Lanes 2 2 1 2 2 1 1 3 0 1 3 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 419 695 298 419 695 297 335 1337 174 372 1103 465
Arrive On Green 0.13 0.21 0.21 0.13 0.21 0.21 0.20 0.31 0.31 0.22 0.33 0.33
Sat Flow, veh/h 3261 3353 1436 3261 3353 1433 1681 4302 560 1681 3315 1398
Grp Volume(v), veh/h 429 546 142 448 1391 775 314 1449 758 488 1034 483
Grp Sat Flow(s),veh/h/ln1630 1676 1436 1630 1676 1433 1681 1606 1650 1681 1606 1502
Q Serve(g_s), s 18.0 21.6 12.2 18.0 29.0 29.0 25.8 43.5 43.5 31.0 44.3 44.3
Cycle Q Clear(g_c), s 18.0 21.6 12.2 18.0 29.0 29.0 25.8 43.5 43.5 31.0 44.3 44.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.34 1.00 0.93
Lane Grp Cap(c), veh/h 419 695 298 419 695 297 335 998 513 372 1069 500
V/C Ratio(X) 1.02 0.79 0.48 1.07 2.00 2.61 0.94 1.45 1.48 1.31 0.97 0.97
Avail Cap(c_a), veh/h 419 695 298 419 695 297 372 998 513 372 1069 500
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh61.0 52.6 48.8 61.0 55.5 55.5 55.2 48.3 48.3 54.5 46.0 46.0
Incr Delay (d2), s/veh 50.0 5.5 0.4 63.5 456.4 734.3 28.4 209.2 225.2 158.1 20.7 33.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.0 10.5 4.9 11.8 57.4 72.0 14.6 48.3 51.9 30.7 22.7 23.0
LnGrp Delay(d),s/veh 111.0 58.0 49.3 124.5 511.9 789.8 83.6 257.4 273.5 212.6 66.7 78.9
LnGrp LOS F E D F F F F F F F E E
Approach Vol, veh/h 1117 2614 2521 2005
Approach Delay, s/veh 77.3 527.9 240.6 105.1
Approach LOS E F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s31.9 52.1 22.0 34.0 35.0 49.0 22.0 34.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s31.0 43.5 18.0 29.0 31.0 43.5 18.0 29.0
Max Q Clear Time (g_c+I1), s27.8 46.3 20.0 23.6 33.0 45.5 20.0 31.0
Green Ext Time (p_c), s 0.2 0.0 0.0 4.4 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 276.6
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative + Project
45: Diamond Blvd & Willow Pass Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 457 1681 140 85 1243 374 257 103 136 436 59 532
Future Volume (veh/h) 457 1681 140 85 1243 374 257 103 136 436 59 532
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 476 1751 0 89 1295 0 268 107 0 454 61 554
Adj No. of Lanes 2 3 1 2 3 1 2 2 1 2 1 2
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 530 2455 764 226 2005 624 319 464 207 503 344 935
Arrive On Green 0.16 0.51 0.00 0.07 0.42 0.00 0.10 0.14 0.00 0.15 0.19 0.19
Sat Flow, veh/h 3261 4818 1500 3261 4818 1500 3261 3353 1500 3261 1765 2595
Grp Volume(v), veh/h 476 1751 0 89 1295 0 268 107 0 454 61 554
Grp Sat Flow(s),veh/h/ln1630 1606 1500 1630 1606 1500 1630 1676 1500 1630 1765 1298
Q Serve(g_s), s 20.0 39.2 0.0 3.7 30.1 0.0 11.3 4.0 0.0 19.2 4.0 24.4
Cycle Q Clear(g_c), s 20.0 39.2 0.0 3.7 30.1 0.0 11.3 4.0 0.0 19.2 4.0 24.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 530 2455 764 226 2005 624 319 464 207 503 344 935
V/C Ratio(X) 0.90 0.71 0.00 0.39 0.65 0.00 0.84 0.23 0.00 0.90 0.18 0.59
Avail Cap(c_a), veh/h 745 2455 764 303 2005 624 606 730 327 606 378 985
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.49 0.49 0.00 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh57.5 26.5 0.0 62.4 32.6 0.0 62.1 53.7 0.0 58.1 47.0 36.7
Incr Delay (d2), s/veh 8.4 1.8 0.0 0.2 0.3 0.0 2.3 0.1 0.0 13.6 0.1 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln9.7 17.8 0.0 1.7 13.4 0.0 5.2 1.8 0.0 9.6 2.0 8.8
LnGrp Delay(d),s/veh 65.9 28.3 0.0 62.6 32.9 0.0 64.4 53.8 0.0 71.7 47.1 37.3
LnGrp LOS E C E C E D E D D
Approach Vol, veh/h 2227 1384 375 1069
Approach Delay, s/veh 36.3 34.8 61.3 52.5
Approach LOS D C E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.7 76.3 17.7 32.3 26.8 63.3 25.6 24.4
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 * 5
Max Green Setting (Gmax), s13.0 53.0 26.0 30.0 32.0 34.0 26.0 * 31
Max Q Clear Time (g_c+I1), s5.7 41.2 13.3 26.4 22.0 32.1 21.2 6.0
Green Ext Time (p_c), s 0.1 9.9 0.4 0.9 0.7 1.8 0.5 2.0

Intersection Summary
HCM 2010 Ctrl Delay 41.2
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 297 1845 705 0 783 257 478 658 320 131 468 162
Future Volume (veh/h) 297 1845 705 0 783 257 478 658 320 131 468 162
Number 1 6 16 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 0 1765 1800 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 323 2005 0 0 851 0 520 715 348 142 509 176
Adj No. of Lanes 2 3 1 0 3 0 2 2 0 1 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 2 2 2 2
Cap, veh/h 367 2148 669 0 1425 0 575 729 354 168 862 379
Arrive On Green 0.11 0.45 0.00 0.00 0.30 0.00 0.18 0.33 0.33 0.10 0.26 0.26
Sat Flow, veh/h 3261 4818 1500 0 5135 0 3261 2187 1063 1681 3353 1476
Grp Volume(v), veh/h 323 2005 0 0 851 0 520 548 515 142 509 176
Grp Sat Flow(s),veh/h/ln1630 1606 1500 0 1606 0 1630 1676 1574 1681 1676 1476
Q Serve(g_s), s 11.7 47.4 0.0 0.0 18.1 0.0 18.8 38.9 38.9 10.0 16.0 12.1
Cycle Q Clear(g_c), s 11.7 47.4 0.0 0.0 18.1 0.0 18.8 38.9 38.9 10.0 16.0 12.1
Prop In Lane 1.00 1.00 0.00 0.00 1.00 0.68 1.00 1.00
Lane Grp Cap(c), veh/h 367 2148 669 0 1425 0 575 559 525 168 862 379
V/C Ratio(X) 0.88 0.93 0.00 0.00 0.60 0.00 0.90 0.98 0.98 0.85 0.59 0.46
Avail Cap(c_a), veh/h 367 2148 669 0 1425 0 611 559 525 217 922 406
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.64 0.64 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh52.5 31.6 0.0 0.0 36.1 0.0 48.4 39.6 39.6 53.1 39.0 37.6
Incr Delay (d2), s/veh 14.8 5.7 0.0 0.0 1.9 0.0 16.5 33.1 34.5 21.8 1.1 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.0 22.1 0.0 0.0 8.3 0.0 9.8 23.1 21.9 5.6 7.5 5.1
LnGrp Delay(d),s/veh 67.3 37.3 0.0 0.0 38.0 0.0 64.9 72.7 74.2 74.9 40.2 38.9
LnGrp LOS E D D E E E E D D
Approach Vol, veh/h 2328 851 1583 827
Approach Delay, s/veh 41.5 38.0 70.6 45.9
Approach LOS D D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s18.0 40.5 25.7 35.8 58.5 16.5 45.0
Change Period (Y+Rc), s 4.5 5.0 4.5 5.0 5.0 4.5 5.0
Max Green Setting (Gmax), s13.5 32.0 22.5 33.0 50.0 15.5 40.0
Max Q Clear Time (g_c+I1), s13.7 20.1 20.8 18.0 49.4 12.0 40.9
Green Ext Time (p_c), s 0.0 11.5 0.4 11.4 0.6 0.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 49.8
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 262 731 176 116 354 353 138 1353 241 234 1143 35
Future Volume (veh/h) 262 731 176 116 354 353 138 1353 241 234 1143 35
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 276 769 185 122 373 372 145 1424 254 246 1203 37
Adj No. of Lanes 1 2 0 1 2 1 1 3 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 140 839 202 140 1057 462 170 1182 210 273 1174 514
Arrive On Green 0.08 0.32 0.32 0.08 0.32 0.32 0.10 0.29 0.29 0.16 0.35 0.35
Sat Flow, veh/h 1681 2660 640 1681 3353 1467 1681 4087 728 1681 3353 1469
Grp Volume(v), veh/h 276 485 469 122 373 372 145 1119 559 246 1203 37
Grp Sat Flow(s),veh/h/ln1681 1676 1624 1681 1676 1467 1681 1606 1603 1681 1676 1469
Q Serve(g_s), s 10.0 33.4 33.4 8.6 10.3 27.9 10.2 34.7 34.7 17.2 42.0 2.0
Cycle Q Clear(g_c), s 10.0 33.4 33.4 8.6 10.3 27.9 10.2 34.7 34.7 17.2 42.0 2.0
Prop In Lane 1.00 0.39 1.00 1.00 1.00 0.45 1.00 1.00
Lane Grp Cap(c), veh/h 140 528 512 140 1057 462 170 929 463 273 1174 514
V/C Ratio(X) 1.97 0.92 0.92 0.87 0.35 0.80 0.85 1.20 1.21 0.90 1.03 0.07
Avail Cap(c_a), veh/h 140 528 512 140 1057 462 252 929 463 392 1174 514
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh55.0 39.6 39.6 54.4 31.7 37.7 53.0 42.7 42.7 49.3 39.0 26.0
Incr Delay (d2), s/veh 461.5 23.2 23.8 37.9 0.2 9.5 11.2 102.3 112.0 14.4 32.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln22.6 18.9 18.4 5.5 4.8 12.5 5.2 28.5 29.7 9.1 24.7 0.8
LnGrp Delay(d),s/veh 516.5 62.8 63.3 92.3 31.8 47.2 64.3 145.0 154.7 63.7 71.8 26.0
LnGrp LOS F E E F C D E F F E F C
Approach Vol, veh/h 1230 867 1823 1486
Approach Delay, s/veh 164.8 46.9 141.5 69.4
Approach LOS F D F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.0 42.8 16.2 47.0 14.0 42.8 23.5 39.7
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s10.0 32.0 18.0 42.0 10.0 32.0 28.0 32.0
Max Q Clear Time (g_c+I1), s10.6 35.4 12.2 44.0 12.0 29.9 19.2 36.7
Green Ext Time (p_c), s 0.0 0.0 0.1 0.0 0.0 1.7 0.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 111.8
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 211 0 0 481 118 396 1257 15 0 0 0
Future Volume (vph) 10 211 0 0 481 118 396 1257 15 0 0 0
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 5.5 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.86 0.86
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 1765 3241 1442 4536
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 1765 3241 1442 4536
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 229 0 0 523 128 430 1366 16 0 0 0
RTOR Reduction (vph) 0 0 0 0 26 0 0 1 0 0 0 0
Lane Group Flow (vph) 11 229 0 0 625 0 387 1424 0 0 0 0
Confl. Peds. (#/hr) 5 1 1 5 23 23
Confl. Bikes (#/hr) 3 1 1
Turn Type Prot NA NA Split NA
Protected Phases 3 8 4 2 2
Permitted Phases
Actuated Green, G (s) 1.3 27.5 22.2 52.0 52.0
Effective Green, g (s) 1.3 27.5 22.2 52.0 52.0
Actuated g/C Ratio 0.01 0.31 0.25 0.58 0.58
Clearance Time (s) 4.0 5.5 5.5 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 24 539 799 833 2620
v/s Ratio Prot 0.01 c0.13 c0.19 0.27 c0.31
v/s Ratio Perm
v/c Ratio 0.46 0.42 0.78 0.46 0.54
Uniform Delay, d1 44.0 24.9 31.6 11.0 11.7
Progression Factor 1.00 1.00 1.64 1.00 1.00
Incremental Delay, d2 5.0 0.2 4.1 1.9 0.8
Delay (s) 49.0 25.1 55.9 12.8 12.5
Level of Service D C E B B
Approach Delay (s) 26.2 55.9 12.6 0.0
Approach LOS C E B A

Intersection Summary
HCM 2000 Control Delay 24.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 52.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 314 231 132 197 169 85 169 2028 411 137 799 185
Future Volume (veh/h) 314 231 132 197 169 85 169 2028 411 137 799 185
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 324 238 136 203 174 88 174 2091 424 141 824 191
Adj No. of Lanes 1 2 0 1 2 1 1 3 0 1 3 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 213 940 518 123 1333 594 196 1006 197 163 898 207
Arrive On Green 0.13 0.45 0.45 0.07 0.40 0.40 0.12 0.25 0.25 0.10 0.23 0.23
Sat Flow, veh/h 1681 2085 1149 1681 3353 1494 1681 4041 792 1681 3912 900
Grp Volume(v), veh/h 324 190 184 203 174 88 174 1647 868 141 675 340
Grp Sat Flow(s),veh/h/ln1681 1676 1557 1681 1676 1494 1681 1606 1621 1681 1606 1600
Q Serve(g_s), s 19.0 10.5 11.1 11.0 4.9 5.7 15.3 37.4 37.4 12.4 30.8 31.1
Cycle Q Clear(g_c), s 19.0 10.5 11.1 11.0 4.9 5.7 15.3 37.4 37.4 12.4 30.8 31.1
Prop In Lane 1.00 0.74 1.00 1.00 1.00 0.49 1.00 0.56
Lane Grp Cap(c), veh/h 213 756 702 123 1333 594 196 800 404 163 737 367
V/C Ratio(X) 1.52 0.25 0.26 1.65 0.13 0.15 0.89 2.06 2.15 0.87 0.92 0.92
Avail Cap(c_a), veh/h 213 756 702 123 1333 594 314 800 404 403 824 411
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.09 0.09 0.09 1.00 1.00 1.00
Uniform Delay (d), s/veh65.5 25.5 25.7 69.5 28.7 28.9 65.3 56.3 56.3 66.8 56.4 56.5
Incr Delay (d2), s/veh 257.4 0.8 0.9 324.5 0.1 0.2 1.2 476.8 518.6 5.3 13.2 23.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln24.0 5.0 4.9 16.2 2.3 2.4 7.2 69.5 74.8 6.0 15.0 16.2
LnGrp Delay(d),s/veh 322.9 26.3 26.6 394.0 28.8 29.1 66.5 533.2 574.9 72.1 69.6 80.4
LnGrp LOS F C C F C C E F F E E F
Approach Vol, veh/h 698 465 2689 1156
Approach Delay, s/veh 164.0 188.3 516.4 73.1
Approach LOS F F F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s15.0 73.6 21.5 39.9 23.0 65.6 18.5 42.9
Change Period (Y+Rc), s 4.0 6.0 4.0 5.5 4.0 6.0 4.0 5.5
Max Green Setting (Gmax), s11.0 53.0 28.0 38.5 19.0 45.0 36.0 30.5
Max Q Clear Time (g_c+I1), s13.0 13.1 17.3 33.1 21.0 7.7 14.4 39.4
Green Ext Time (p_c), s 0.0 5.9 0.2 1.3 0.0 5.9 0.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 334.5
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 505 776 70 421 562 220 192 1733 867 369 462 209
Future Volume (vph) 505 776 70 421 562 220 192 1733 867 369 462 209
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 6.5 6.5 5.0 6.5 5.0 7.0 7.0 5.0 7.0 7.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 0.97 0.91 1.00 0.97 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 4818 1459 3252 4590 3252 4818 1471 3252 4818 1468
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3252 4818 1459 3252 4590 3252 4818 1471 3252 4818 1468
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 537 826 74 448 598 234 204 1844 922 393 491 222
RTOR Reduction (vph) 0 0 57 0 48 0 0 0 341 0 0 144
Lane Group Flow (vph) 537 826 17 448 784 0 204 1844 581 393 491 78
Confl. Peds. (#/hr) 5 10 10 5 6 4 4 6
Confl. Bikes (#/hr) 2 2
Turn Type Prot NA Perm Prot NA Prot NA Perm Prot NA Perm
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 28.3 34.7 34.7 25.5 31.9 13.8 46.0 46.0 20.3 52.5 52.5
Effective Green, g (s) 28.3 34.7 34.7 25.5 31.9 13.8 46.0 46.0 20.3 52.5 52.5
Actuated g/C Ratio 0.19 0.23 0.23 0.17 0.21 0.09 0.31 0.31 0.14 0.35 0.35
Clearance Time (s) 5.0 6.5 6.5 5.0 6.5 5.0 7.0 7.0 5.0 7.0 7.0
Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 2.0 4.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 613 1114 337 552 976 299 1477 451 440 1686 513
v/s Ratio Prot c0.17 c0.17 0.14 c0.17 0.06 0.38 c0.12 0.10
v/s Ratio Perm 0.01 c0.39 0.05
v/c Ratio 0.88 0.74 0.05 0.81 0.80 0.68 1.25 1.29 0.89 0.29 0.15
Uniform Delay, d1 59.1 53.5 44.8 59.9 56.1 66.0 52.0 52.0 63.8 35.3 33.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.51 0.79 1.87
Incremental Delay, d2 12.9 2.9 0.1 8.4 5.1 5.0 117.6 145.5 9.2 0.2 0.3
Delay (s) 72.1 56.4 44.9 68.3 61.2 71.0 169.6 197.5 105.3 28.1 62.7
Level of Service E E D E E E F F F C E
Approach Delay (s) 61.6 63.7 171.5 62.5
Approach LOS E E F E

Intersection Summary
HCM 2000 Control Delay 110.2 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 23.5
Intersection Capacity Utilization 102.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To I-680 & Solano Way
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 843 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
235 pc/h/ln

S 65.0 mph

D = vp / S 3.6 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Railroad Ave & Bailey Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5353 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1988 pc/h/ln

S 60.1 mph

D = vp / S 33.1 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Solano Way & SR-242
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 720 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
202 pc/h/ln

S 65.0 mph

D = vp / S 3.1 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Bailey Rd to San Marco
Blvd

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5970 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2228 pc/h/ln

S 55.3 mph

D = vp / S 40.3 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To SR-242 & Port Chicago
Hwy

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1018 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 6

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
190 pc/h/ln

S 65.0 mph

D = vp / S 2.9 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To San Marco Blvd & Willow
Pass

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 8081 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2262 pc/h/ln

S 54.5 mph

D = vp / S 41.5 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Port Chicago Hwy & Willow
Pass

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2246 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
629 pc/h/ln

S 65.0 mph

D = vp / S 9.7 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Willow Pass Rd & Port
Chicago

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 11593 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
3245 pc/h/ln

S 16.7 mph

D = vp / S 194.0 pc/mi/ln

LOS F

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Willow Pass Rd & San
Marco

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2577 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 5

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
577 pc/h/ln

S 65.0 mph

D = vp / S 8.9 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Port Chicago Hwy & SR-
242

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 7370 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 5

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1650 pc/h/ln

S 64.1 mph

D = vp / S 25.7 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To San Marco Blvd & Bailey
Rd

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2092 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
586 pc/h/ln

S 65.0 mph

D = vp / S 9.0 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To SR-242 & Solano Way
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6635 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1866 pc/h/ln

S 61.9 mph

D = vp / S 30.1 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Bailey Rd & Railroad Ave
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Existing 2013 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1945 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
542 pc/h/ln

S 65.0 mph

D = vp / S 8.3 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Solano Way & I-680
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4275 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1191 pc/h/ln

S 65.0 mph

D = vp / S 18.3 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To I-680 to Clayton Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1422 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
528 pc/h/ln

S 65.0 mph

D = vp / S 8.1 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To SR-4 to Olivera Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6075 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2256 pc/h/ln

S 54.6 mph

D = vp / S 41.3 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Clayton Rd to Concord Ave
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1672 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
621 pc/h/ln

S 65.0 mph

D = vp / S 9.6 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Olivera Rd to Grant St
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6323 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1761 pc/h/ln

S 63.2 mph

D = vp / S 27.9 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/22/2017    9:24 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

9/22/2017file:///C:/Users/trevor.briggs/AppData/Local/Temp/f2kBA79.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Concord Ave to Grant St
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 1949 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
543 pc/h/ln

S 65.0 mph

D = vp / S 8.4 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Grant St to Concord Ave
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6365 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1773 pc/h/ln

S 63.0 mph

D = vp / S 28.1 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Grant St to Olivera Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2396 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
667 pc/h/ln

S 65.0 mph

D = vp / S 10.3 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Concord Ave to Clayton Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4347 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1614 pc/h/ln

S 64.4 mph

D = vp / S 25.1 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Olivera Rd to SR-4
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2276 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
845 pc/h/ln

S 65.0 mph

D = vp / S 13.0 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Clayton Rd to I-680
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5432 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2017 pc/h/ln

S 59.6 mph

D = vp / S 33.8 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To I-680 & Solano Way
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5583 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1555 pc/h/ln

S 64.7 mph

D = vp / S 24.0 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Railroad Ave & Bailey Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4004 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1115 pc/h/ln

S 65.0 mph

D = vp / S 17.2 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Solano Way & SR-242
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4992 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1404 pc/h/ln

S 65.0 mph

D = vp / S 21.6 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Bailey Rd & San Marco
Blvd

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4246 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1188 pc/h/ln

S 65.0 mph

D = vp / S 18.3 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To SR-242 & Port Chicago
Hwy

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2013 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5540 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1551 pc/h/ln

S 64.7 mph

D = vp / S 24.0 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To San Marco Blvd & Willow
Pass

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5487 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 5

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1229 pc/h/ln

S 65.0 mph

D = vp / S 18.9 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Port Chicago Hwy & Willow
Pass

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 9157 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2563 pc/h/ln

S 45.8 mph

D = vp / S 55.9 pc/mi/ln

LOS F

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/22/2017    9:33 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

9/22/2017file:///C:/Users/trevor.briggs/AppData/Local/Temp/f2k50EA.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Willow Pass & Port Chicago
Hwy

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5547 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1553 pc/h/ln

S 64.7 mph

D = vp / S 24.0 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/22/2017    9:34 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

9/22/2017file:///C:/Users/trevor.briggs/AppData/Local/Temp/f2k2005.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To Willow Pass Rd & San
Marco

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 7858 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2199 pc/h/ln

S 55.9 mph

D = vp / S 39.3 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4

Agency or Company KHA From/To Port Chicago Hwy & SR-
242

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2903 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 5

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
650 pc/h/ln

S 65.0 mph

D = vp / S 10.0 pc/mi/ln

LOS A

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4

Agency or Company KHA From/To San Marco Blvd & Bailey
Rd

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6120 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 6

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.971

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2284 pc/h/ln

S 53.9 mph

D = vp / S 42.4 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/22/2017    9:36 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

9/22/2017file:///C:/Users/trevor.briggs/AppData/Local/Temp/f2k11CF.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To SR-242 & Solano Way
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2778 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 7

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.966

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
781 pc/h/ln

S 65.0 mph

D = vp / S 12.0 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel EB SR-4
Agency or Company KHA From/To Bailey Rd & Railroad Ave
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5487 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2038 pc/h/ln

S 59.2 mph

D = vp / S 34.4 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel WB SR-4
Agency or Company KHA From/To Solano Way & I-680
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2952 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
822 pc/h/ln

S 65.0 mph

D = vp / S 12.6 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3

Copyright © 2014 University of Florida, All Rights Reserved HCS 2010TM   Version 6.65 Generated:  9/22/2017    9:38 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

9/22/2017file:///C:/Users/trevor.briggs/AppData/Local/Temp/f2k961A.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To I-680 to Clayton Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4841 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1798 pc/h/ln

S 62.8 mph

D = vp / S 28.7 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To SR-4 & Olivera Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4213 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1565 pc/h/ln

S 64.6 mph

D = vp / S 24.2 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Clayton Rd to Concord Ave
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4243 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1576 pc/h/ln

S 64.6 mph

D = vp / S 24.4 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Olivera Rd & Grant St
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4448 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1239 pc/h/ln

S 65.0 mph

D = vp / S 19.1 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Concord Ave to Grant St
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 5952 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1658 pc/h/ln

S 64.1 mph

D = vp / S 25.9 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Grant St & Concord Ave
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 4019 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1119 pc/h/ln

S 65.0 mph

D = vp / S 17.2 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Grant St to Olivera Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2013 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6316 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 4

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1759 pc/h/ln

S 63.2 mph

D = vp / S 27.8 pc/mi/ln

LOS D

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Concord Ave & Clayton Rd
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 2725 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1012 pc/h/ln

S 65.0 mph

D = vp / S 15.6 pc/mi/ln

LOS B

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel NB SR-242
Agency or Company KHA From/To Olivera Rd & SR-4
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Existing 2013 + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 6046 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
2245 pc/h/ln

S 54.9 mph

D = vp / S 40.9 pc/mi/ln

LOS E

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst KHA Highway/Direction of Travel SB SR-242
Agency or Company KHA From/To Clayton Rd & I-680
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project

Project Description  Pittsburg Faria Annexation

Oper.(LOS) Des.(N) Planning Data

Flow Inputs
Volume, V 3437 veh/h Peak-Hour Factor, PHF 0.92

 AADT veh/day %Trucks and Buses, PT 5

Peak-Hr Prop. of AADT, K %RVs, PR 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade      %       Length mi

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976

Speed Inputs Calc Speed Adj and FFS
Lane Width ft

Rt-Side Lat. Clearance ft

Number of Lanes, N 3

Total Ramp Density, TRD ramps/mi

FFS (measured) 65.0 mph
Base free-flow Speed,
BFFS mph

 fLW mph

 fLC mph

 TRD Adjustment mph

 FFS 65.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV

x fp)
1276 pc/h/ln

S 65.0 mph

D = vp / S 19.6 pc/mi/ln

LOS C

Design (N)

Design LOS

vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph

D = vp / S pc/mi/ln

Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed

V - Hourly volume                   D - Density

vp - Flow rate                          FFS - Free-flow speed

LOS - Level of service            BFFS - Base free-flow
speed
DDHV - Directional design hour volume

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2,

11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 800
Freeway Volume, VF 2246
Ramp Volume, VR 433
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3420  ft

VD = 578  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2246 0.92 Level 6 0 0.971 1.00 2515
 Ramp 433 0.92 Level 6 0 0.971 1.00 485
 UpStream
 DownStream 578 0.92 Level 6 0 0.971 1.00 647

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 1370  pc/h

V3 or Vav34 572  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2515 Exhibit 13-8 9400 No
VFO = VF - VR 2030 Exhibit 13-8 9400 No

VR 485 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 1370 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 8.8 (pc/mi/ln)

LOS = A (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.472 (Exhibit 13-12)

SR= 54.2 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 60.8 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction NB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 650
Freeway Volume, VF 5353
Ramp Volume, VR 191
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1155  ft

VD = 417  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5353 0.92 Level 5 0 0.976 1.00 5964
 Ramp 191 0.92 Level 5 0 0.976 1.00 213
 UpStream
 DownStream 417 0.92 Level 5 0 0.976 1.00 465

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ = 528.47  (Equation 13-12 or 13-13)

PFD = 0.601  using Equation 9 (Exhibit 13-7)
V12 = 3670  pc/h

V3 or Vav34 2294  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5964 Exhibit 13-8 7050 No
VFO = VF - VR 5751 Exhibit 13-8 7050 No

VR 213 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 3670 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 30.0 (pc/mi/ln)

LOS = D (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.447 (Exhibit 13-12)

SR= 54.7 mph (Exhibit 13-12)

S0= 66.3 mph (Exhibit 13-12)

S = 58.6 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3420  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 485
Deceleration Lane Length LD
Freeway Volume, VF 1813
Ramp Volume, VR 578
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1813 0.92 Level 6 0 0.971 1.00 2030
 Ramp 578 0.92 Level 6 0 0.971 1.00 647
 UpStream 0.92 Level 6 0 0.971 1.00 469
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.291   using Equation 0 (Exhibit 13-
6)

V12 = 462   pc/h

V3 or Vav34
561   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 633   pc/h (Equation 13-16, 13-18,
or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2231  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1280  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 12.1 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.301 (Exibit 13-11)
SR= 58.1 mph (Exhibit 13-11)
S0= 65.0 mph (Exhibit 13-11)
S = 60.8 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB Bailey Rd Loop Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 320
Freeway Volume, VF 5162
Ramp Volume, VR 569
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1265  ft

VD = 1186  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5162 0.92 Level 5 0 0.976 1.00 5751
 Ramp 569 0.92 Level 5 0 0.976 1.00 634
 UpStream
 DownStream 1186 0.92 Level 5 0 0.976 1.00 1321

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2865  pc/h

V3 or Vav34 1443  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5751 Exhibit 13-8 9400 No
VFO = VF - VR 5117 Exhibit 13-8 9400 No

VR 634 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2865 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 26.0 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.485 (Exhibit 13-12)

SR= 53.8 mph (Exhibit 13-12)

S0= 69.6 mph (Exhibit 13-12)

S = 60.7 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 475
Freeway Volume, VF 2577
Ramp Volume, VR 1051
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1360  ft

VD = 285  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2577 0.92 Level 6 0 0.971 1.00 2885
 Ramp 1051 0.92 Level 6 0 0.971 1.00 1177
 UpStream
 DownStream 285 0.92 Level 6 0 0.971 1.00 319

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 1922  pc/h

V3 or Vav34 481  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2885 Exhibit 13-8 9400 No
VFO = VF - VR 1708 Exhibit 13-8 9400 No

VR 1177 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 1922 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 16.5 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.534 (Exhibit 13-12)

SR= 52.7 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 57.7 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1265  ft

Vu = 569  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 415
Deceleration Lane Length LD
Freeway Volume, VF 4593
Ramp Volume, VR 1337
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4593 0.92 Level 5 0 0.976 1.00 5117
 Ramp 1337 0.92 Level 5 0 0.976 1.00 1490
 UpStream 569 0.92 Level 5 0 0.976 1.00 634
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1026.36   (Equation 13-6 or 13-7)

PFM = 0.589   using Equation 3 (Exhibit 13-
6)

V12 = 3015   pc/h

V3 or Vav34
2102   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3015   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6607  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4505  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 37.3 (pc/mi/ln)
LOS = E (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.645 (Exibit 13-11)
SR= 50.2 mph (Exhibit 13-11)
S0= 59.2 mph (Exhibit 13-11)
S = 52.7 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4

Agency or Company KHA Junction SB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 1526
Ramp Volume, VR 285
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300  ft

VD = 414  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1526 0.92 Level 6 0 0.971 1.00 1708
 Ramp 285 0.92 Level 6 0 0.971 1.00 319
 UpStream
 DownStream 414 0.92 Level 6 0 0.971 1.00 463

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.321   using Equation 0 (Exhibit 13-
6)

V12 = 549   pc/h

V3 or Vav34
579   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 683   pc/h (Equation 13-16, 13-18,
or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2027  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1002  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 10.3 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.300 (Exibit 13-11)
SR= 58.1 mph (Exhibit 13-11)
S0= 65.0 mph (Exhibit 13-11)
S = 61.4 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 685
Freeway Volume, VF 5970
Ramp Volume, VR 506
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1520  ft

VD = 792  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5970 0.92 Level 6 0 0.971 1.00 6684
 Ramp 506 0.92 Level 6 0 0.971 1.00 566
 UpStream
 DownStream 792 0.92 Level 6 0 0.971 1.00 887

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.567  using Equation 9 (Exhibit 13-7)
V12 = 4034  pc/h

V3 or Vav34 2650  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6684 Exhibit 13-8 7050 No
VFO = VF - VR 6118 Exhibit 13-8 7050 No

VR 566 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 4034 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 32.8 (pc/mi/ln)

LOS = D (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.479 (Exhibit 13-12)

SR= 54.0 mph (Exhibit 13-12)

S0= 64.9 mph (Exhibit 13-12)

S = 57.8 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1300  ft

Vu = 285  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 1000
Deceleration Lane Length LD
Freeway Volume, VF 1811
Ramp Volume, VR 414
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1811 0.92 Level 6 0 0.971 1.00 2028
 Ramp 414 0.92 Level 6 0 0.971 1.00 463
 UpStream 285 0.92 Level 6 0 0.971 1.00 319
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.478   using Equation 0 (Exhibit 13-
6)

V12 = 970   pc/h

V3 or Vav34
529   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 970   pc/h (Equation 13-16, 13-18,
or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2491  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1433  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 10.2 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.267 (Exibit 13-11)
SR= 58.9 mph (Exhibit 13-11)
S0= 64.9 mph (Exhibit 13-11)
S = 61.3 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4

Agency or Company KHA Junction NB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 380
Deceleration Lane Length LD
Freeway Volume, VF 5464
Ramp Volume, VR 792
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1270  ft

VD = 1625  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5464 0.92 Level 6 0 0.971 1.00 6117
 Ramp 792 0.92 Level 6 0 0.971 1.00 887
 UpStream
 DownStream 1625 0.92 Level 6 0 0.971 1.00 1819

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.588   using Equation 3 (Exhibit 13-
6)

V12 = 3598   pc/h

V3 or Vav34
2519   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7004  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4485  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 37.7 (pc/mi/ln)
LOS = E (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.640 (Exibit 13-11)
SR= 50.3 mph (Exhibit 13-11)
S0= 57.2 mph (Exhibit 13-11)
S = 52.5 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction SB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 570
Freeway Volume, VF 2092
Ramp Volume, VR 395
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1410  ft

VD = 288  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2092 0.92 Level 6 0 0.971 1.00 2342
 Ramp 395 0.92 Level 6 0 0.971 1.00 442
 UpStream
 DownStream 288 0.92 Level 6 0 0.971 1.00 322

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 1270  pc/h

V3 or Vav34 536  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2342 Exhibit 13-8 9400 No
VFO = VF - VR 1900 Exhibit 13-8 9400 No

VR 442 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 1270 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 10.0 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.468 (Exhibit 13-12)

SR= 54.2 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 60.9 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1270  ft

Vu = 792  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 950
Deceleration Lane Length LD
Freeway Volume, VF 6256
Ramp Volume, VR 1625
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6256 0.92 Level 6 0 0.971 1.00 7004
 Ramp 1625 0.92 Level 6 0 0.971 1.00 1819
 UpStream 792 0.92 Level 6 0 0.971 1.00 887
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.604   using Equation 3 (Exhibit 13-
6)

V12 = 4231   pc/h

V3 or Vav34
2773   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4304   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8823  Exhibit 13-8 Yes

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 6123  Exhibit 13-8 4600:All Yes V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 46.4 (pc/mi/ln)
LOS = F (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 2.034 (Exibit 13-11)
SR= 18.2 mph (Exhibit 13-11)
S0= 56.1 mph (Exhibit 13-11)
S = 23.0 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB Bailey Rd Loop Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 285
Freeway Volume, VF 1697
Ramp Volume, VR 288
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1310  ft

VD = 894  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1697 0.92 Level 6 0 0.971 1.00 1900
 Ramp 288 0.92 Level 6 0 0.971 1.00 322
 UpStream
 DownStream 894 0.92 Level 6 0 0.971 1.00 1001

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 1010  pc/h

V3 or Vav34 445  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1900 Exhibit 13-8 9400 No
VFO = VF - VR 1578 Exhibit 13-8 9400 No

VR 322 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 1010 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 10.4 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.457 (Exhibit 13-12)

SR= 54.5 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 61.3 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 700
Freeway Volume, VF 8081
Ramp Volume, VR 626
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3055  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 8081 0.92 Level 6 0 0.971 1.00 9047
 Ramp 626 0.92 Level 6 0 0.971 1.00 701
 UpStream
 DownStream 0.92 Level 6 0 0.971 1.00 2579

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 4340  pc/h

V3 or Vav34 2353  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 9047 Exhibit 13-8 9400 No
VFO = VF - VR 8346 Exhibit 13-8 9400 No

VR 701 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 4340 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 35.3 (pc/mi/ln)

LOS = E (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.491 (Exhibit 13-12)

SR= 53.7 mph (Exhibit 13-12)

S0= 66.0 mph (Exhibit 13-12)

S = 59.5 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1310  ft

Vu = 288  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 400
Deceleration Lane Length LD
Freeway Volume, VF 1409
Ramp Volume, VR 894
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1409 0.92 Level 6 0 0.971 1.00 1577
 Ramp 894 0.92 Level 6 0 0.971 1.00 1001
 UpStream 288 0.92 Level 6 0 0.971 1.00 322
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.220   using Equation 0 (Exhibit 13-
6)

V12 = 347   pc/h

V3 or Vav34
615   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 630   pc/h (Equation 13-16, 13-18,
or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2578  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1631  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 15.2 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.313 (Exibit 13-11)
SR= 57.8 mph (Exhibit 13-11)
S0= 65.0 mph (Exhibit 13-11)
S = 60.3 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period AM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3055  ft

Vu = 626  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 7455
Ramp Volume, VR 1613
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 7455 0.92 Level 6 0 0.971 1.00 8346
 Ramp 1613 0.92 Level 6 0 0.971 1.00 1806
 UpStream 626 0.92 Level 6 0 0.971 1.00 701
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1800.53   (Equation 13-6 or 13-7)

PFM = 0.590   using Equation 3 (Exhibit 13-
6)

V12 = 4925   pc/h

V3 or Vav34
3421   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 5646   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 10152  Exhibit 13-8 Yes

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 7452  Exhibit 13-8 4600:All Yes V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 59.9 (pc/mi/ln)
LOS = F (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 7.010 (Exibit 13-11)
SR= -96.2 mph (Exhibit 13-11)
S0= 56.1 mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 800
Freeway Volume, VF 9157
Ramp Volume, VR 1019
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3420  ft

VD = 628  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 9157 0.92 Level 6 0 0.971 1.00 10252
 Ramp 1019 0.92 Level 6 0 0.971 1.00 1141
 UpStream
 DownStream 628 0.92 Level 6 0 0.971 1.00 703

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 5113  pc/h

V3 or Vav34 2569  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 10252 Exhibit 13-8 9400 Yes
VFO = VF - VR 9111 Exhibit 13-8 9400 No

VR 1141 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 5113 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 41.0 (pc/mi/ln)

LOS = F (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.531 (Exhibit 13-12)

SR= 52.8 mph (Exhibit 13-12)

S0= 65.2 mph (Exhibit 13-12)

S = 58.4 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction NB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 650
Freeway Volume, VF 4004
Ramp Volume, VR 417
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1155  ft

VD = 1186  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4004 0.92 Level 5 0 0.976 1.00 4461
 Ramp 417 0.92 Level 5 0 0.976 1.00 465
 UpStream
 DownStream 1186 0.92 Level 5 0 0.976 1.00 1321

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2207  pc/h

V3 or Vav34 1127  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4461 Exhibit 13-8 9400 No
VFO = VF - VR 3996 Exhibit 13-8 9400 No

VR 465 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2207 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 17.4 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.470 (Exhibit 13-12)

SR= 54.2 mph (Exhibit 13-12)

S0= 70.8 mph (Exhibit 13-12)

S = 61.5 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3420  ft

Vu = 1019  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 485
Deceleration Lane Length LD
Freeway Volume, VF 8138
Ramp Volume, VR 328
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 8138 0.92 Level 6 0 0.971 1.00 9111
 Ramp 328 0.92 Level 6 0 0.971 1.00 367
 UpStream 1019 0.92 Level 6 0 0.971 1.00 1141
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.172   using Equation 0 (Exhibit 13-
6)

V12 = 1566   pc/h

V3 or Vav34
3772   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3711   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 9478  Exhibit 13-8 Yes

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4078  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 34.1 (pc/mi/ln)
LOS = F (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.517 (Exibit 13-11)
SR= 53.1 mph (Exhibit 13-11)
S0= 56.1 mph (Exhibit 13-11)
S = 54.8 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB Bailey Rd Loop Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 320
Freeway Volume, VF 3587
Ramp Volume, VR 1186
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1265  ft

VD = 728  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3587 0.92 Level 5 0 0.976 1.00 3996
 Ramp 1186 0.92 Level 5 0 0.976 1.00 1321
 UpStream
 DownStream 728 0.92 Level 5 0 0.976 1.00 811

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2487  pc/h

V3 or Vav34 754  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3996 Exhibit 13-8 9400 No
VFO = VF - VR 2675 Exhibit 13-8 9400 No

VR 1321 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2487 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 22.8 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.547 (Exhibit 13-12)

SR= 52.4 mph (Exhibit 13-12)

S0= 71.3 mph (Exhibit 13-12)

S = 58.2 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 475
Freeway Volume, VF 7858
Ramp Volume, VR 2071
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1360  ft

VD = 222  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 7858 0.92 Level 6 0 0.971 1.00 8798
 Ramp 2071 0.92 Level 6 0 0.971 1.00 2319
 UpStream
 DownStream 222 0.92 Level 6 0 0.971 1.00 249

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 5144  pc/h

V3 or Vav34 1827  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8798 Exhibit 13-8 9400 No
VFO = VF - VR 6479 Exhibit 13-8 9400 No

VR 2319 Exhibit 13-10 2000 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 5144 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 44.2 (pc/mi/ln)

LOS = F (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.637 (Exhibit 13-12)

SR= 50.4 mph (Exhibit 13-12)

S0= 68.1 mph (Exhibit 13-12)

S = 56.5 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1265  ft

Vu = 1186  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 415
Deceleration Lane Length LD
Freeway Volume, VF 2401
Ramp Volume, VR 728
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2401 0.92 Level 5 0 0.976 1.00 2675
 Ramp 728 0.92 Level 5 0 0.976 1.00 811
 UpStream 1186 0.92 Level 5 0 0.976 1.00 1321
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.116   using Equation 0 (Exhibit 13-
6)

V12 = 311   pc/h

V3 or Vav34
1182   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1070   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3486  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 1881  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 17.2 (pc/mi/ln)
LOS = B (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.318 (Exibit 13-11)
SR= 57.7 mph (Exhibit 13-11)
S0= 63.9 mph (Exhibit 13-11)
S = 60.4 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4

Agency or Company KHA Junction SB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 5787
Ramp Volume, VR 222
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300  ft

VD = 56  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5787 0.92 Level 6 0 0.971 1.00 6479
 Ramp 222 0.92 Level 6 0 0.971 1.00 249
 UpStream
 DownStream 56 0.92 Level 6 0 0.971 1.00 63

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.590   using Equation 3 (Exhibit 13-
6)

V12 = 3823   pc/h

V3 or Vav34
2656   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6728  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4072  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 34.3 (pc/mi/ln)
LOS = D (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.518 (Exibit 13-11)
SR= 53.1 mph (Exhibit 13-11)
S0= 56.3 mph (Exhibit 13-11)
S = 54.3 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst 9/21/2017 Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction San Marco Blvd Off-ramp
Date Performed 8/26/2014 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 685
Freeway Volume, VF 4246
Ramp Volume, VR 443
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1520  ft

VD = 940  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4246 0.92 Level 6 0 0.971 1.00 4754
 Ramp 443 0.92 Level 6 0 0.971 1.00 496
 UpStream
 DownStream 940 0.92 Level 6 0 0.971 1.00 1052

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2352  pc/h

V3 or Vav34 1201  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4754 Exhibit 13-8 9400 No
VFO = VF - VR 4258 Exhibit 13-8 9400 No

VR 496 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2352 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 18.3 (pc/mi/ln)

LOS = B (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.473 (Exhibit 13-12)

SR= 54.1 mph (Exhibit 13-12)

S0= 70.5 mph (Exhibit 13-12)

S = 61.3 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1300  ft

Vu = 222  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 1000
Deceleration Lane Length LD
Freeway Volume, VF 6009
Ramp Volume, VR 56
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6009 0.92 Level 6 0 0.971 1.00 6727
 Ramp 56 0.92 Level 6 0 0.971 1.00 63
 UpStream 222 0.92 Level 6 0 0.971 1.00 249
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.605   using Equation 3 (Exhibit 13-
6)

V12 = 4073   pc/h

V3 or Vav34
2654   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4073   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6790  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4136  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 31.4 (pc/mi/ln)
LOS = D (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.495 (Exibit 13-11)
SR= 53.6 mph (Exhibit 13-11)
S0= 56.3 mph (Exhibit 13-11)
S = 54.7 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4

Agency or Company KHA Junction NB San Marco Blvd Loop On-ramp

Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 380
Deceleration Lane Length LD
Freeway Volume, VF 3803
Ramp Volume, VR 940
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1270  ft

VD = 542  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3803 0.92 Level 6 0 0.971 1.00 4258
 Ramp 940 0.92 Level 6 0 0.971 1.00 1052
 UpStream
 DownStream 542 0.92 Level 6 0 0.971 1.00 607

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.086   using Equation 0 (Exhibit 13-
6)

V12 = 367   pc/h

V3 or Vav34
1945   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1703   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5310  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2755  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 24.1 (pc/mi/ln)
LOS = C (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.356 (Exibit 13-11)
SR= 56.8 mph (Exhibit 13-11)
S0= 62.2 mph (Exhibit 13-11)
S = 59.3 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction SB Bailey Rd Diagonal Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 570
Freeway Volume, VF 6120
Ramp Volume, VR 1063
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1410  ft

VD = 652  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6120 0.92 Level 6 0 0.971 1.00 6852
 Ramp 1063 0.92 Level 6 0 0.971 1.00 1190
 UpStream
 DownStream 652 0.92 Level 6 0 0.971 1.00 730

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 3659  pc/h

V3 or Vav34 1596  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6852 Exhibit 13-8 9400 No
VFO = VF - VR 5662 Exhibit 13-8 9400 No

VR 1190 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 3659 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 30.6 (pc/mi/ln)

LOS = D (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.535 (Exhibit 13-12)

SR= 52.7 mph (Exhibit 13-12)

S0= 69.0 mph (Exhibit 13-12)

S = 59.2 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction SB San Marco Blvd Diag On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1270  ft

Vu = 940  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 950
Deceleration Lane Length LD
Freeway Volume, VF 4743
Ramp Volume, VR 542
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4743 0.92 Level 6 0 0.971 1.00 5310
 Ramp 542 0.92 Level 6 0 0.971 1.00 607
 UpStream 940 0.92 Level 6 0 0.971 1.00 1052
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.142   using Equation 0 (Exhibit 13-
6)

V12 = 754   pc/h

V3 or Vav34
2278   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2124   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5917  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2731  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 20.5 (pc/mi/ln)
LOS = C (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.314 (Exibit 13-11)
SR= 57.8 mph (Exhibit 13-11)
S0= 61.1 mph (Exhibit 13-11)
S = 59.5 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction NB Bailey Rd Loop Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 285
Freeway Volume, VF 5057
Ramp Volume, VR 652
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 1310  ft

VD = 1265  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5057 0.92 Level 6 0 0.971 1.00 5662
 Ramp 652 0.92 Level 6 0 0.971 1.00 730
 UpStream
 DownStream 1265 0.92 Level 6 0 0.971 1.00 1416

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2880  pc/h

V3 or Vav34 1391  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5662 Exhibit 13-8 9400 No
VFO = VF - VR 4932 Exhibit 13-8 9400 No

VR 730 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2880 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 26.5 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.494 (Exhibit 13-12)

SR= 53.6 mph (Exhibit 13-12)

S0= 69.8 mph (Exhibit 13-12)

S = 60.5 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd Off-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft

Vu =  veh/h

Freeway Number of Lanes, N 5
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA
Deceleration Lane Length LD 700
Freeway Volume, VF 5487
Ramp Volume, VR 558
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown = 3055  ft

VD = 513  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5487 0.92 Level 6 0 0.971 1.00 6143
 Ramp 558 0.92 Level 6 0 0.971 1.00 625
 UpStream
 DownStream 513 0.92 Level 6 0 0.971 1.00 574

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6)
V12 =  pc/h

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13)

PFD = 0.436  using Equation 0 (Exhibit 13-7)
V12 = 2629  pc/h

V3 or Vav34 1296  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5222 Exhibit 13-8 9400 No
VFO = VF - VR 4597 Exhibit 13-8 9400 No

VR 625 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 13-8 V12 2629 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 20.6 (pc/mi/ln)

LOS = C (Exhibit 13-2)

Speed Determination Speed Determination
MS = (Exibit 13-11)

SR= mph (Exhibit 13-11)

S0= mph (Exhibit 13-11)
S = mph (Exhibit 13-13)

Ds = 0.484 (Exhibit 13-12)

SR= 53.9 mph (Exhibit 13-12)

S0= 70.2 mph (Exhibit 13-12)

S = 60.9 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel EB SR-4
Agency or Company KHA Junction Bailey Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1310  ft

Vu = 652  veh/h

Freeway Number of Lanes, N 3
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 400
Deceleration Lane Length LD
Freeway Volume, VF 4405
Ramp Volume, VR 1265
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4405 0.92 Level 6 0 0.971 1.00 4932
 Ramp 1265 0.92 Level 6 0 0.971 1.00 1416
 UpStream 652 0.92 Level 6 0 0.971 1.00 730
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 964.27   (Equation 13-6 or 13-7)

PFM = 0.589   using Equation 3 (Exhibit 13-
6)

V12 = 2903   pc/h

V3 or Vav34
2029   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2903   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6348  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4319  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 36.0 (pc/mi/ln)
LOS = E (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.586 (Exibit 13-11)
SR= 51.5 mph (Exhibit 13-11)
S0= 59.5 mph (Exhibit 13-11)
S = 53.8 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst KHA Freeway/Dir of Travel WB SR-4
Agency or Company KHA Junction Willow Pass Rd On-ramp
Date Performed 9/21/2017 Jurisdiction Contra Costa County
Analysis Time Period PM Peak Analysis Year Long-term (2035) + Project
Project Description  Pittsburg Faria Annexation
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3055  ft

Vu = 558  veh/h

Freeway Number of Lanes, N 4
Ramp Number of Lanes, N 1
Acceleration Lane Length, LA 450
Deceleration Lane Length LD
Freeway Volume, VF 4929
Ramp Volume, VR 513
Freeway Free-Flow Speed, SFF 65.0
Ramp Free-Flow Speed, SFR 35.0

Downstream Adj
Ramp

Yes On

No Off

Ldown =  ft

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4929 0.92 Level 6 0 0.971 1.00 5518
 Ramp 513 0.92 Level 6 0 0.971 1.00 574
 UpStream 558 0.92 Level 6 0 0.971 1.00 625
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)

PFM = 0.146   using Equation 0 (Exhibit 13-
6)

V12 = 806   pc/h

V3 or Vav34
2356   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2207   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13)

PFD =   using Equation (Exhibit 13-7)
V12 =   pc/h

V3 or Vav34    pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6092  Exhibit 13-8 No

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2781  Exhibit 13-8 4600:All No V12 Exhibit 13-8
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 24.1 (pc/mi/ln)
LOS = C (Exhibit 13-2)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2)

Speed Determination Speed Determination
MS = 0.352 (Exibit 13-11)
SR= 56.9 mph (Exhibit 13-11)
S0= 60.8 mph (Exhibit 13-11)
S = 59.0 mph (Exhibit 13-13)

Ds = (Exhibit 13-12)
SR= mph (Exhibit 13-12)
S0= mph (Exhibit 13-12)
S = mph (Exhibit 13-13)
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Arterial Level of Service Analysis



Arterial Level of Service Existing
Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Clayton Rd III 35 12.7 66.0 78.7 0.09 4.3 F
Concord Blvd III 35 78.0 75.1 153.1 0.76 17.8 D
Total III 90.7 141.1 231.8 0.85 13.2 E

Arterial Level of Service: SB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Concord Blvd III 35 59.2 111.1 170.3 0.49 10.4 E
Clayton Rd III 35 78.0 54.6 132.6 0.76 20.6 C
Total III 137.2 165.7 302.9 1.25 14.9 D



Arterial Level of Service Existing
Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: EB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Treat Blvd II 40 68.3 31.5 99.8 0.76 27.4 C
Bailey Rd II 40 54.0 6.8 60.8 0.60 35.5 A
Ygnacio Valley Rd II 40 136.4 53.1 189.5 1.52 28.8 B
Total II 258.7 91.4 350.1 2.87 29.6 B

Arterial Level of Service: WB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Bailey Rd II 40 136.4 28.2 164.6 1.52 33.2 B
Denkinger Rd II 40 54.0 29.1 83.1 0.60 26.0 C
Total II 190.4 57.3 247.7 2.12 30.8 B



Arterial Level of Service Existing
Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd II 40 160.9 40.3 201.2 1.79 32.0 B
Clayton Rd II 34 86.0 66.4 152.4 0.82 19.4 D
Total II 246.9 106.7 353.6 2.61 26.6 C

Arterial Level of Service: SB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd III 34 86.8 62.2 149.0 0.82 19.9 C
Oak Grove Rd III 36 179.4 35.5 214.9 1.79 30.0 B
Total III 266.2 97.7 363.9 2.61 25.8 B



Arterial Level of Service Existing
Pittsburg Faria Annexation Timing Plan: AM Peak

Pittsburg Faria Annexation Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

II 45 25.0 22.7 47.7 0.24 18.1 D
Oakhurst Dr II 45 41.4 49.3 90.7 0.46 18.1 D
Total II 66.4 72.0 138.4 0.70 18.1 D

Arterial Level of Service: SB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Clayton Rd II 45 41.4 64.9 106.3 0.46 15.4 E
Total II 41.4 64.9 106.3 0.46 15.4 E



Arterial Level of Service Existing
Timing Plan: PM Peak

Pittsburg Faria Annexation Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Concord Blvd III 35 78.0 75.3 153.3 0.76 17.8 D
Total III 78.0 75.3 153.3 0.76 17.8 D

Arterial Level of Service: SB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Concord Blvd III 35 59.2 97.8 157.0 0.49 11.3 E
Clayton Rd III 35 78.0 59.6 137.6 0.76 19.8 C
Total III 137.2 157.4 294.6 1.25 15.3 D



Arterial Level of Service Existing
Timing Plan: PM Peak

Pittsburg Faria Annexation Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: EB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Treat Blvd II 40 68.3 48.1 116.4 0.76 23.5 C
Bailey Rd II 40 54.0 25.8 79.8 0.60 27.1 C
Ygnacio Valley Rd II 40 136.4 51.5 187.9 1.52 29.0 B
Total II 258.7 125.4 384.1 2.87 26.9 C

Arterial Level of Service: WB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Bailey Rd II 40 136.4 33.9 170.3 1.52 32.0 B
Denkinger Rd II 40 54.0 35.1 89.1 0.60 24.2 C
Total II 190.4 69.0 259.4 2.12 29.4 B



Arterial Level of Service Existing
Timing Plan: PM Peak

Pittsburg Faria Annexation Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd II 40 160.9 33.5 194.4 1.79 33.1 B
Clayton Rd II 34 86.0 59.6 145.6 0.82 20.4 D
Total II 246.9 93.1 340.0 2.61 27.6 C

Arterial Level of Service: SB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd III 34 86.8 13.2 100.0 0.82 29.6 B
Oak Grove Rd III 36 179.4 50.4 229.8 1.79 28.0 B
Total III 266.2 63.6 329.8 2.61 28.5 B



Arterial Level of Service Existing
Pittsburg Faria Annexation Timing Plan: PM Peak

Pittsburg Faria Annexation Synchro 8 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

II 45 25.0 38.9 63.9 0.24 13.5 E
Oakhurst Dr II 45 41.4 529.4 570.8 0.46 2.9 F
Total II 66.4 568.3 634.7 0.70 3.9 F

Arterial Level of Service: SB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Clayton Rd II 45 41.4 15.7 57.1 0.46 28.7 B
Total II 41.4 15.7 57.1 0.46 28.7 B



Arterial Level of Service Existing + Project
Pittsburg Faria Annexation Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Concord Blvd III 35 78.0 77.4 155.4 0.76 17.6 D
Total III 78.0 77.4 155.4 0.76 17.6 D

Arterial Level of Service: SB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Concord Blvd III 35 59.2 235.0 294.2 0.49 6.0 F
Clayton Rd III 35 78.0 47.4 125.4 0.76 21.8 C
Total III 137.2 282.4 419.6 1.25 10.7 E



Arterial Level of Service Existing + Project
Pittsburg Faria Annexation Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: EB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Treat Blvd II 40 68.3 33.5 101.8 0.76 26.8 C

II 40 54.0 10.3 64.3 0.60 33.6 B
Ygnacio Valley Rd II 40 136.4 53.1 189.5 1.52 28.8 B
Total II 258.7 96.9 355.6 2.87 29.1 B

Arterial Level of Service: WB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Bailey Rd II 40 136.4 37.9 174.3 1.52 31.3 B
Denkinger Rd II 40 54.0 33.4 87.4 0.60 24.7 C
Total II 190.4 71.3 261.7 2.12 29.1 B



Arterial Level of Service Existing + Project
Pittsburg Faria Annexation Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd II 40 160.9 41.4 202.3 1.79 31.8 B
Clayton Rd II 34 86.0 66.4 152.4 0.82 19.4 D
Total II 246.9 107.8 354.7 2.61 26.5 C

Arterial Level of Service: SB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd III 34 86.8 72.1 158.9 0.82 18.7 C
Oak Grove Rd III 36 179.4 36.0 215.4 1.79 29.9 B
Total III 266.2 108.1 374.3 2.61 25.1 B



Arterial Level of Service Existing + Project
Pittsburg Faria Annexation Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

II 45 25.0 22.7 47.7 0.24 18.1 D
Oakhurst Dr II 45 41.4 49.4 90.8 0.46 18.0 D
Total II 66.4 72.1 138.5 0.70 18.1 D

Arterial Level of Service: SB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Clayton Rd II 45 41.4 64.8 106.2 0.46 15.4 E
Total II 41.4 64.8 106.2 0.46 15.4 E



Arterial Level of Service Existing + Project
Pittsburg Faria Annexation Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Concord Blvd III 35 78.0 133.2 211.2 0.76 12.9 E
Total III 78.0 133.2 211.2 0.76 12.9 E

Arterial Level of Service: SB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Concord Blvd III 35 59.2 125.8 185.0 0.49 9.6 F
Clayton Rd III 35 78.0 59.6 137.6 0.76 19.8 C
Total III 137.2 185.4 322.6 1.25 14.0 E



Arterial Level of Service Existing + Project
Pittsburg Faria Annexation Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: EB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Treat Blvd II 40 68.3 53.5 121.8 0.76 22.4 C
Private Driveway II 40 54.0 25.2 79.2 0.60 27.3 C
Ygnacio Valley Rd II 40 136.4 51.5 187.9 1.52 29.0 B
Total II 258.7 130.2 388.9 2.87 26.6 C

Arterial Level of Service: WB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Bailey Rd II 40 136.4 37.8 174.2 1.52 31.3 B
Denkinger Rd II 40 54.0 41.4 95.4 0.60 22.6 C
Total II 190.4 79.2 269.6 2.12 28.3 B



Arterial Level of Service Existing + Project
Pittsburg Faria Annexation Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd II 40 160.9 48.0 208.9 1.79 30.8 B
Clayton Rd II 34 86.0 57.1 143.1 0.82 20.7 D
Total II 246.9 105.1 352.0 2.61 26.7 C

Arterial Level of Service: SB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd III 34 86.8 13.1 99.9 0.82 29.7 B
Oak Grove Rd III 36 179.4 51.5 230.9 1.79 27.9 B
Total III 266.2 64.6 330.8 2.61 28.4 B



Arterial Level of Service Existing + Project
Pittsburg Faria Annexation Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

II 45 25.0 39.1 64.1 0.24 13.5 E
Oakhurst Dr II 45 41.4 535.2 576.6 0.46 2.8 F
Total II 66.4 574.3 640.7 0.70 3.9 F

Arterial Level of Service: SB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Clayton Rd II 45 41.4 16.1 57.5 0.46 28.5 B
Total II 41.4 16.1 57.5 0.46 28.5 B



Arterial Level of Service Cumulative
Pittsburg Faria Annexation Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Concord Blvd III 35 78.0 77.7 155.7 0.76 17.5 D
Total III 78.0 77.7 155.7 0.76 17.5 D

Arterial Level of Service: SB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Concord Blvd III 35 59.2 447.7 506.9 0.49 3.5 F
Clayton Rd III 35 78.0 46.0 124.0 0.76 22.0 C
Total III 137.2 493.7 630.9 1.25 7.1 F



Arterial Level of Service Cumulative
Pittsburg Faria Annexation Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: EB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Treat Blvd II 40 68.3 64.5 132.8 0.76 20.6 D

II 40 54.0 8.7 62.7 0.60 34.4 B
Ygnacio Valley Rd II 40 136.4 58.1 194.5 1.52 28.1 B
Total II 258.7 131.3 390.0 2.87 26.5 C

Arterial Level of Service: WB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Bailey Rd II 40 136.4 45.8 182.2 1.52 30.0 B
Denkinger Rd II 40 54.0 109.0 163.0 0.60 13.2 E
Total II 190.4 154.8 345.2 2.12 22.1 C



Arterial Level of Service Cumulative
Pittsburg Faria Annexation Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd II 40 160.9 33.3 194.2 1.79 33.1 B
Clayton Rd II 34 86.0 66.9 152.9 0.82 19.4 D
Total II 246.9 100.2 347.1 2.61 27.1 C

Arterial Level of Service: SB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd III 34 86.8 88.2 175.0 0.82 16.9 D
Oak Grove Rd III 36 179.4 61.9 241.3 1.79 26.7 B
Total III 266.2 150.1 416.3 2.61 22.6 C



Arterial Level of Service Cumulative
Pittsburg Faria Annexation Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

II 45 25.0 28.9 53.9 0.24 16.0 E
Oakhurst Dr II 45 41.4 53.9 95.3 0.46 17.2 D
Total II 66.4 82.8 149.2 0.70 16.8 E

Arterial Level of Service: SB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Clayton Rd II 45 41.4 72.1 113.5 0.46 14.4 E
Total II 41.4 72.1 113.5 0.46 14.4 E



Arterial Level of Service Cumulative
Pittsburg Faria Annexation Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Concord Blvd III 35 78.0 106.0 184.0 0.76 14.8 D
Total III 78.0 106.0 184.0 0.76 14.8 D

Arterial Level of Service: SB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Concord Blvd III 35 59.2 115.6 174.8 0.49 10.2 E
Clayton Rd III 35 78.0 60.1 138.1 0.76 19.8 C
Total III 137.2 175.7 312.9 1.25 14.4 D



Arterial Level of Service Cumulative
Pittsburg Faria Annexation Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: EB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Treat Blvd II 40 68.3 170.4 238.7 0.76 11.4 F
Private Driveway II 40 54.0 28.9 82.9 0.60 26.0 C
Ygnacio Valley Rd II 40 136.4 58.1 194.5 1.52 28.1 B
Total II 258.7 257.4 516.1 2.87 20.1 D

Arterial Level of Service: WB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Bailey Rd II 40 136.4 38.8 175.2 1.52 31.2 B
Denkinger Rd II 40 54.0 49.0 103.0 0.60 21.0 D
Total II 190.4 87.8 278.2 2.12 27.4 C



Arterial Level of Service Cumulative
Pittsburg Faria Annexation Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd II 40 160.9 121.8 282.7 1.79 22.8 C
Clayton Rd II 34 86.0 60.0 146.0 0.82 20.3 D
Total II 246.9 181.8 428.7 2.61 21.9 D

Arterial Level of Service: SB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd III 34 86.8 15.5 102.3 0.82 29.0 B
Oak Grove Rd III 36 179.4 71.1 250.5 1.79 25.7 B
Total III 266.2 86.6 352.8 2.61 26.6 B



Arterial Level of Service Cumulative
Pittsburg Faria Annexation Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

II 45 25.0 154.5 179.5 0.24 4.8 F
Oakhurst Dr II 45 41.4 502.4 543.8 0.46 3.0 F
Total II 66.4 656.9 723.3 0.70 3.5 F

Arterial Level of Service: SB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Clayton Rd II 45 41.4 29.2 70.6 0.46 23.2 C
Total II 41.4 29.2 70.6 0.46 23.2 C



Arterial Level of Service Cumulative + Project
Pittsburg Faria Annexation Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Concord Blvd III 35 78.0 80.3 158.3 0.76 17.2 D
Total III 78.0 80.3 158.3 0.76 17.2 D

Arterial Level of Service: SB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Concord Blvd III 35 59.2 614.3 673.5 0.49 2.6 F
Clayton Rd III 35 78.0 46.0 124.0 0.76 22.0 C
Total III 137.2 660.3 797.5 1.25 5.6 F



Arterial Level of Service Cumulative + Project
Pittsburg Faria Annexation Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: EB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Treat Blvd II 40 68.3 84.0 152.3 0.76 17.9 D
Bailey Rd II 40 54.0 8.2 62.2 0.60 34.7 B
Ygnacio Valley Rd II 40 136.4 58.1 194.5 1.52 28.1 B
Total II 258.7 150.3 409.0 2.87 25.3 C

Arterial Level of Service: WB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Bailey Rd II 40 136.4 49.0 185.4 1.52 29.4 B
Denkinger Rd II 40 54.0 114.1 168.1 0.60 12.8 F
Total II 190.4 163.1 353.5 2.12 21.5 D



Arterial Level of Service Cumulative + Project
Pittsburg Faria Annexation Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Arterial Level of Service: NB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd II 40 160.9 34.0 194.9 1.79 33.0 B
Clayton Rd II 34 86.0 66.9 152.9 0.82 19.4 D
Total II 246.9 100.9 347.8 2.61 27.0 C

Arterial Level of Service: SB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd III 34 86.8 102.5 189.3 0.82 15.7 D
Oak Grove Rd III 36 179.4 73.8 253.2 1.79 25.4 B
Total III 266.2 176.3 442.5 2.61 21.2 C



Arterial Level of Service Cumulative + Project
Pittsburg Faria Annexation Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Arterial Level of Service: NB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

II 45 25.0 28.9 53.9 0.24 16.0 E
Oakhurst Dr II 45 41.4 53.9 95.3 0.46 17.2 D
Total II 66.4 82.8 149.2 0.70 16.8 E

Arterial Level of Service: SB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Clayton Rd II 45 41.4 72.0 113.4 0.46 14.4 E
Total II 41.4 72.0 113.4 0.46 14.4 E



Arterial Level of Service Cumulative + Project
Pittsburg Faria Annexation Timing Plan: PM Peak
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Arterial Level of Service: NB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Concord Blvd III 35 78.0 153.6 231.6 0.76 11.8 E
Total III 78.0 153.6 231.6 0.76 11.8 E

Arterial Level of Service: SB Bailey Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Concord Blvd III 35 59.2 167.5 226.7 0.49 7.8 F
Clayton Rd III 35 78.0 60.1 138.1 0.76 19.8 C
Total III 137.2 227.6 364.8 1.25 12.4 E



Arterial Level of Service Cumulative + Project
Pittsburg Faria Annexation Timing Plan: PM Peak
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Arterial Level of Service: EB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Treat Blvd II 40 68.3 225.8 294.1 0.76 9.3 F
Private Driveway II 40 54.0 27.8 81.8 0.60 26.4 C
Ygnacio Valley Rd II 40 136.4 58.1 194.5 1.52 28.1 B
Total II 258.7 311.7 570.4 2.87 18.1 D

Arterial Level of Service: WB Clayton Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Bailey Rd II 40 136.4 43.2 179.6 1.52 30.4 B
Denkinger Rd II 40 54.0 54.1 108.1 0.60 20.0 D
Total II 190.4 97.3 287.7 2.12 26.5 C



Arterial Level of Service Cumulative + Project
Pittsburg Faria Annexation Timing Plan: PM Peak
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Arterial Level of Service: NB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd II 40 160.9 139.7 300.6 1.79 21.4 D
Clayton Rd II 34 86.0 60.2 146.2 0.82 20.3 D
Total II 246.9 199.9 446.8 2.61 21.0 D

Arterial Level of Service: SB Treat Blvd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Cowell Rd III 34 86.8 15.8 102.6 0.82 28.9 B
Oak Grove Rd III 36 179.4 75.2 254.6 1.79 25.3 B
Total III 266.2 91.0 357.2 2.61 26.3 B



Arterial Level of Service Cumulative + Project
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Arterial Level of Service: NB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

II 45 25.0 158.8 183.8 0.24 4.7 F
Oakhurst Dr II 45 41.4 504.1 545.5 0.46 3.0 F
Total II 66.4 662.9 729.3 0.70 3.4 F

Arterial Level of Service: SB Ygnacio Valley Rd

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Clayton Rd II 45 41.4 29.4 70.8 0.46 23.1 C
Total II 41.4 29.4 70.8 0.46 23.1 C
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HCM 2010 Signalized Intersection Summary Existing + Project
2: Willow Pass Rd & EB SR-4 Off-Ramp/EB SR-4 On-Ramp Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 199 2 226 0 0 0 0 295 353 32 1014 0
Future Volume (veh/h) 199 2 226 0 0 0 0 295 353 32 1014 0
Number 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1765 0 1765 1765 1765 1765 0
Adj Flow Rate, veh/h 219 2 0 0 324 0 35 1114 0
Adj No. of Lanes 0 1 1 0 2 1 1 2 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 307 3 277 0 1257 563 54 1687 0
Arrive On Green 0.18 0.18 0.00 0.00 0.38 0.00 0.03 0.50 0.00
Sat Flow, veh/h 1666 15 1500 0 3441 1500 1681 3441 0
Grp Volume(v), veh/h 221 0 0 0 324 0 35 1114 0
Grp Sat Flow(s),veh/h/ln 1681 0 1500 0 1676 1500 1681 1676 0
Q Serve(g_s), s 5.1 0.0 0.0 0.0 2.8 0.0 0.9 10.3 0.0
Cycle Q Clear(g_c), s 5.1 0.0 0.0 0.0 2.8 0.0 0.9 10.3 0.0
Prop In Lane 0.99 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 310 0 277 0 1257 563 54 1687 0
V/C Ratio(X) 0.71 0.00 0.00 0.00 0.26 0.00 0.65 0.66 0.00
Avail Cap(c_a), veh/h 647 0 577 0 1370 613 404 2498 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 15.9 0.0 0.0 0.0 9.0 0.0 19.9 7.7 0.0
Incr Delay (d2), s/veh 5.1 0.0 0.0 0.0 0.1 0.0 12.5 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.8 0.0 0.0 0.0 1.3 0.0 0.6 4.7 0.0
LnGrp Delay(d),s/veh 21.1 0.0 0.0 0.0 9.1 0.0 32.4 8.1 0.0
LnGrp LOS C A C A
Approach Vol, veh/h 221 324 1149
Approach Delay, s/veh 21.1 9.1 8.9
Approach LOS C A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 7 8
Phs Duration (G+Y+Rc), s 14.7 26.9 5.3 21.6
Change Period (Y+Rc), s 7.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 16.0 31.0 10.0 17.0
Max Q Clear Time (g_c+I1), s 7.1 12.3 2.9 4.8
Green Ext Time (p_c), s 1.2 8.6 0.0 6.7

Intersection Summary
HCM 2010 Ctrl Delay 10.5
HCM 2010 LOS B



HCM Signalized Intersection Capacity Analysis Existing + Project
3: Willow Pass Rd & WB SR-4 On-Ramp/WB SR-4 Off-Ramp Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 769 108 108 230 264 0 0 277 880
Future Volume (vph) 0 0 0 769 108 108 230 264 0 0 277 880
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 5.5 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1593 1616 1481 1676 3353 3353 1481
Flt Permitted 0.95 0.96 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1593 1616 1481 1676 3353 3353 1481
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 0 0 785 110 110 235 269 0 0 283 898
RTOR Reduction (vph) 0 0 0 0 0 73 0 0 0 0 0 315
Lane Group Flow (vph) 0 0 0 447 448 37 235 269 0 0 283 583
Confl. Peds. (#/hr) 1 1 1 1
Confl. Bikes (#/hr) 1
Turn Type Split NA Perm Prot NA NA Perm
Protected Phases 1 1 3 8 4
Permitted Phases 1 4
Actuated Green, G (s) 26.0 26.0 26.0 13.5 51.0 32.0 32.0
Effective Green, g (s) 26.0 26.0 26.0 13.5 51.0 32.0 32.0
Actuated g/C Ratio 0.29 0.29 0.29 0.15 0.57 0.36 0.36
Clearance Time (s) 7.0 7.0 7.0 5.5 6.0 6.0 6.0
Vehicle Extension (s) 4.5 4.5 4.5 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 460 466 427 251 1900 1192 526
v/s Ratio Prot c0.28 0.28 c0.14 0.08 0.08
v/s Ratio Perm 0.02 c0.39
v/c Ratio 0.97 0.96 0.09 0.94 0.14 0.24 1.11
Uniform Delay, d1 31.6 31.5 23.3 37.8 9.2 20.4 29.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 34.8 32.1 0.2 39.4 0.0 0.1 72.3
Delay (s) 66.4 63.6 23.5 77.2 9.2 20.5 101.3
Level of Service E E C E A C F
Approach Delay (s) 0.0 60.5 40.9 81.9
Approach LOS A E D F

Intersection Summary
HCM 2000 Control Delay 66.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 112.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing + Project
6: San Marcos Blvd/San Marco Blvd & Leland Rd Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 229 54 39 282 130 710 42 758 201 269 287 20
Future Volume (veh/h) 229 54 39 282 130 710 42 758 201 269 287 20
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 266 63 45 328 151 0 49 881 234 313 334 23
Adj No. of Lanes 1 2 0 1 2 1 1 2 0 2 2 0
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 285 148 97 365 416 186 86 950 252 363 1346 92
Arrive On Green 0.17 0.08 0.08 0.22 0.12 0.00 0.05 0.36 0.36 0.11 0.42 0.42
Sat Flow, veh/h 1681 1947 1270 1681 3353 1500 1681 2621 696 3261 3184 218
Grp Volume(v), veh/h 266 53 55 328 151 0 49 563 552 313 175 182
Grp Sat Flow(s),veh/h/ln 1681 1676 1541 1681 1676 1500 1681 1676 1641 1630 1676 1726
Q Serve(g_s), s 16.1 3.1 3.5 19.6 4.3 0.0 2.9 33.3 33.4 9.7 6.9 7.0
Cycle Q Clear(g_c), s 16.1 3.1 3.5 19.6 4.3 0.0 2.9 33.3 33.4 9.7 6.9 7.0
Prop In Lane 1.00 0.82 1.00 1.00 1.00 0.42 1.00 0.13
Lane Grp Cap(c), veh/h 285 128 117 365 416 186 86 607 594 363 708 729
V/C Ratio(X) 0.93 0.42 0.46 0.90 0.36 0.00 0.57 0.93 0.93 0.86 0.25 0.25
Avail Cap(c_a), veh/h 285 523 481 624 1722 771 165 634 620 363 708 729
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 42.3 45.5 45.6 39.3 41.5 0.0 47.8 31.6 31.6 45.1 19.2 19.2
Incr Delay (d2), s/veh 35.9 3.7 4.8 9.2 0.9 0.0 5.8 19.5 20.0 18.5 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.3 1.6 1.6 10.0 2.0 0.0 1.5 18.6 18.3 5.3 3.2 3.4
LnGrp Delay(d),s/veh 78.2 49.2 50.5 48.5 42.4 0.0 53.6 51.1 51.7 63.6 19.4 19.4
LnGrp LOS E D D D D D D D E B B
Approach Vol, veh/h 374 479 1164 670
Approach Delay, s/veh 70.0 46.6 51.5 40.0
Approach LOS E D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 27.9 14.9 10.8 49.6 23.0 19.8 17.0 43.4
Change Period (Y+Rc), s 5.5 7.0 5.5 6.0 5.5 7.0 5.5 6.0
Max Green Setting (Gmax), s 38.3 32.2 10.1 40.4 17.5 53.0 11.5 39.0
Max Q Clear Time (g_c+I1), s 21.6 5.5 4.9 9.0 18.1 6.3 11.7 35.4
Green Ext Time (p_c), s 0.8 2.4 0.0 11.3 0.0 2.7 0.0 2.0

Intersection Summary
HCM 2010 Ctrl Delay 50.3
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Existing + Project
11: Loftus Rd/Seasons Dr & Willow Pass Rd Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 283 46 18 826 4 61 11 102 38 24 31
Future Volume (veh/h) 4 283 46 18 826 4 61 11 102 38 24 31
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 1.00 0.96 1.00 0.95
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 4 289 47 18 843 4 62 11 104 39 24 32
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 4 777 126 20 942 4 79 14 133 78 48 64
Arrive On Green 0.00 0.53 0.53 0.01 0.54 0.54 0.15 0.15 0.15 0.12 0.12 0.12
Sat Flow, veh/h 1681 1474 240 1681 1755 8 538 96 903 659 406 541
Grp Volume(v), veh/h 4 0 336 18 0 847 177 0 0 95 0 0
Grp Sat Flow(s),veh/h/ln 1681 0 1714 1681 0 1763 1537 0 0 1606 0 0
Q Serve(g_s), s 0.2 0.0 9.4 0.9 0.0 35.1 9.1 0.0 0.0 4.5 0.0 0.0
Cycle Q Clear(g_c), s 0.2 0.0 9.4 0.9 0.0 35.1 9.1 0.0 0.0 4.5 0.0 0.0
Prop In Lane 1.00 0.14 1.00 0.00 0.35 0.59 0.41 0.34
Lane Grp Cap(c), veh/h 4 0 904 20 0 946 226 0 0 190 0 0
V/C Ratio(X) 1.02 0.00 0.37 0.91 0.00 0.90 0.78 0.00 0.00 0.50 0.00 0.00
Avail Cap(c_a), veh/h 226 0 1068 226 0 1099 301 0 0 314 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 40.8 0.0 11.4 40.4 0.0 16.9 33.6 0.0 0.0 33.8 0.0 0.0
Incr Delay (d2), s/veh 219.1 0.0 0.3 70.4 0.0 8.8 9.3 0.0 0.0 2.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 4.5 0.8 0.0 19.3 4.4 0.0 0.0 2.1 0.0 0.0
LnGrp Delay(d),s/veh 260.1 0.0 11.6 110.8 0.0 25.7 43.0 0.0 0.0 35.8 0.0 0.0
LnGrp LOS F B F C D D
Approach Vol, veh/h 340 865 177 95
Approach Delay, s/veh 14.6 27.5 43.0 35.8
Approach LOS B C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 16.0 5.0 47.1 13.7 4.2 47.9
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 11.0 51.0 16.0 11.0 51.0
Max Q Clear Time (g_c+I1), s 11.1 2.9 11.4 6.5 2.2 37.1
Green Ext Time (p_c), s 0.4 0.0 10.7 0.3 0.0 6.8

Intersection Summary
HCM 2010 Ctrl Delay 26.9
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Existing + Project
23: Chestnut Dr & Leland Rd Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 356 3 4 1724 2 62 0 4 2 0 9
Future Volume (veh/h) 3 356 3 4 1724 2 62 0 4 2 0 9
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1765 1800 1765 1800
Adj Flow Rate, veh/h 4 440 4 5 2128 2 77 0 5 2 0 11
Adj No. of Lanes 1 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 95 1926 18 554 1945 2 202 0 101 60 8 73
Arrive On Green 0.55 0.57 0.55 0.55 0.57 0.55 0.07 0.00 0.07 0.07 0.00 0.07
Sat Flow, veh/h 189 3405 31 940 3437 3 1572 0 1480 76 118 1065
Grp Volume(v), veh/h 4 217 227 5 1038 1092 77 0 5 13 0 0
Grp Sat Flow(s),veh/h/ln 189 1676 1759 940 1676 1764 1572 0 1480 1259 0 0
Q Serve(g_s), s 0.0 4.9 4.9 0.2 43.0 43.0 0.0 0.0 0.2 0.0 0.0 0.0
Cycle Q Clear(g_c), s 42.0 4.9 4.9 5.1 43.0 43.0 3.4 0.0 0.2 3.4 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.00 1.00 1.00 0.15 0.85
Lane Grp Cap(c), veh/h 95 949 995 554 949 998 202 0 101 141 0 0
V/C Ratio(X) 0.04 0.23 0.23 0.01 1.09 1.09 0.38 0.00 0.05 0.09 0.00 0.00
Avail Cap(c_a), veh/h 95 949 995 554 949 998 563 0 487 523 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.81 0.81 0.81 0.61 0.61 0.61 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 38.0 8.2 8.2 10.0 16.5 16.5 34.6 0.0 33.1 33.3 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.1 0.1 0.0 53.0 52.8 0.4 0.0 0.1 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 2.2 2.4 0.1 33.5 35.1 1.6 0.0 0.1 0.3 0.0 0.0
LnGrp Delay(d),s/veh 38.1 8.3 8.3 10.0 69.5 69.3 35.0 0.0 33.2 33.4 0.0 0.0
LnGrp LOS D A A B F F D C C
Approach Vol, veh/h 448 2135 82 13
Approach Delay, s/veh 8.6 69.3 34.9 33.4
Approach LOS A E C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 47.0 9.2 47.0 9.2
Change Period (Y+Rc), s 5.0 4.0 5.0 4.0
Max Green Setting (Gmax), s 42.0 25.0 42.0 25.0
Max Q Clear Time (g_c+I1), s 44.0 5.4 45.0 5.4
Green Ext Time (p_c), s 0.0 0.1 0.0 0.1

Intersection Summary
HCM 2010 Ctrl Delay 57.9
HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary Existing + Project
24: Jacqueline Dr & Leland Rd Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 327 17 3 1586 12 73 1 16 23 0 16
Future Volume (veh/h) 3 327 17 3 1586 12 73 1 16 23 0 16
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 4 389 20 4 1888 14 87 1 19 27 0 19
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 12 1623 83 12 1705 13 183 2 24 135 15 61
Arrive On Green 0.01 0.50 0.49 0.01 1.00 0.98 0.09 0.09 0.09 0.09 0.00 0.09
Sat Flow, veh/h 1681 3245 166 1681 3411 25 1204 19 264 780 160 662
Grp Volume(v), veh/h 4 200 209 4 927 975 107 0 0 46 0 0
Grp Sat Flow(s),veh/h/ln 1681 1676 1735 1681 1676 1760 1487 0 0 1602 0 0
Q Serve(g_s), s 0.2 6.1 6.2 0.2 45.0 45.0 3.9 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 6.1 6.2 0.2 45.0 45.0 6.2 0.0 0.0 2.3 0.0 0.0
Prop In Lane 1.00 0.10 1.00 0.01 0.81 0.18 0.59 0.41
Lane Grp Cap(c), veh/h 12 838 868 12 838 880 209 0 0 210 0 0
V/C Ratio(X) 0.32 0.24 0.24 0.32 1.11 1.11 0.51 0.00 0.00 0.22 0.00 0.00
Avail Cap(c_a), veh/h 187 838 868 187 838 880 439 0 0 444 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.99 0.99 0.99 0.68 0.68 0.68 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 44.4 12.8 12.8 44.1 0.0 0.0 39.8 0.0 0.0 38.2 0.0 0.0
Incr Delay (d2), s/veh 14.1 0.1 0.1 9.8 59.7 60.4 1.9 0.0 0.0 0.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 2.8 3.0 0.1 13.9 14.8 2.7 0.0 0.0 1.1 0.0 0.0
LnGrp Delay(d),s/veh 58.5 12.9 13.0 53.9 59.7 60.4 41.8 0.0 0.0 38.7 0.0 0.0
LnGrp LOS E B B D F F D D
Approach Vol, veh/h 413 1906 107 46
Approach Delay, s/veh 13.4 60.1 41.8 38.7
Approach LOS B E D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.7 49.0 12.3 4.7 49.0 12.3
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s 10.0 44.0 23.0 10.0 44.0 23.0
Max Q Clear Time (g_c+I1), s 2.2 8.2 4.3 2.2 47.0 8.2
Green Ext Time (p_c), s 0.0 16.4 0.5 0.0 0.0 0.5

Intersection Summary
HCM 2010 Ctrl Delay 51.1
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Existing + Project
29: Crestview Dr & Leland Rd Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 527 62 38 1275 43 143 6 97 88 20 46
Future Volume (veh/h) 9 527 62 38 1275 43 143 6 97 88 20 46
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 9 555 65 40 1342 45 151 6 102 93 21 48
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 19 902 105 59 1066 36 182 198 157 117 35 79
Arrive On Green 0.01 0.30 0.29 0.04 0.32 0.31 0.11 0.11 0.11 0.07 0.07 0.07
Sat Flow, veh/h 1681 3022 353 1681 3307 111 1681 1765 1479 1681 471 1076
Grp Volume(v), veh/h 9 307 313 40 680 707 151 6 102 93 0 69
Grp Sat Flow(s),veh/h/ln 1681 1676 1699 1681 1676 1741 1681 1765 1479 1681 0 1546
Q Serve(g_s), s 0.5 14.2 14.3 2.1 29.0 29.0 7.9 0.3 6.0 4.9 0.0 3.9
Cycle Q Clear(g_c), s 0.5 14.2 14.3 2.1 29.0 29.0 7.9 0.3 6.0 4.9 0.0 3.9
Prop In Lane 1.00 0.21 1.00 0.06 1.00 1.00 1.00 0.70
Lane Grp Cap(c), veh/h 19 500 507 59 540 561 182 198 157 117 0 114
V/C Ratio(X) 0.48 0.61 0.62 0.68 1.26 1.26 0.83 0.03 0.65 0.80 0.00 0.61
Avail Cap(c_a), veh/h 187 522 529 205 540 561 205 471 386 205 0 412
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.94 0.94 0.94 0.41 0.41 0.41 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 44.2 27.1 27.3 42.9 30.5 30.5 39.3 35.6 38.6 41.2 0.0 40.6
Incr Delay (d2), s/veh 6.4 2.3 2.3 2.1 122.4 123.5 19.9 0.0 1.7 4.6 0.0 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 6.9 7.0 1.0 31.7 33.1 4.7 0.1 2.5 2.4 0.0 1.7
LnGrp Delay(d),s/veh 50.7 29.4 29.6 45.0 152.9 154.0 59.3 35.6 40.3 45.8 0.0 42.5
LnGrp LOS D C C D F F E D D D D
Approach Vol, veh/h 629 1427 259 162
Approach Delay, s/veh 29.8 150.4 51.2 44.4
Approach LOS C F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 7.2 30.8 10.3 14.1 5.0 33.0 13.7 10.6
Change Period (Y+Rc), s 4.0 5.0 4.0 4.5 4.0 5.0 4.0 4.5
Max Green Setting (Gmax), s 11.0 27.0 11.0 23.5 10.0 28.0 11.0 23.5
Max Q Clear Time (g_c+I1), s 4.1 16.3 6.9 8.0 2.5 31.0 9.9 5.9
Green Ext Time (p_c), s 0.0 8.3 0.0 0.3 0.0 0.0 0.0 0.3

Intersection Summary
HCM 2010 Ctrl Delay 102.5
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Existing + Project
35: Bailey Rd & Concord Blvd Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 139 209 25 118 1111 45 33 138 12 113 372 657
Future Volume (vph) 139 209 25 118 1111 45 33 138 12 113 372 657
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.99 1.00 0.95 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 3292 1676 3330 1676 1744 1676 1590 1403
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1676 3292 1676 3330 1676 1744 1676 1590 1403
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 153 230 27 130 1221 49 36 152 13 124 409 722
RTOR Reduction (vph) 0 6 0 0 2 0 0 2 0 0 12 160
Lane Group Flow (vph) 153 251 0 130 1268 0 36 163 0 124 585 374
Confl. Peds. (#/hr) 1 1 2 2
Confl. Bikes (#/hr) 2 2
Turn Type Prot NA Prot NA Prot NA Prot NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 8
Actuated Green, G (s) 11.0 46.5 13.6 49.1 3.5 34.5 13.1 44.1 44.1
Effective Green, g (s) 11.0 46.5 13.6 49.1 3.5 34.5 13.1 44.1 44.1
Actuated g/C Ratio 0.09 0.36 0.11 0.38 0.03 0.27 0.10 0.35 0.35
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 144 1198 178 1280 45 471 171 549 484
v/s Ratio Prot c0.09 0.08 0.08 c0.38 0.02 0.09 c0.07 c0.37
v/s Ratio Perm 0.27
v/c Ratio 1.06 0.21 0.73 0.99 0.80 0.35 0.73 1.06 0.77
Uniform Delay, d1 58.4 27.9 55.3 39.1 61.8 37.5 55.6 41.8 37.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 92.6 0.1 12.4 22.8 61.0 0.2 12.1 56.8 6.8
Delay (s) 151.0 28.1 67.7 61.8 122.8 37.7 67.7 98.6 44.2
Level of Service F C E E F D E F D
Approach Delay (s) 73.9 62.4 52.9 72.4
Approach LOS E E D E

Intersection Summary
HCM 2000 Control Delay 67.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 127.7 Sum of lost time (s) 20.0
Intersection Capacity Utilization 98.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing + Project
36: Bailey Rd & Myrtle Dr Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 9

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 52 46 259 64 123 1076
Future Volume (vph) 52 46 259 64 123 1076
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.94 0.97 1.00 1.00
Flt Protected 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1610 1717 1676 1765
Flt Permitted 0.97 1.00 0.95 1.00
Satd. Flow (perm) 1610 1717 1676 1765
Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89
Adj. Flow (vph) 58 52 291 72 138 1209
RTOR Reduction (vph) 41 0 10 0 0 0
Lane Group Flow (vph) 69 0 353 0 138 1209
Turn Type Prot NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases
Actuated Green, G (s) 7.0 40.4 8.3 53.7
Effective Green, g (s) 7.0 40.4 8.3 53.7
Actuated g/C Ratio 0.10 0.57 0.12 0.76
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 981 196 1340
v/s Ratio Prot c0.04 0.21 0.08 c0.69
v/s Ratio Perm
v/c Ratio 0.43 0.36 0.70 0.90
Uniform Delay, d1 30.0 8.2 30.0 6.5
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.2 10.9 8.7
Delay (s) 31.9 8.4 40.9 15.2
Level of Service C A D B
Approach Delay (s) 31.9 8.4 17.8
Approach LOS C A B

Intersection Summary
HCM 2000 Control Delay 16.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 70.7 Sum of lost time (s) 15.0
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing + Project
41: Treat Blvd & Cowell Rd Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 242 336 603 483 59 80 369 148 43 1424 118
Future Volume (veh/h) 110 242 336 603 483 59 80 369 148 43 1424 118
Number 3 8 18 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 116 255 354 635 508 62 84 388 156 45 1499 124
Adj No. of Lanes 2 2 1 2 2 0 1 2 1 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 158 693 309 587 1018 124 102 1529 683 57 1439 635
Arrive On Green 0.05 0.21 0.21 0.18 0.34 0.34 0.06 0.46 0.46 0.03 0.43 0.43
Sat Flow, veh/h 3261 3353 1496 3261 3010 366 1681 3353 1498 1681 3353 1479
Grp Volume(v), veh/h 116 255 354 635 282 288 84 388 156 45 1499 124
Grp Sat Flow(s),veh/h/ln 1630 1676 1496 1630 1676 1699 1681 1676 1498 1681 1676 1479
Q Serve(g_s), s 5.3 9.8 31.0 27.0 20.1 20.2 7.4 10.7 9.5 4.0 64.4 7.8
Cycle Q Clear(g_c), s 5.3 9.8 31.0 27.0 20.1 20.2 7.4 10.7 9.5 4.0 64.4 7.8
Prop In Lane 1.00 1.00 1.00 0.22 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 158 693 309 587 567 575 102 1529 683 57 1439 635
V/C Ratio(X) 0.74 0.37 1.15 1.08 0.50 0.50 0.82 0.25 0.23 0.79 1.04 0.20
Avail Cap(c_a), veh/h 217 693 309 587 567 575 112 1529 683 112 1439 635
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 70.4 51.1 59.5 61.5 39.5 39.5 69.6 25.1 24.8 71.9 42.8 26.7
Incr Delay (d2), s/veh 4.4 0.1 96.5 61.3 0.3 0.3 31.3 0.4 0.8 8.8 35.4 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 4.5 21.1 17.1 9.4 9.6 4.3 5.0 4.1 2.0 36.8 3.2
LnGrp Delay(d),s/veh 74.8 51.2 156.0 122.8 39.7 39.8 101.0 25.5 25.5 80.7 78.2 26.9
LnGrp LOS E D F F D D F C C F F C
Approach Vol, veh/h 725 1205 628 1668
Approach Delay, s/veh 106.1 83.5 35.6 74.5
Approach LOS F F D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.1 73.9 11.2 55.8 13.1 69.9 31.0 36.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s 10.0 63.5 10.0 48.0 10.0 63.5 27.0 31.0
Max Q Clear Time (g_c+I1), s 6.0 12.7 7.3 22.2 9.4 66.4 29.0 33.0
Green Ext Time (p_c), s 0.0 34.2 0.0 4.1 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 76.7
HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary Existing + Project
44: Oak Grove Rd & Treat Blvd Timing Plan: AM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 109 684 92 308 611 140 115 321 322 422 1704 136
Future Volume (veh/h) 109 684 92 308 611 140 115 321 322 422 1704 136
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.88 1.00 0.91 1.00 0.97 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 116 728 98 328 650 149 122 341 343 449 1813 145
Adj No. of Lanes 2 2 1 2 2 1 1 3 0 1 3 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 159 738 289 369 953 387 143 849 386 469 2083 166
Arrive On Green 0.05 0.22 0.22 0.11 0.28 0.28 0.09 0.26 0.26 0.28 0.46 0.46
Sat Flow, veh/h 3261 3353 1313 3261 3353 1361 1681 3212 1461 1681 4544 362
Grp Volume(v), veh/h 116 728 98 328 650 149 122 341 343 449 1280 678
Grp Sat Flow(s),veh/h/ln 1630 1676 1313 1630 1676 1361 1681 1606 1461 1681 1606 1694
Q Serve(g_s), s 5.3 32.4 9.4 14.9 25.8 13.2 10.7 13.1 33.9 39.4 53.8 54.2
Cycle Q Clear(g_c), s 5.3 32.4 9.4 14.9 25.8 13.2 10.7 13.1 33.9 39.4 53.8 54.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.21
Lane Grp Cap(c), veh/h 159 738 289 369 953 387 143 849 386 469 1472 777
V/C Ratio(X) 0.73 0.99 0.34 0.89 0.68 0.39 0.85 0.40 0.89 0.96 0.87 0.87
Avail Cap(c_a), veh/h 391 738 289 391 953 387 269 849 386 560 1472 777
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 70.4 58.3 49.3 65.6 47.7 43.1 67.7 45.4 53.1 53.2 36.6 36.7
Incr Delay (d2), s/veh 2.4 29.7 0.3 19.7 1.7 0.2 5.4 0.4 21.9 24.0 7.2 13.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 18.1 3.5 7.7 12.1 5.0 5.2 5.9 16.0 21.5 25.3 28.1
LnGrp Delay(d),s/veh 72.7 88.0 49.6 85.3 49.3 43.4 73.1 45.9 74.9 77.2 43.8 49.7
LnGrp LOS E F D F D D E D E E D D
Approach Vol, veh/h 942 1127 806 2407
Approach Delay, s/veh 82.1 59.0 62.4 51.7
Approach LOS F E E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.8 74.3 21.0 38.0 45.9 45.1 11.3 47.6
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s 24.0 56.5 18.0 33.0 50.0 30.5 18.0 33.0
Max Q Clear Time (g_c+I1), s 12.7 56.2 16.9 34.4 41.4 35.9 7.3 27.8
Green Ext Time (p_c), s 0.1 0.3 0.1 0.0 0.5 0.0 0.1 3.0

Intersection Summary
HCM 2010 Ctrl Delay 60.3
HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary Existing + Project
2: Willow Pass Rd & EB SR-4 Off-Ramp/EB SR-4 On-Ramp Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 352 5 31 0 0 0 0 356 1266 88 411 0
Future Volume (veh/h) 352 5 31 0 0 0 0 356 1266 88 411 0
Number 5 2 12 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1765 1765 0 1765 1765 1800 1765 0
Adj Flow Rate, veh/h 356 5 0 0 360 0 89 415 0
Adj No. of Lanes 0 1 1 0 2 1 0 2 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 566 8 512 0 962 430 0 962 0
Arrive On Green 0.34 0.34 0.00 0.00 0.29 0.00 0.00 0.29 0.00
Sat Flow, veh/h 1658 23 1500 0 3441 1500 0 3441 0
Grp Volume(v), veh/h 361 0 0 0 360 0 0 415 0
Grp Sat Flow(s),veh/h/ln 1682 0 1500 0 1676 1500 0 1676 0
Q Serve(g_s), s 6.3 0.0 0.0 0.0 3.0 0.0 0.0 3.5 0.0
Cycle Q Clear(g_c), s 6.3 0.0 0.0 0.0 3.0 0.0 0.0 3.5 0.0
Prop In Lane 0.99 1.00 0.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 574 0 512 0 962 430 0 962 0
V/C Ratio(X) 0.63 0.00 0.00 0.00 0.37 0.00 0.00 0.43 0.00
Avail Cap(c_a), veh/h 1779 0 1587 0 1534 686 0 2876 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 9.7 0.0 0.0 0.0 10.0 0.0 0.0 10.1 0.0
Incr Delay (d2), s/veh 1.9 0.0 0.0 0.0 0.2 0.0 0.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.2 0.0 0.0 0.0 1.4 0.0 0.0 1.7 0.0
LnGrp Delay(d),s/veh 11.6 0.0 0.0 0.0 10.2 0.0 0.0 10.5 0.0
LnGrp LOS B B B
Approach Vol, veh/h 361 360 415
Approach Delay, s/veh 11.6 10.2 10.5
Approach LOS B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 7 8
Phs Duration (G+Y+Rc), s 18.9 16.0 0.0 16.0
Change Period (Y+Rc), s 7.0 6.0 5.5 6.0
Max Green Setting (Gmax), s 37.0 30.0 8.5 16.0
Max Q Clear Time (g_c+I1), s 8.3 5.5 0.0 5.0
Green Ext Time (p_c), s 4.0 4.5 0.0 3.3

Intersection Summary
HCM 2010 Ctrl Delay 10.7
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing + Project
35: Bailey Rd & Concord Blvd Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 387 867 67 27 400 114 54 412 42 83 190 133
Future Volume (veh/h) 387 867 67 27 400 114 54 412 42 83 190 133
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 407 913 71 28 421 120 57 434 44 87 200 140
Adj No. of Lanes 1 2 0 1 2 0 1 1 0 1 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 347 1248 97 57 578 163 87 434 44 109 510 432
Arrive On Green 0.21 0.40 0.40 0.03 0.22 0.22 0.05 0.28 0.28 0.06 0.29 0.29
Sat Flow, veh/h 1681 3147 245 1681 2582 729 1681 1576 160 1681 1765 1495
Grp Volume(v), veh/h 407 486 498 28 272 269 57 0 478 87 200 140
Grp Sat Flow(s),veh/h/ln 1681 1676 1715 1681 1676 1634 1681 0 1736 1681 1765 1495
Q Serve(g_s), s 18.0 21.5 21.5 1.4 13.1 13.3 2.9 0.0 24.0 4.5 7.9 6.4
Cycle Q Clear(g_c), s 18.0 21.5 21.5 1.4 13.1 13.3 2.9 0.0 24.0 4.5 7.9 6.4
Prop In Lane 1.00 0.14 1.00 0.45 1.00 0.09 1.00 1.00
Lane Grp Cap(c), veh/h 347 665 680 57 375 366 87 0 478 109 510 432
V/C Ratio(X) 1.17 0.73 0.73 0.49 0.72 0.74 0.66 0.00 1.00 0.80 0.39 0.32
Avail Cap(c_a), veh/h 347 665 680 116 423 412 116 0 478 116 510 432
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.6 22.4 22.4 41.4 31.3 31.4 40.6 0.0 31.6 40.2 24.9 24.3
Incr Delay (d2), s/veh 104.2 4.5 4.4 2.4 6.1 6.7 3.2 0.0 41.3 27.1 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 18.3 10.7 10.9 0.7 6.7 6.7 1.4 0.0 16.9 2.9 3.9 2.7
LnGrp Delay(d),s/veh 138.8 26.8 26.8 43.8 37.4 38.1 43.7 0.0 72.9 67.3 25.1 24.5
LnGrp LOS F C C D D D D F E C C
Approach Vol, veh/h 1391 569 535 427
Approach Delay, s/veh 59.6 38.1 69.8 33.5
Approach LOS E D E C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.0 39.6 10.7 29.0 23.0 24.5 9.5 30.2
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 6.0 34.0 6.0 24.0 18.0 22.0 6.0 24.0
Max Q Clear Time (g_c+I1), s 3.4 23.5 6.5 26.0 20.0 15.3 4.9 9.9
Green Ext Time (p_c), s 0.0 7.8 0.0 0.0 0.0 4.2 0.0 2.6

Intersection Summary
HCM 2010 Ctrl Delay 53.4
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Existing + Project
39: Treat Blvd/Denkinger Rd & Clayton Rd Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 127 1392 171 360 648 77 248 486 547 138 262 55
Future Volume (veh/h) 127 1392 171 360 648 77 248 486 547 138 262 55
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 135 1481 182 383 689 0 264 517 582 147 279 59
Adj No. of Lanes 1 3 0 2 3 0 2 2 1 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 156 1946 239 429 2344 0 312 626 474 169 528 110
Arrive On Green 0.09 0.45 0.45 0.13 0.49 0.00 0.10 0.19 0.19 0.10 0.19 0.19
Sat Flow, veh/h 1681 4345 534 3261 4976 0 3261 3353 1483 1681 2758 574
Grp Volume(v), veh/h 135 1094 569 383 689 0 264 517 582 147 168 170
Grp Sat Flow(s),veh/h/ln 1681 1606 1667 1630 1606 0 1630 1676 1483 1681 1676 1656
Q Serve(g_s), s 11.9 42.8 42.9 17.3 12.9 0.0 12.0 22.2 28.0 12.9 13.5 13.9
Cycle Q Clear(g_c), s 11.9 42.8 42.9 17.3 12.9 0.0 12.0 22.2 28.0 12.9 13.5 13.9
Prop In Lane 1.00 0.32 1.00 0.00 1.00 1.00 1.00 0.35
Lane Grp Cap(c), veh/h 156 1438 746 429 2344 0 312 626 474 169 321 317
V/C Ratio(X) 0.87 0.76 0.76 0.89 0.29 0.00 0.85 0.83 1.23 0.87 0.52 0.54
Avail Cap(c_a), veh/h 235 1438 746 543 2344 0 609 626 474 314 321 317
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.84 0.84 0.84 0.84 0.84 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 67.1 34.7 34.7 64.1 23.1 0.0 66.7 58.7 51.2 66.5 54.5 54.6
Incr Delay (d2), s/veh 11.4 3.3 6.2 10.9 0.1 0.0 2.5 8.4 119.7 5.2 0.7 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.0 19.7 21.0 8.5 5.7 0.0 5.5 11.1 35.4 6.2 6.3 6.5
LnGrp Delay(d),s/veh 78.5 37.9 40.9 75.0 23.1 0.0 69.2 67.0 170.9 71.7 55.2 55.6
LnGrp LOS E D D E C E E F E E E
Approach Vol, veh/h 1798 1072 1363 485
Approach Delay, s/veh 41.9 41.7 111.8 60.4
Approach LOS D D F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 24.7 72.2 19.3 33.7 18.9 78.0 20.1 33.0
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 25.0 49.0 28.0 28.0 21.0 53.0 28.0 28.0
Max Q Clear Time (g_c+I1), s 19.3 44.9 14.0 15.9 13.9 14.9 14.9 30.0
Green Ext Time (p_c), s 0.4 3.9 0.4 4.0 0.1 30.0 0.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 63.9
HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary Existing + Project
41: Treat Blvd & Cowell Rd Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 306 667 126 222 295 95 257 1416 744 89 514 153
Future Volume (veh/h) 306 667 126 222 295 95 257 1416 744 89 514 153
Number 3 8 18 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 340 741 140 247 328 106 286 1573 827 99 571 170
Adj No. of Lanes 2 2 1 2 2 0 1 2 1 1 2 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 349 766 336 256 499 158 309 1642 720 119 1264 561
Arrive On Green 0.11 0.23 0.23 0.08 0.20 0.20 0.18 0.49 0.49 0.07 0.38 0.38
Sat Flow, veh/h 3261 3353 1471 3261 2493 791 1681 3353 1470 1681 3353 1489
Grp Volume(v), veh/h 340 741 140 247 219 215 286 1573 827 99 571 170
Grp Sat Flow(s),veh/h/ln 1630 1676 1471 1630 1676 1607 1681 1676 1470 1681 1676 1489
Q Serve(g_s), s 14.6 30.6 11.4 10.6 16.8 17.3 23.4 63.1 68.6 8.1 17.9 11.2
Cycle Q Clear(g_c), s 14.6 30.6 11.4 10.6 16.8 17.3 23.4 63.1 68.6 8.1 17.9 11.2
Prop In Lane 1.00 1.00 1.00 0.49 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 349 766 336 256 335 321 309 1642 720 119 1264 561
V/C Ratio(X) 0.97 0.97 0.42 0.96 0.65 0.67 0.93 0.96 1.15 0.83 0.45 0.30
Avail Cap(c_a), veh/h 349 766 336 256 335 321 432 1642 720 120 1264 561
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 62.3 53.5 46.0 64.3 51.5 51.7 56.2 34.3 35.7 64.2 32.8 30.7
Incr Delay (d2), s/veh 40.7 24.4 0.3 45.9 3.5 4.3 17.9 14.2 82.6 34.6 0.4 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.5 16.8 4.7 6.4 8.1 8.1 12.4 32.3 44.2 4.9 8.4 4.7
LnGrp Delay(d),s/veh 103.0 77.9 46.3 110.2 55.1 56.1 74.1 48.5 118.3 98.8 33.1 31.1
LnGrp LOS F E D F E E E D F F C C
Approach Vol, veh/h 1221 681 2686 840
Approach Delay, s/veh 81.3 75.4 72.7 40.5
Approach LOS F E E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.9 74.1 19.0 33.0 29.7 58.3 15.0 37.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s 10.0 68.5 15.0 28.0 36.0 42.5 11.0 32.0
Max Q Clear Time (g_c+I1), s 10.1 70.6 16.6 19.3 25.4 19.9 12.6 32.6
Green Ext Time (p_c), s 0.0 0.0 0.0 3.7 0.3 21.3 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 70.0
HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary Existing + Project
44: Oak Grove Rd & Treat Blvd Timing Plan: PM Peak

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Existing + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 395 492 131 265 539 446 185 1708 179 191 553 149
Future Volume (veh/h) 395 492 131 265 539 446 185 1708 179 191 553 149
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.95 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 429 535 142 288 586 485 201 1857 195 208 601 162
Adj No. of Lanes 2 2 1 2 2 1 1 3 0 1 3 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 419 737 316 332 647 276 224 1880 196 204 1566 414
Arrive On Green 0.13 0.22 0.22 0.10 0.19 0.19 0.13 0.43 0.43 0.12 0.41 0.41
Sat Flow, veh/h 3261 3353 1439 3261 3353 1430 1681 4422 461 1681 3790 1001
Grp Volume(v), veh/h 429 535 142 288 586 485 201 1345 707 208 507 256
Grp Sat Flow(s),veh/h/ln 1630 1676 1439 1630 1676 1430 1681 1606 1672 1681 1606 1579
Q Serve(g_s), s 18.0 20.7 12.0 12.2 23.9 27.0 16.5 58.0 58.9 17.0 15.4 15.9
Cycle Q Clear(g_c), s 18.0 20.7 12.0 12.2 23.9 27.0 16.5 58.0 58.9 17.0 15.4 15.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.28 1.00 0.63
Lane Grp Cap(c), veh/h 419 737 316 332 647 276 224 1365 711 204 1327 652
V/C Ratio(X) 1.02 0.73 0.45 0.87 0.91 1.76 0.90 0.99 0.99 1.02 0.38 0.39
Avail Cap(c_a), veh/h 419 737 316 349 647 276 324 1365 711 204 1327 652
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 61.0 50.7 47.3 62.0 55.3 56.5 59.7 39.8 40.1 61.5 28.6 28.8
Incr Delay (d2), s/veh 50.0 3.1 0.4 18.5 16.1 356.0 15.8 20.9 32.3 68.1 0.8 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.0 9.9 4.8 6.3 12.5 37.9 8.6 29.6 33.5 11.7 7.0 7.2
LnGrp Delay(d),s/veh 111.0 53.8 47.7 80.5 71.4 412.5 75.6 60.8 72.3 129.7 29.5 30.5
LnGrp LOS F D D F E F E E E F C C
Approach Vol, veh/h 1106 1359 2253 971
Approach Delay, s/veh 75.2 195.1 65.7 51.2
Approach LOS E F E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 22.6 63.4 18.2 35.8 21.0 65.0 22.0 32.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s 27.0 49.5 15.0 30.0 17.0 59.5 18.0 27.0
Max Q Clear Time (g_c+I1), s 18.5 17.9 14.2 22.7 19.0 60.9 20.0 29.0
Green Ext Time (p_c), s 0.2 28.5 0.1 3.8 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 96.0
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Cumulative + Project
3: Willow Pass Rd & WB SR-4 On-Ramp/WB SR-4 Off-Ramp Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 365 144 117 367 288 0 0 235 1885
Future Volume (vph) 0 0 0 365 144 117 367 288 0 0 235 1885
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 7.0 7.0 7.0 5.5 6.0 6.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.98 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1593 1640 1481 1676 3353 3353 1482
Flt Permitted 0.95 0.98 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1593 1640 1481 1676 3353 3353 1482
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 0 0 0 372 147 119 374 294 0 0 240 1923
RTOR Reduction (vph) 0 0 0 0 0 92 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 257 262 27 374 294 0 0 240 1923
Confl. Peds. (#/hr) 1 1 1 1
Confl. Bikes (#/hr) 1
Turn Type Split NA Perm Prot NA NA Free
Protected Phases 1 1 3 8 4
Permitted Phases 1 Free
Actuated Green, G (s) 12.7 12.7 12.7 16.1 31.1 9.5 56.8
Effective Green, g (s) 12.7 12.7 12.7 16.1 31.1 9.5 56.8
Actuated g/C Ratio 0.22 0.22 0.22 0.28 0.55 0.17 1.00
Clearance Time (s) 7.0 7.0 7.0 5.5 6.0 6.0
Vehicle Extension (s) 4.5 4.5 4.5 3.0 3.0 3.0
Lane Grp Cap (vph) 356 366 331 475 1835 560 1482
v/s Ratio Prot 0.16 0.16 0.22 0.09 0.07
v/s Ratio Perm 0.02 c1.30
v/c Ratio 0.72 0.72 0.08 0.79 0.16 0.43 1.30
Uniform Delay, d1 20.4 20.4 17.4 18.8 6.4 21.2 28.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.0 7.4 0.2 8.4 0.0 0.5 139.0
Delay (s) 28.4 27.8 17.6 27.2 6.4 21.7 167.4
Level of Service C C B C A C F
Approach Delay (s) 0.0 26.1 18.0 151.2
Approach LOS A C B F

Intersection Summary
HCM 2000 Control Delay 102.6 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.92
Actuated Cycle Length (s) 56.8 Sum of lost time (s) 18.5
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
6: San Marcos Blvd & Leland Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 317 186 212 282 805 821 125 740 201 269 310 461
Future Volume (veh/h) 317 186 212 282 805 821 125 740 201 269 310 461
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 369 216 247 328 936 0 145 860 234 313 360 536
Adj No. of Lanes 1 2 0 1 2 1 2 2 1 2 2 0
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 363 465 416 354 911 408 188 832 372 322 485 433
Arrive On Green 0.22 0.28 0.28 0.21 0.27 0.00 0.06 0.25 0.25 0.10 0.29 0.29
Sat Flow, veh/h 1681 1676 1500 1681 3353 1500 3261 3353 1496 3261 1676 1497
Grp Volume(v), veh/h 369 216 247 328 936 0 145 860 234 313 360 536
Grp Sat Flow(s),veh/h/ln 1681 1676 1500 1681 1676 1500 1630 1676 1496 1630 1676 1497
Q Serve(g_s), s 31.3 15.5 20.7 27.8 39.4 0.0 6.4 36.0 20.2 13.9 28.2 41.9
Cycle Q Clear(g_c), s 31.3 15.5 20.7 27.8 39.4 0.0 6.4 36.0 20.2 13.9 28.2 41.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 363 465 416 354 911 408 188 832 372 322 485 433
V/C Ratio(X) 1.02 0.46 0.59 0.93 1.03 0.00 0.77 1.03 0.63 0.97 0.74 1.24
Avail Cap(c_a), veh/h 363 465 416 483 911 408 209 832 372 322 485 433
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 56.8 43.5 45.3 56.2 52.8 0.0 67.4 54.5 48.6 65.2 46.7 51.5
Incr Delay (d2), s/veh 51.7 1.2 3.0 20.0 37.0 0.0 14.6 40.0 3.4 42.9 6.1 125.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 19.7 7.4 8.9 14.9 22.9 0.0 3.3 21.3 8.7 8.2 13.9 32.4
LnGrp Delay(d),s/veh 108.6 44.7 48.4 76.2 89.8 0.0 82.0 94.5 52.0 108.0 52.7 177.2
LnGrp LOS F D D E F F F D F D F
Approach Vol, veh/h 832 1264 1239 1209
Approach Delay, s/veh 74.1 86.3 85.0 122.2
Approach LOS E F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 36.0 47.2 13.9 47.9 36.8 46.4 19.8 42.0
Change Period (Y+Rc), s 5.5 7.0 5.5 6.0 5.5 7.0 5.5 6.0
Max Green Setting (Gmax), s 41.7 29.0 9.3 41.0 31.3 39.4 14.3 36.0
Max Q Clear Time (g_c+I1), s 29.8 22.7 8.4 43.9 33.3 41.4 15.9 38.0
Green Ext Time (p_c), s 0.8 5.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 93.3
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Cumulative + Project
7: San Marcos Blvd/Willow Pass Rd & EB SR-4 Off-Ramp Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 339 0 709 0 0 0 0 1499 379 0 330 285
Future Volume (vph) 339 0 709 0 0 0 0 1499 379 0 330 285
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.5 4.5 4.5 6.0 6.0 4.0
Lane Util. Factor 0.95 0.91 0.95 0.91 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.86 0.85 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1593 1380 1425 4652 3353 1500
Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1593 1380 1425 4652 3353 1500
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 373 0 779 0 0 0 0 1647 416 0 363 313
RTOR Reduction (vph) 0 269 291 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 336 142 114 0 0 0 0 2063 0 0 363 313
Confl. Peds. (#/hr) 1 1
Turn Type Split NA Perm NA NA Free
Protected Phases 4 4 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 16.0 16.0 16.0 30.3 30.3 56.8
Effective Green, g (s) 16.0 16.0 16.0 30.3 30.3 56.8
Actuated g/C Ratio 0.28 0.28 0.28 0.53 0.53 1.00
Clearance Time (s) 4.5 4.5 4.5 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 448 388 401 2481 1788 1500
v/s Ratio Prot c0.21 0.10 c0.44 0.11
v/s Ratio Perm 0.08 0.21
v/c Ratio 0.75 0.37 0.28 0.83 0.20 0.21
Uniform Delay, d1 18.6 16.3 15.9 11.1 6.9 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.9 0.6 0.4 2.5 0.1 0.3
Delay (s) 25.5 16.9 16.3 13.6 7.0 0.3
Level of Service C B B B A A
Approach Delay (s) 19.2 0.0 13.6 3.9
Approach LOS B A B A

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 56.8 Sum of lost time (s) 10.5
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative + Project
8: Willow Pass Rd & Evora Rd/WB SR-4 Off-Ramp Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 35 0 456 98 307 101 549 373 0 0 1803 408
Future Volume (vph) 35 0 456 98 307 101 549 373 0 0 1803 408
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.97 0.95 0.86
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.97
Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3252 1500 1744 1500 3252 3353 5889
Flt Permitted 0.51 1.00 0.99 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1745 1500 1744 1500 3252 3353 5889
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 38 0 490 105 330 109 590 401 0 0 1939 439
RTOR Reduction (vph) 0 0 453 0 0 64 0 0 0 0 26 0
Lane Group Flow (vph) 38 0 37 0 435 45 590 401 0 0 2352 0
Confl. Bikes (#/hr) 1
Turn Type Perm Perm Split NA Perm Prot NA NA
Protected Phases 3 3 5 2 6
Permitted Phases 4 4 3
Actuated Green, G (s) 10.2 10.2 32.2 32.2 27.8 79.1 47.3
Effective Green, g (s) 10.2 10.2 32.2 32.2 27.8 79.1 47.3
Actuated g/C Ratio 0.08 0.08 0.24 0.24 0.21 0.59 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0
Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 132 113 417 359 672 1971 2071
v/s Ratio Prot c0.25 c0.18 0.12 c0.40
v/s Ratio Perm 0.02 c0.02 0.03
v/c Ratio 0.29 0.33 1.04 0.13 0.88 0.20 1.14
Uniform Delay, d1 58.7 58.9 51.1 40.1 51.7 13.0 43.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 1.2 55.8 0.1 12.1 0.1 67.6
Delay (s) 59.6 60.1 106.9 40.2 63.8 13.0 111.2
Level of Service E E F D E B F
Approach Delay (s) 60.1 93.5 43.3 111.2
Approach LOS E F D F

Intersection Summary
HCM 2000 Control Delay 87.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 134.5 Sum of lost time (s) 17.0
Intersection Capacity Utilization 98.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative + Project
17: Southwood Dr & Leland Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 926 54 125 1183 182 500
Future Volume (vph) 926 54 125 1183 182 500
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.4 4.4 4.4 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3315 1676 3353 1676 1479
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3315 1676 3353 1676 1479
Peak-hour factor, PHF 0.87 0.87 0.87 0.87 0.87 0.87
Adj. Flow (vph) 1064 62 144 1360 209 575
RTOR Reduction (vph) 5 0 0 0 0 463
Lane Group Flow (vph) 1121 0 144 1360 209 112
Confl. Peds. (#/hr) 14 14 1 1
Confl. Bikes (#/hr) 2
Turn Type NA Prot NA Prot Perm
Protected Phases 2 1 3 6 4
Permitted Phases 4
Actuated Green, G (s) 29.0 7.0 65.7 13.0 13.0
Effective Green, g (s) 30.0 7.6 66.3 13.6 13.0
Actuated g/C Ratio 0.34 0.09 0.75 0.15 0.15
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1121 143 2506 256 216
v/s Ratio Prot c0.34 c0.09 c0.41 c0.12
v/s Ratio Perm 0.08
v/c Ratio 1.00 1.01 0.54 0.82 0.52
Uniform Delay, d1 29.4 40.6 4.8 36.3 35.0
Progression Factor 1.00 1.28 0.46 1.00 1.00
Incremental Delay, d2 27.0 75.8 0.2 17.9 2.3
Delay (s) 56.3 127.7 2.4 54.2 37.2
Level of Service E F A D D
Approach Delay (s) 56.3 14.4 41.8
Approach LOS E B D

Intersection Summary
HCM 2000 Control Delay 34.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 88.7 Sum of lost time (s) 17.2
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
18: Leland Rd & Bailey Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 409 435 670 316 1198 738 145 677 160 304 575 189
Future Volume (veh/h) 409 435 670 316 1198 738 145 677 160 304 575 189
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.97 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 454 483 744 351 1331 820 161 752 178 338 639 210
Adj No. of Lanes 2 2 1 1 2 1 1 2 1 2 1 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 376 954 398 271 1109 673 139 986 419 419 599 678
Arrive On Green 0.12 0.28 0.27 0.16 0.33 0.33 0.08 0.30 0.29 0.17 0.46 0.46
Sat Flow, veh/h 3261 3353 1459 1681 3353 1436 1648 3288 1453 3198 1731 1456
Grp Volume(v), veh/h 454 483 744 351 1331 820 161 752 178 338 639 210
Grp Sat Flow(s),veh/h/ln 1630 1676 1459 1681 1676 1436 1648 1644 1453 1599 1731 1456
Q Serve(g_s), s 15.0 15.7 35.5 21.0 43.0 43.0 11.0 27.0 12.9 13.2 45.0 10.3
Cycle Q Clear(g_c), s 15.0 15.7 35.5 21.0 43.0 43.0 11.0 27.0 12.9 13.2 45.0 10.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 376 954 398 271 1109 673 139 986 419 419 599 678
V/C Ratio(X) 1.21 0.51 1.87 1.29 1.20 1.22 1.15 0.76 0.43 0.81 1.07 0.31
Avail Cap(c_a), veh/h 376 954 398 271 1109 673 139 986 419 531 599 678
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33
Upstream Filter(I) 0.99 0.99 0.99 0.09 0.09 0.09 1.00 1.00 1.00 0.85 0.85 0.85
Uniform Delay (d), s/veh 57.5 38.9 47.2 54.5 43.5 35.0 59.5 41.3 37.5 52.1 35.1 17.6
Incr Delay (d2), s/veh 115.3 0.2 399.8 134.4 90.9 99.8 123.7 5.6 3.1 6.1 53.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 12.8 7.3 58.6 19.9 33.9 42.7 9.8 13.0 5.5 6.2 30.2 4.3
LnGrp Delay(d),s/veh 172.8 39.1 447.1 188.9 134.4 134.7 183.2 46.9 40.7 58.2 88.0 18.6
LnGrp LOS F D F F F F F D D E F B
Approach Vol, veh/h 1681 2502 1091 1187
Approach Delay, s/veh 255.8 142.2 66.0 67.3
Approach LOS F F E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 21.0 43.0 25.0 41.0 15.0 49.0 19.0 47.0
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s 20.5 32.9 19.9 35.5 9.9 43.5 13.9 41.5
Max Q Clear Time (g_c+I1), s 15.2 29.0 23.0 37.5 13.0 47.0 17.0 45.0
Green Ext Time (p_c), s 0.7 2.3 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 145.1
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative + Project
23: Chestnut Dr & Leland Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 835 3 4 2268 2 66 5 4 2 5 9
Future Volume (veh/h) 3 835 3 4 2268 2 66 5 4 2 5 9
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1765 1800 1765 1800
Adj Flow Rate, veh/h 4 1031 4 5 2800 2 81 6 5 2 6 11
Adj No. of Lanes 1 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 95 1938 8 293 1945 1 201 8 118 56 41 62
Arrive On Green 0.55 0.57 0.55 0.55 0.57 0.55 0.08 0.08 0.08 0.08 0.08 0.08
Sat Flow, veh/h 97 3425 13 543 3438 2 1384 102 1483 49 520 782
Grp Volume(v), veh/h 4 505 530 5 1365 1437 87 0 5 19 0 0
Grp Sat Flow(s),veh/h/ln 97 1676 1762 543 1676 1764 1486 0 1483 1350 0 0
Q Serve(g_s), s 0.0 14.2 14.2 0.4 43.0 43.0 0.0 0.0 0.2 0.0 0.0 0.0
Cycle Q Clear(g_c), s 42.0 14.2 14.2 14.7 43.0 43.0 4.2 0.0 0.2 4.2 0.0 0.0
Prop In Lane 1.00 0.01 1.00 0.00 0.93 1.00 0.11 0.58
Lane Grp Cap(c), veh/h 95 949 997 293 949 998 209 0 118 160 0 0
V/C Ratio(X) 0.04 0.53 0.53 0.02 1.44 1.44 0.42 0.00 0.04 0.12 0.00 0.00
Avail Cap(c_a), veh/h 95 949 997 293 949 998 559 0 488 546 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.84 0.84 0.84 0.09 0.09 0.09 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 38.0 10.2 10.3 15.4 16.5 16.5 34.2 0.0 32.3 32.6 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.4 0.4 0.0 198.2 198.3 0.5 0.0 0.1 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 6.5 6.9 0.1 71.7 75.5 1.8 0.0 0.1 0.4 0.0 0.0
LnGrp Delay(d),s/veh 38.1 10.6 10.6 15.4 214.7 214.8 34.6 0.0 32.4 32.7 0.0 0.0
LnGrp LOS D B B B F F C C C
Approach Vol, veh/h 1039 2807 92 19
Approach Delay, s/veh 10.7 214.4 34.5 32.7
Approach LOS B F C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 47.0 10.0 47.0 10.0
Change Period (Y+Rc), s 5.0 4.0 5.0 4.0
Max Green Setting (Gmax), s 42.0 25.0 42.0 25.0
Max Q Clear Time (g_c+I1), s 44.0 6.2 45.0 6.2
Green Ext Time (p_c), s 0.0 0.1 0.0 0.1

Intersection Summary
HCM 2010 Ctrl Delay 155.9
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative + Project
24: Jacqueline Dr & Leland Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 801 27 5 2094 12 83 1 45 24 5 16
Future Volume (veh/h) 3 801 27 5 2094 12 83 1 45 24 5 16
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 4 954 32 6 2493 14 99 1 54 29 6 19
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 12 1644 55 18 1709 10 181 7 66 147 38 67
Arrive On Green 0.01 0.50 0.49 0.02 1.00 0.98 0.13 0.13 0.13 0.13 0.13 0.13
Sat Flow, veh/h 1681 3311 111 1681 3418 19 909 57 521 670 299 526
Grp Volume(v), veh/h 4 483 503 6 1221 1286 154 0 0 54 0 0
Grp Sat Flow(s),veh/h/ln 1681 1676 1745 1681 1676 1761 1486 0 0 1495 0 0
Q Serve(g_s), s 0.2 18.3 18.4 0.3 45.0 45.0 6.2 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 18.3 18.4 0.3 45.0 45.0 9.0 0.0 0.0 2.8 0.0 0.0
Prop In Lane 1.00 0.06 1.00 0.01 0.64 0.35 0.54 0.35
Lane Grp Cap(c), veh/h 12 832 867 18 838 880 255 0 0 252 0 0
V/C Ratio(X) 0.32 0.58 0.58 0.33 1.46 1.46 0.60 0.00 0.00 0.21 0.00 0.00
Avail Cap(c_a), veh/h 187 838 873 187 838 880 437 0 0 435 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.92 0.92 0.92 0.35 0.35 0.35 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 44.4 16.0 16.0 43.7 0.0 0.0 38.0 0.0 0.0 35.4 0.0 0.0
Incr Delay (d2), s/veh 13.1 0.9 0.9 3.6 208.0 209.4 2.3 0.0 0.0 0.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 8.7 9.0 0.2 48.4 51.2 3.9 0.0 0.0 1.2 0.0 0.0
LnGrp Delay(d),s/veh 57.6 16.9 16.9 47.3 208.0 209.4 40.3 0.0 0.0 35.9 0.0 0.0
LnGrp LOS E B B D F F D D
Approach Vol, veh/h 990 2513 154 54
Approach Delay, s/veh 17.1 208.3 40.3 35.9
Approach LOS B F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 5.0 48.7 15.5 4.7 49.0 15.5
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s 10.0 44.0 23.0 10.0 44.0 23.0
Max Q Clear Time (g_c+I1), s 2.3 20.4 4.8 2.2 47.0 11.0
Green Ext Time (p_c), s 0.0 20.5 0.8 0.0 0.0 0.6

Intersection Summary
HCM 2010 Ctrl Delay 147.8
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative + Project
27: Dover Way & Leland Rd Timing Plan: AM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 1041 40 2 1751 10 116 5 9 12 1 31
Future Volume (veh/h) 7 1041 40 2 1751 10 116 5 9 12 1 31
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1800 1765 1800 1800 1765 1800
Adj Flow Rate, veh/h 7 1052 40 2 1769 10 117 5 9 12 1 31
Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 15 1593 61 5 1633 9 220 6 11 79 24 126
Arrive On Green 0.01 0.48 0.47 0.01 0.96 0.93 0.11 0.11 0.11 0.11 0.11 0.11
Sat Flow, veh/h 1681 3292 125 1681 3418 19 1299 55 100 257 217 1131
Grp Volume(v), veh/h 7 536 556 2 867 912 131 0 0 44 0 0
Grp Sat Flow(s),veh/h/ln 1681 1676 1741 1681 1676 1761 1454 0 0 1605 0 0
Q Serve(g_s), s 0.4 21.8 21.8 0.1 43.0 43.0 5.5 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.4 21.8 21.8 0.1 43.0 43.0 7.8 0.0 0.0 2.3 0.0 0.0
Prop In Lane 1.00 0.07 1.00 0.01 0.89 0.07 0.27 0.70
Lane Grp Cap(c), veh/h 15 811 842 5 801 841 238 0 0 230 0 0
V/C Ratio(X) 0.47 0.66 0.66 0.44 1.08 1.08 0.55 0.00 0.00 0.19 0.00 0.00
Avail Cap(c_a), veh/h 187 811 842 187 801 841 468 0 0 474 0 0
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.84 0.84 0.84 0.44 0.44 0.44 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 44.4 17.6 17.6 44.7 2.0 2.0 38.8 0.0 0.0 36.6 0.0 0.0
Incr Delay (d2), s/veh 6.9 1.5 1.5 10.5 47.3 47.5 0.7 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 10.3 10.7 0.1 20.8 21.8 3.2 0.0 0.0 1.0 0.0 0.0
LnGrp Delay(d),s/veh 51.2 19.1 19.1 55.2 49.3 49.5 39.6 0.0 0.0 36.7 0.0 0.0
LnGrp LOS D B B E F F D D
Approach Vol, veh/h 1099 1781 131 44
Approach Delay, s/veh 19.3 49.4 39.6 36.7
Approach LOS B D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.2 47.6 14.0 4.8 47.0 14.0
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0 4.0
Max Green Setting (Gmax), s 10.0 42.0 25.0 10.0 42.0 25.0
Max Q Clear Time (g_c+I1), s 2.1 23.8 4.3 2.4 45.0 9.8
Green Ext Time (p_c), s 0.0 11.1 0.3 0.0 0.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 38.0
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Cumulative + Project
29: Crestview Dr & Leland Rd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 21 937 91 38 1694 59 148 6 97 94 20 60
Future Volume (veh/h) 21 937 91 38 1694 59 148 6 97 94 20 60
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.97 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 22 986 96 40 1783 62 156 6 102 99 21 63
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 80 1474 144 195 1578 55 187 216 173 124 33 98
Arrive On Green 0.47 0.48 0.47 0.47 0.48 0.47 0.11 0.12 0.12 0.07 0.09 0.08
Sat Flow, veh/h 250 3086 300 519 3303 114 1681 1765 1481 1681 384 1152
Grp Volume(v), veh/h 22 536 546 40 900 945 156 6 102 99 0 84
Grp Sat Flow(s),veh/h/ln 250 1676 1710 519 1676 1741 1681 1765 1481 1681 0 1535
Q Serve(g_s), s 0.0 22.1 22.1 5.9 43.0 43.0 8.2 0.3 5.9 5.2 0.0 4.8
Cycle Q Clear(g_c), s 42.0 22.1 22.1 28.0 43.0 43.0 8.2 0.3 5.9 5.2 0.0 4.8
Prop In Lane 1.00 0.18 1.00 0.07 1.00 1.00 1.00 0.75
Lane Grp Cap(c), veh/h 80 801 817 195 801 832 187 216 173 124 0 131
V/C Ratio(X) 0.27 0.67 0.67 0.21 1.12 1.14 0.84 0.03 0.59 0.80 0.00 0.64
Avail Cap(c_a), veh/h 80 801 817 195 801 832 205 471 387 205 0 409
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.64 0.64 0.64 0.09 0.09 0.09 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 45.0 18.0 18.1 29.6 23.5 23.5 39.2 34.8 37.7 41.0 0.0 40.0
Incr Delay (d2), s/veh 1.7 1.6 1.5 0.2 57.5 62.8 21.2 0.0 1.2 4.4 0.0 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 10.5 10.7 0.8 32.6 35.1 4.9 0.1 2.5 2.6 0.0 2.1
LnGrp Delay(d),s/veh 46.7 19.6 19.6 29.8 81.0 86.3 60.4 34.8 38.9 45.4 0.0 42.0
LnGrp LOS D B B C F F E C D D D
Approach Vol, veh/h 1104 1885 264 183
Approach Delay, s/veh 20.2 82.6 51.5 43.8
Approach LOS C F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 47.0 10.6 15.0 47.0 14.0 11.7
Change Period (Y+Rc), s 5.0 4.0 4.5 5.0 4.0 4.5
Max Green Setting (Gmax), s 42.0 11.0 23.5 42.0 11.0 23.5
Max Q Clear Time (g_c+I1), s 44.0 7.2 7.9 45.0 10.2 6.8
Green Ext Time (p_c), s 0.0 0.0 0.3 0.0 0.0 0.3

Intersection Summary
HCM 2010 Ctrl Delay 58.1
HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary Cumulative + Project
35: Bailey Rd & Concord Blvd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 165 238 89 168 1275 44 59 138 12 110 651 985
Future Volume (veh/h) 165 238 89 168 1275 44 59 138 12 110 651 985
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 181 262 98 185 1401 48 65 152 13 121 715 1082
Adj No. of Lanes 1 2 0 1 2 0 1 1 0 1 1 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 123 679 247 206 1102 38 67 602 52 142 741 629
Arrive On Green 0.07 0.28 0.28 0.12 0.33 0.33 0.04 0.38 0.38 0.08 0.42 0.42
Sat Flow, veh/h 1681 2393 870 1681 3305 113 1681 1603 137 1681 1765 1498
Grp Volume(v), veh/h 181 181 179 185 710 739 65 0 165 121 715 1082
Grp Sat Flow(s),veh/h/ln 1681 1676 1586 1681 1676 1742 1681 0 1740 1681 1765 1498
Q Serve(g_s), s 11.0 13.0 13.6 16.3 50.0 50.0 5.8 0.0 9.8 10.7 59.3 63.0
Cycle Q Clear(g_c), s 11.0 13.0 13.6 16.3 50.0 50.0 5.8 0.0 9.8 10.7 59.3 63.0
Prop In Lane 1.00 0.55 1.00 0.06 1.00 0.08 1.00 1.00
Lane Grp Cap(c), veh/h 123 476 450 206 559 581 67 0 654 142 741 629
V/C Ratio(X) 1.47 0.38 0.40 0.90 1.27 1.27 0.97 0.00 0.25 0.85 0.96 1.72
Avail Cap(c_a), veh/h 123 476 450 303 559 581 67 0 654 213 741 629
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 69.5 43.1 43.4 64.8 50.0 50.0 71.9 0.0 32.3 67.8 42.4 43.5
Incr Delay (d2), s/veh 249.5 0.7 0.8 16.0 135.0 136.2 97.4 0.0 0.1 12.8 24.4 330.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 13.6 6.1 6.1 8.5 44.1 46.0 4.5 0.0 4.7 5.4 33.8 83.8
LnGrp Delay(d),s/veh 319.0 43.8 44.2 80.8 185.0 186.2 169.3 0.0 32.4 80.6 66.9 374.2
LnGrp LOS F D D F F F F C F E F
Approach Vol, veh/h 541 1634 230 1918
Approach Delay, s/veh 136.0 173.8 71.1 241.1
Approach LOS F F E F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 23.4 47.6 17.6 61.4 16.0 55.0 11.0 68.0
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 27.0 34.0 19.0 50.0 11.0 50.0 6.0 63.0
Max Q Clear Time (g_c+I1), s 18.3 15.6 12.7 11.8 13.0 52.0 7.8 65.0
Green Ext Time (p_c), s 0.2 14.2 0.1 8.3 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 193.4
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Cumulative + Project
36: Bailey Rd & Myrtle Dr Timing Plan: AM PEAK
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 52 46 258 65 766 1675
Future Volume (vph) 52 46 258 65 766 1675
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.94 0.97 1.00 1.00
Flt Protected 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1610 1717 1676 1765
Flt Permitted 0.97 1.00 0.95 1.00
Satd. Flow (perm) 1610 1717 1676 1765
Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89
Adj. Flow (vph) 58 52 290 73 861 1882
RTOR Reduction (vph) 21 0 6 0 0 0
Lane Group Flow (vph) 89 0 357 0 861 1882
Turn Type Prot NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases
Actuated Green, G (s) 10.0 42.2 82.8 130.0
Effective Green, g (s) 10.0 42.2 82.8 130.0
Actuated g/C Ratio 0.07 0.28 0.55 0.87
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 107 483 925 1529
v/s Ratio Prot c0.06 0.21 0.51 c1.07
v/s Ratio Perm
v/c Ratio 0.83 0.74 0.93 1.23
Uniform Delay, d1 69.1 48.9 31.0 10.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 38.4 5.9 15.5 109.8
Delay (s) 107.6 54.8 46.5 119.8
Level of Service F D D F
Approach Delay (s) 107.6 54.8 96.8
Approach LOS F D F

Intersection Summary
HCM 2000 Control Delay 92.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.25
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 109.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative + Project
39: Treat Blvd/Denkinger Rd & Clayton Rd Timing Plan: AM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 110 665 232 633 1825 37 291 190 216 90 607 90
Future Volume (vph) 110 665 232 633 1825 37 291 190 216 90 607 90
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.97 0.91 0.91 0.91 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (prot) 1676 4598 3252 4802 1526 3147 1491 1676 3282
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.98 1.00 0.95 1.00
Satd. Flow (perm) 1676 4598 3252 4802 1526 3147 1491 1676 3282
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 121 731 255 696 2005 41 320 209 237 99 667 99
RTOR Reduction (vph) 0 45 0 0 1 0 0 0 149 0 8 0
Lane Group Flow (vph) 121 941 0 696 2045 0 173 356 88 99 758 0
Confl. Peds. (#/hr) 2 7 7 2 1 2 2 1
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Split NA pm+ov Split NA
Protected Phases 5 2 1 6 3 3 1 4 4
Permitted Phases 3
Actuated Green, G (s) 10.0 32.1 30.9 53.0 20.9 20.9 51.8 36.1 36.1
Effective Green, g (s) 10.0 32.1 30.9 53.0 20.9 20.9 51.8 36.1 36.1
Actuated g/C Ratio 0.07 0.23 0.22 0.38 0.15 0.15 0.37 0.26 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 119 1054 717 1817 227 469 551 432 846
v/s Ratio Prot 0.07 0.20 c0.21 c0.43 c0.11 0.11 0.04 0.06 c0.23
v/s Ratio Perm 0.02
v/c Ratio 1.02 0.89 0.97 1.13 0.76 0.76 0.16 0.23 0.90
Uniform Delay, d1 65.0 52.3 54.1 43.5 57.2 57.1 29.5 41.0 50.1
Progression Factor 1.26 0.58 1.32 0.99 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 85.2 11.1 5.1 57.2 12.7 6.2 0.0 0.1 11.7
Delay (s) 167.1 41.3 76.3 100.4 69.9 63.3 29.6 41.1 61.9
Level of Service F D E F E E C D E
Approach Delay (s) 55.1 94.3 54.4 59.5
Approach LOS E F D E

Intersection Summary
HCM 2000 Control Delay 75.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 92.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative + Project
40: Bailey Rd & Clayton Rd Timing Plan: AM PEAK
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 671 0 13 1858 47 3 0 0 125 1 938
Future Volume (vph) 150 671 0 13 1858 47 3 0 0 125 1 938
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 4.0 5.0 5.0 5.5 5.5 5.5
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 0.91 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.96 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 1.00 0.85 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Satd. Flow (prot) 1676 4818 1676 4798 1676 1593 1321 1372
Flt Permitted 0.95 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Satd. Flow (perm) 1676 4818 1676 4798 1676 1593 1321 1372
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 176 789 0 15 2186 55 4 0 0 147 1 1104
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 0 0 157 157
Lane Group Flow (vph) 176 789 0 15 2239 0 4 0 0 132 400 406
Confl. Peds. (#/hr) 3 9 9 3 17 17
Confl. Bikes (#/hr) 4
Turn Type Prot NA Prot NA Split Split NA Perm
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 4
Actuated Green, G (s) 14.0 73.1 2.4 62.0 6.0 38.5 38.5 38.5
Effective Green, g (s) 14.0 73.1 2.4 62.0 6.0 38.5 38.5 38.5
Actuated g/C Ratio 0.10 0.52 0.02 0.44 0.04 0.28 0.28 0.28
Clearance Time (s) 4.0 5.5 4.0 5.0 5.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 167 2515 28 2124 71 438 363 377
v/s Ratio Prot c0.10 0.16 0.01 c0.47 c0.00 0.08 c0.30
v/s Ratio Perm 0.30
v/c Ratio 1.05 0.31 0.54 1.05 0.06 0.30 1.10 1.08
Uniform Delay, d1 63.0 19.1 68.2 39.0 64.3 40.1 50.8 50.8
Progression Factor 0.56 0.80 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 72.7 0.2 9.5 35.7 0.1 0.1 77.3 68.2
Delay (s) 108.1 15.4 77.8 74.7 64.4 40.3 128.0 118.9
Level of Service F B E E E D F F
Approach Delay (s) 32.3 74.7 64.4 114.7
Approach LOS C E E F

Intersection Summary
HCM 2000 Control Delay 76.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 99.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 245 336 663 618 77 80 379 163 59 1548 149
Future Volume (veh/h) 110 245 336 663 618 77 80 379 163 59 1548 149
Number 3 8 18 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 116 258 354 698 651 81 84 399 172 62 1629 157
Adj No. of Lanes 2 2 1 2 2 0 1 2 1 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 158 693 378 587 1016 126 102 1488 665 78 1439 635
Arrive On Green 0.05 0.21 0.21 0.18 0.34 0.34 0.06 0.44 0.44 0.05 0.43 0.43
Sat Flow, veh/h 3261 3353 1496 3261 3002 373 1681 3353 1498 1681 3353 1479
Grp Volume(v), veh/h 116 258 354 698 363 369 84 399 172 62 1629 157
Grp Sat Flow(s),veh/h/ln 1630 1676 1496 1630 1676 1698 1681 1676 1498 1681 1676 1479
Q Serve(g_s), s 5.3 9.9 31.0 27.0 27.5 27.5 7.4 11.3 10.8 5.5 64.4 10.2
Cycle Q Clear(g_c), s 5.3 9.9 31.0 27.0 27.5 27.5 7.4 11.3 10.8 5.5 64.4 10.2
Prop In Lane 1.00 1.00 1.00 0.22 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 158 693 378 587 567 575 102 1488 665 78 1439 635
V/C Ratio(X) 0.74 0.37 0.94 1.19 0.64 0.64 0.82 0.27 0.26 0.80 1.13 0.25
Avail Cap(c_a), veh/h 217 693 378 587 567 575 112 1488 665 134 1439 635
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 70.4 51.1 54.8 61.5 41.9 41.9 69.6 26.3 26.2 70.8 42.8 27.3
Incr Delay (d2), s/veh 4.4 0.1 29.9 101.4 1.9 1.9 31.3 0.4 0.9 6.8 68.7 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 4.6 17.5 20.4 13.0 13.2 4.3 5.3 4.6 2.7 43.5 4.2
LnGrp Delay(d),s/veh 74.8 51.3 84.8 162.9 43.8 43.8 101.0 26.8 27.2 77.7 111.6 27.6
LnGrp LOS E D F F D D F C C E F C
Approach Vol, veh/h 728 1430 655 1848
Approach Delay, s/veh 71.3 101.9 36.4 103.3
Approach LOS E F D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.9 72.1 11.2 55.8 13.1 69.9 31.0 36.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s 12.0 61.5 10.0 48.0 10.0 63.5 27.0 31.0
Max Q Clear Time (g_c+I1), s 7.5 13.3 7.3 29.5 9.4 66.4 29.0 33.0
Green Ext Time (p_c), s 0.0 36.1 0.0 4.6 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 88.5
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative + Project
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 336 204 88 657 1453 169
Future Volume (veh/h) 336 204 88 657 1453 169
Number 7 14 5 2 6 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 365 222 96 714 1579 184
Adj No. of Lanes 1 1 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 406 363 121 2219 1815 812
Arrive On Green 0.24 0.24 0.07 0.66 0.54 0.54
Sat Flow, veh/h 1681 1500 1681 3441 3441 1500
Grp Volume(v), veh/h 365 222 96 714 1579 184
Grp Sat Flow(s),veh/h/ln 1681 1500 1681 1676 1676 1500
Q Serve(g_s), s 17.4 10.9 4.7 7.6 33.8 5.3
Cycle Q Clear(g_c), s 17.4 10.9 4.7 7.6 33.8 5.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 406 363 121 2219 1815 812
V/C Ratio(X) 0.90 0.61 0.79 0.32 0.87 0.23
Avail Cap(c_a), veh/h 446 398 203 2429 1862 833
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 30.4 28.0 37.8 6.0 16.5 9.9
Incr Delay (d2), s/veh 19.6 2.4 10.9 0.1 4.7 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.3 9.2 2.5 3.5 16.5 2.2
LnGrp Delay(d),s/veh 50.0 30.3 48.7 6.1 21.2 10.1
LnGrp LOS D C D A C B
Approach Vol, veh/h 587 810 1763
Approach Delay, s/veh 42.6 11.2 20.0
Approach LOS D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 58.8 24.0 10.0 48.8
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 60.0 22.0 10.0 46.0
Max Q Clear Time (g_c+I1), s 9.6 19.4 6.7 35.8
Green Ext Time (p_c), s 32.7 0.6 0.1 9.0

Intersection Summary
HCM 2010 Ctrl Delay 21.9
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Cumulative + Project
44: Oak Grove Rd & Treat Blvd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 688 1584 209 308 611 202 119 427 322 465 1842 264
Future Volume (veh/h) 688 1584 209 308 611 202 119 427 322 465 1842 264
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.92 1.00 0.88 1.00 0.97 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 732 1685 222 328 650 215 127 454 343 495 1960 281
Adj No. of Lanes 2 2 1 2 2 1 1 3 0 1 3 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 739 1252 516 239 738 292 101 739 335 336 1575 222
Arrive On Green 0.23 0.37 0.37 0.07 0.22 0.22 0.06 0.23 0.23 0.20 0.37 0.37
Sat Flow, veh/h 3261 3353 1381 3261 3353 1325 1681 3212 1455 1681 4256 601
Grp Volume(v), veh/h 732 1685 222 328 650 215 127 454 343 495 1472 769
Grp Sat Flow(s),veh/h/ln 1630 1676 1381 1630 1676 1325 1681 1606 1455 1681 1606 1645
Q Serve(g_s), s 33.6 56.0 18.0 11.0 28.1 22.7 9.0 19.0 34.5 30.0 55.5 55.5
Cycle Q Clear(g_c), s 33.6 56.0 18.0 11.0 28.1 22.7 9.0 19.0 34.5 30.0 55.5 55.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.37
Lane Grp Cap(c), veh/h 739 1252 516 239 738 292 101 739 335 336 1188 609
V/C Ratio(X) 0.99 1.35 0.43 1.37 0.88 0.74 1.26 0.61 1.02 1.47 1.24 1.26
Avail Cap(c_a), veh/h 739 1252 516 239 738 292 101 739 335 336 1188 609
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 57.8 47.0 35.1 69.5 56.6 54.5 70.5 51.8 57.8 60.0 47.3 47.3
Incr Delay (d2), s/veh 30.6 161.1 0.2 191.6 11.6 8.4 174.7 1.8 55.7 228.2 114.8 131.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 18.3 53.9 6.9 11.3 14.2 9.0 9.1 8.6 19.0 35.2 43.5 47.4
LnGrp Delay(d),s/veh 88.4 208.1 35.3 261.1 68.2 62.8 245.2 53.6 113.5 288.2 162.0 178.5
LnGrp LOS F F D F E E F D F F F F
Approach Vol, veh/h 2639 1193 924 2736
Approach Delay, s/veh 160.4 120.3 102.2 189.5
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.0 61.0 15.0 61.0 34.0 40.0 38.0 38.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s 9.0 55.5 11.0 56.0 30.0 34.5 34.0 33.0
Max Q Clear Time (g_c+I1), s 11.0 57.5 13.0 58.0 32.0 36.5 35.6 30.1
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5

Intersection Summary
HCM 2010 Ctrl Delay 157.5
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Cumulative + Project
48: Port Chicago Hwy & Concord Blvd Timing Plan: AM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 21

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 164 0 0 1310 295 679 383 378 0 0 0
Future Volume (vph) 3 164 0 0 1310 295 679 383 378 0 0 0
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 5.5 5.5 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.86 0.86
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 0.99
Satd. Flow (prot) 1676 1765 3249 1442 4199
Flt Permitted 0.95 1.00 1.00 0.95 0.99
Satd. Flow (perm) 1676 1765 3249 1442 4199
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 3 169 0 0 1351 304 700 395 390 0 0 0
RTOR Reduction (vph) 0 0 0 0 21 0 0 101 0 0 0 0
Lane Group Flow (vph) 3 169 0 0 1634 0 378 1006 0 0 0 0
Confl. Peds. (#/hr) 5 1 1 5 16 16
Confl. Bikes (#/hr) 1 1
Turn Type Prot NA NA Split NA
Protected Phases 3 8 4 2 2
Permitted Phases
Actuated Green, G (s) 1.2 50.5 45.3 29.0 29.0
Effective Green, g (s) 1.2 50.5 45.3 29.0 29.0
Actuated g/C Ratio 0.01 0.56 0.50 0.32 0.32
Clearance Time (s) 4.0 5.5 5.5 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 22 990 1635 464 1353
v/s Ratio Prot 0.00 c0.10 c0.50 c0.26 0.24
v/s Ratio Perm
v/c Ratio 0.14 0.17 1.00 0.81 0.74
Uniform Delay, d1 43.9 9.6 22.3 28.0 27.2
Progression Factor 1.00 1.00 0.92 1.00 1.00
Incremental Delay, d2 1.0 0.0 16.8 14.5 3.7
Delay (s) 44.9 9.6 37.3 42.6 30.9
Level of Service D A D D C
Approach Delay (s) 10.2 37.3 33.9 0.0
Approach LOS B D C A

Intersection Summary
HCM 2000 Control Delay 34.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
1: Willow Pass Rd & Avila Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 364 173 1065 1017 382 531
Future Volume (veh/h) 364 173 1065 1017 382 531
Number 1 16 8 18 7 4
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 379 180 1109 1059 398 553
Adj No. of Lanes 2 1 2 1 1 2
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 545 251 1391 873 428 2408
Arrive On Green 0.17 0.17 0.41 0.41 0.25 0.72
Sat Flow, veh/h 3261 1500 3441 1500 1681 3441
Grp Volume(v), veh/h 379 180 1109 1059 398 553
Grp Sat Flow(s),veh/h/ln 1630 1500 1676 1500 1681 1676
Q Serve(g_s), s 12.4 12.9 32.8 47.0 26.2 6.3
Cycle Q Clear(g_c), s 12.4 12.9 32.8 47.0 26.2 6.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 545 251 1391 873 428 2408
V/C Ratio(X) 0.70 0.72 0.80 1.21 0.93 0.23
Avail Cap(c_a), veh/h 1433 659 1391 873 515 2580
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 44.5 44.7 29.0 23.7 41.2 5.4
Incr Delay (d2), s/veh 2.7 6.4 3.4 106.5 21.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.8 10.8 15.7 64.7 14.7 2.9
LnGrp Delay(d),s/veh 47.2 51.1 32.4 130.2 62.5 5.4
LnGrp LOS D D C F E A
Approach Vol, veh/h 559 2168 951
Approach Delay, s/veh 48.5 80.2 29.3
Approach LOS D F C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 87.4 25.9 34.4 53.0
Change Period (Y+Rc), s 6.0 7.0 5.5 6.0
Max Green Setting (Gmax), s 87.2 49.8 34.7 47.0
Max Q Clear Time (g_c+I1), s 8.3 14.9 28.2 49.0
Green Ext Time (p_c), s 33.5 4.1 0.7 0.0

Intersection Summary
HCM 2010 Ctrl Delay 62.2
HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary Cumulative + Project
6: San Marcos Blvd & Leland Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 764 793 132 149 419 196 116 253 152 605 474 521
Future Volume (veh/h) 764 793 132 149 419 196 116 253 152 605 474 521
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 813 844 140 159 446 0 123 269 162 644 504 554
Adj No. of Lanes 1 2 0 1 2 1 2 2 1 2 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 548 1125 187 181 578 259 166 634 443 469 473 416
Arrive On Green 0.33 0.39 0.39 0.11 0.17 0.00 0.05 0.19 0.19 0.14 0.28 0.28
Sat Flow, veh/h 1681 2879 477 1681 3353 1500 3261 3353 1490 3261 1676 1475
Grp Volume(v), veh/h 813 492 492 159 446 0 123 269 162 644 504 554
Grp Sat Flow(s),veh/h/ln 1681 1676 1680 1681 1676 1500 1630 1676 1490 1630 1676 1475
Q Serve(g_s), s 46.5 36.0 36.0 13.3 18.1 0.0 5.3 10.1 12.2 20.5 40.2 40.2
Cycle Q Clear(g_c), s 46.5 36.0 36.0 13.3 18.1 0.0 5.3 10.1 12.2 20.5 40.2 40.2
Prop In Lane 1.00 0.28 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 548 655 657 181 578 259 166 634 443 469 473 416
V/C Ratio(X) 1.48 0.75 0.75 0.88 0.77 0.00 0.74 0.42 0.37 1.37 1.07 1.33
Avail Cap(c_a), veh/h 548 655 657 215 635 284 167 635 444 469 473 416
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 48.0 37.4 37.4 62.7 56.3 0.0 66.7 51.0 39.5 61.0 51.2 51.2
Incr Delay (d2), s/veh 226.9 5.4 5.4 28.1 6.2 0.0 16.1 0.5 0.5 181.1 60.1 165.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 56.0 17.6 17.7 7.6 8.9 0.0 2.8 4.7 5.1 21.0 26.4 35.4
LnGrp Delay(d),s/veh 274.9 42.8 42.8 90.7 62.5 0.0 82.8 51.4 40.0 242.1 111.2 216.3
LnGrp LOS F D D F E F D D F F F
Approach Vol, veh/h 1797 605 554 1702
Approach Delay, s/veh 147.8 69.9 55.1 195.0
Approach LOS F E E F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 20.9 62.7 12.7 46.2 52.0 31.6 26.0 32.9
Change Period (Y+Rc), s 5.5 7.0 5.5 6.0 5.5 7.0 5.5 6.0
Max Green Setting (Gmax), s 18.2 55.3 7.3 40.2 46.5 27.0 20.5 27.0
Max Q Clear Time (g_c+I1), s 15.3 38.0 7.3 42.2 48.5 20.1 22.5 14.2
Green Ext Time (p_c), s 0.1 11.7 0.0 0.0 0.0 4.5 0.0 7.2

Intersection Summary
HCM 2010 Ctrl Delay 143.9
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Cumulative + Project
7: San Marcos Blvd/Willow Pass Rd & EB SR-4 Off-Ramp Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 928 0 1140 0 0 0 0 1067 146 0 460 222
Future Volume (vph) 928 0 1140 0 0 0 0 1067 146 0 460 222
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.5 4.5 4.5 6.0 6.0 4.0
Lane Util. Factor 0.95 0.91 0.95 0.91 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.89 0.85 0.98 1.00 0.85
Flt Protected 0.95 0.99 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1593 1416 1425 4718 3353 1469
Flt Permitted 0.95 0.99 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1593 1416 1425 4718 3353 1469
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 987 0 1213 0 0 0 0 1135 155 0 489 236
RTOR Reduction (vph) 0 65 65 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 770 661 639 0 0 0 0 1290 0 0 489 236
Confl. Peds. (#/hr) 2 2
Confl. Bikes (#/hr) 2
Turn Type Split NA Perm NA NA Free
Protected Phases 4 4 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 36.4 36.4 36.4 21.5 21.5 68.4
Effective Green, g (s) 36.4 36.4 36.4 21.5 21.5 68.4
Actuated g/C Ratio 0.53 0.53 0.53 0.31 0.31 1.00
Clearance Time (s) 4.5 4.5 4.5 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 847 753 758 1482 1053 1469
v/s Ratio Prot c0.48 0.47 c0.27 0.15
v/s Ratio Perm 0.45 0.16
v/c Ratio 0.91 0.88 0.84 0.87 0.46 0.16
Uniform Delay, d1 14.5 14.0 13.6 22.1 18.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.4 11.2 8.4 5.9 0.3 0.2
Delay (s) 27.9 25.3 22.0 28.0 19.2 0.2
Level of Service C C C C B A
Approach Delay (s) 25.2 0.0 28.0 13.0
Approach LOS C A C B

Intersection Summary
HCM 2000 Control Delay 23.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 68.4 Sum of lost time (s) 10.5
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
18: Leland Rd & Bailey Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 377 798 194 111 328 262 328 598 268 737 633 453
Future Volume (veh/h) 377 798 194 111 328 262 328 598 268 737 633 453
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1731 1731 1731 1731 1731 1731
Adj Flow Rate, veh/h 401 849 206 118 349 279 349 636 285 784 673 482
Adj No. of Lanes 2 2 1 1 2 1 1 2 1 2 1 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 4 4 4 4 4 4
Cap, veh/h 351 849 357 124 735 728 292 912 389 872 646 710
Arrive On Green 0.11 0.25 0.24 0.07 0.22 0.22 0.18 0.28 0.27 0.09 0.12 0.12
Sat Flow, veh/h 3261 3353 1478 1681 3353 1462 1648 3288 1465 3198 1731 1466
Grp Volume(v), veh/h 401 849 206 118 349 279 349 636 285 784 673 482
Grp Sat Flow(s),veh/h/ln 1630 1676 1478 1681 1676 1462 1648 1644 1465 1599 1731 1466
Q Serve(g_s), s 14.0 32.9 16.0 9.1 11.8 15.5 23.0 22.5 23.1 31.6 48.5 34.6
Cycle Q Clear(g_c), s 14.0 32.9 16.0 9.1 11.8 15.5 23.0 22.5 23.1 31.6 48.5 34.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 351 849 357 124 735 728 292 912 389 872 646 710
V/C Ratio(X) 1.14 1.00 0.58 0.95 0.47 0.38 1.20 0.70 0.73 0.90 1.04 0.68
Avail Cap(c_a), veh/h 351 849 357 124 735 728 292 912 389 898 646 710
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.97 0.97 0.97 0.98 0.98 0.98 1.00 1.00 1.00 0.45 0.45 0.45
Uniform Delay (d), s/veh 58.0 48.5 43.4 60.0 44.2 20.5 53.5 42.1 43.5 57.4 57.0 36.7
Incr Delay (d2), s/veh 91.9 30.6 1.7 64.6 0.3 0.2 116.9 4.4 11.6 5.9 35.6 2.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.8 18.8 6.7 6.5 5.5 6.3 19.9 10.8 10.5 14.7 29.6 14.5
LnGrp Delay(d),s/veh 149.9 79.2 45.1 124.5 44.5 20.7 170.4 46.5 55.1 63.2 92.6 39.1
LnGrp LOS F F D F D C F D E E F D
Approach Vol, veh/h 1456 746 1270 1939
Approach Delay, s/veh 93.8 48.2 82.5 67.4
Approach LOS F D F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 39.5 40.0 13.6 36.9 27.0 52.5 18.0 32.5
Change Period (Y+Rc), s 5.1 5.5 5.1 5.5 5.1 5.5 5.1 5.5
Max Green Setting (Gmax), s 35.4 33.5 8.5 31.4 21.9 47.0 12.9 27.0
Max Q Clear Time (g_c+I1), s 33.6 25.1 11.1 34.9 25.0 50.5 16.0 17.5
Green Ext Time (p_c), s 0.8 4.7 0.0 0.0 0.0 0.0 0.0 4.1

Intersection Summary
HCM 2010 Ctrl Delay 75.4
HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary Cumulative + Project
29: Crestview Dr & Leland Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 1236 144 104 629 78 92 19 77 66 14 19
Future Volume (veh/h) 20 1236 144 104 629 78 92 19 77 66 14 19
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 21 1274 148 107 648 80 95 20 79 68 14 20
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 388 1734 201 159 1720 212 118 143 113 86 40 57
Arrive On Green 0.56 0.57 0.56 0.56 0.57 0.56 0.07 0.08 0.08 0.05 0.06 0.06
Sat Flow, veh/h 724 3028 350 376 3004 370 1681 1765 1476 1681 642 917
Grp Volume(v), veh/h 21 703 719 107 361 367 95 20 79 68 0 34
Grp Sat Flow(s),veh/h/ln 724 1676 1701 376 1676 1698 1681 1765 1476 1681 0 1558
Q Serve(g_s), s 1.8 33.9 34.5 27.5 12.9 13.0 6.1 1.2 5.7 4.4 0.0 2.3
Cycle Q Clear(g_c), s 14.8 33.9 34.5 62.0 12.9 13.0 6.1 1.2 5.7 4.4 0.0 2.3
Prop In Lane 1.00 0.21 1.00 0.22 1.00 1.00 1.00 0.59
Lane Grp Cap(c), veh/h 388 960 974 159 960 972 118 143 113 86 0 97
V/C Ratio(X) 0.05 0.73 0.74 0.67 0.38 0.38 0.81 0.14 0.70 0.79 0.00 0.35
Avail Cap(c_a), veh/h 388 960 974 159 960 972 168 385 315 168 0 340
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.80 0.80 0.80 0.77 0.77 0.77 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 17.4 17.3 17.5 42.9 12.8 12.9 50.4 47.0 49.6 51.6 0.0 49.6
Incr Delay (d2), s/veh 0.1 2.5 2.6 15.9 0.9 0.9 11.3 0.2 2.9 6.0 0.0 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 16.3 16.7 3.9 6.2 6.3 3.2 0.6 2.4 2.2 0.0 1.0
LnGrp Delay(d),s/veh 17.5 19.8 20.1 58.8 13.7 13.7 61.7 47.1 52.5 57.6 0.0 50.4
LnGrp LOS B B C E B B E D D E D
Approach Vol, veh/h 1443 835 194 102
Approach Delay, s/veh 19.9 19.5 56.4 55.2
Approach LOS B B E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 67.0 9.6 12.9 67.0 11.7 10.8
Change Period (Y+Rc), s 5.0 4.0 4.5 5.0 4.0 4.5
Max Green Setting (Gmax), s 62.0 11.0 23.5 62.0 11.0 23.5
Max Q Clear Time (g_c+I1), s 36.5 6.4 7.7 64.0 8.1 4.3
Green Ext Time (p_c), s 19.3 0.0 0.2 0.0 0.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 23.9
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Cumulative + Project
33: Farm Bureau Rd/Olivera Rd & Willow Pass Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 68 1426 96 150 536 498 60 310 143 400 658 45
Future Volume (veh/h) 68 1426 96 150 536 498 60 310 143 400 658 45
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1765 1765 1765 1765 1765 1765 1800
Adj Flow Rate, veh/h 70 1470 99 155 553 513 62 320 147 412 678 0
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 2 2 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 88 1527 102 161 1752 771 78 420 186 466 743 0
Arrive On Green 0.05 0.48 0.48 0.10 0.52 0.52 0.05 0.13 0.13 0.14 0.22 0.00
Sat Flow, veh/h 1681 3186 214 1681 3353 1476 1681 3353 1486 3261 3441 0
Grp Volume(v), veh/h 70 770 799 155 553 513 62 320 147 412 678 0
Grp Sat Flow(s),veh/h/ln 1681 1676 1723 1681 1676 1476 1681 1676 1486 1630 1676 0
Q Serve(g_s), s 4.7 50.8 51.7 10.6 10.8 29.2 4.2 10.6 11.0 14.2 22.7 0.0
Cycle Q Clear(g_c), s 4.7 50.8 51.7 10.6 10.8 29.2 4.2 10.6 11.0 14.2 22.7 0.0
Prop In Lane 1.00 0.12 1.00 1.00 1.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 88 803 826 161 1752 771 78 420 186 466 743 0
V/C Ratio(X) 0.79 0.96 0.97 0.96 0.32 0.67 0.79 0.76 0.79 0.88 0.91 0.00
Avail Cap(c_a), veh/h 146 817 840 161 1752 771 146 496 220 511 743 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 53.8 28.8 29.0 51.7 15.7 20.1 54.2 48.6 48.8 48.3 43.6 0.0
Incr Delay (d2), s/veh 5.9 21.8 23.1 59.4 0.1 2.2 6.6 4.6 12.5 14.7 15.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.3 28.2 29.7 7.5 5.0 12.3 2.1 5.2 5.2 7.4 12.0 0.0
LnGrp Delay(d),s/veh 59.7 50.6 52.2 111.1 15.8 22.2 60.8 53.1 61.3 63.0 58.8 0.0
LnGrp LOS E D D F B C E D E E E
Approach Vol, veh/h 1639 1221 529 1090
Approach Delay, s/veh 51.8 30.6 56.3 60.4
Approach LOS D C E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 15.0 60.0 9.4 30.5 10.0 65.0 20.4 19.4
Change Period (Y+Rc), s 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Max Green Setting (Gmax), s 11.0 56.0 10.0 25.0 10.0 57.0 18.0 17.0
Max Q Clear Time (g_c+I1), s 12.6 53.7 6.2 24.7 6.7 31.2 16.2 13.0
Green Ext Time (p_c), s 0.0 1.4 0.0 0.2 0.0 19.5 0.2 1.2

Intersection Summary
HCM 2010 Ctrl Delay 48.6
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Cumulative + Project
35: Bailey Rd & Concord Blvd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 792 867 71 27 405 111 79 414 42 91 227 403
Future Volume (veh/h) 792 867 71 27 405 111 79 414 42 91 227 403
Number 5 2 12 1 6 16 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1800 1765 1765 1800 1765 1765 1800 1765 1765 1765
Adj Flow Rate, veh/h 834 913 75 28 426 117 83 436 44 96 239 424
Adj No. of Lanes 1 2 0 1 2 0 1 1 0 1 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 706 1772 146 46 451 123 101 368 37 67 376 319
Arrive On Green 0.42 0.57 0.57 0.03 0.17 0.17 0.06 0.23 0.23 0.04 0.21 0.21
Sat Flow, veh/h 1681 3132 257 1681 2605 709 1681 1577 159 1681 1765 1494
Grp Volume(v), veh/h 834 489 499 28 273 270 83 0 480 96 239 424
Grp Sat Flow(s),veh/h/ln 1681 1676 1713 1681 1676 1637 1681 0 1736 1681 1765 1494
Q Serve(g_s), s 63.0 26.8 26.8 2.5 24.1 24.5 7.3 0.0 35.0 6.0 18.5 32.0
Cycle Q Clear(g_c), s 63.0 26.8 26.8 2.5 24.1 24.5 7.3 0.0 35.0 6.0 18.5 32.0
Prop In Lane 1.00 0.15 1.00 0.43 1.00 0.09 1.00 1.00
Lane Grp Cap(c), veh/h 706 949 969 46 291 284 101 0 405 67 376 319
V/C Ratio(X) 1.18 0.52 0.52 0.60 0.94 0.95 0.82 0.00 1.19 1.43 0.63 1.33
Avail Cap(c_a), veh/h 706 949 969 67 291 284 101 0 405 67 376 319
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 43.5 20.0 20.0 72.1 61.2 61.4 69.7 0.0 57.5 72.0 53.7 59.0
Incr Delay (d2), s/veh 95.8 0.7 0.6 4.7 37.1 40.8 37.9 0.0 105.7 259.0 2.7 168.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 48.0 12.5 12.8 1.2 14.1 14.3 4.5 0.0 28.7 7.6 9.3 28.1
LnGrp Delay(d),s/veh 139.3 20.6 20.6 76.8 98.3 102.1 107.7 0.0 163.2 331.0 56.4 227.8
LnGrp LOS F C C E F F F F F E F
Approach Vol, veh/h 1822 571 563 759
Approach Delay, s/veh 75.0 99.0 155.0 186.9
Approach LOS E F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.1 89.9 11.0 40.0 68.0 31.0 14.0 37.0
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 6.0 83.0 6.0 35.0 63.0 26.0 9.0 32.0
Max Q Clear Time (g_c+I1), s 4.5 28.8 8.0 37.0 65.0 26.5 9.3 34.0
Green Ext Time (p_c), s 0.0 21.6 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 113.7
HCM 2010 LOS F



HCM Signalized Intersection Capacity Analysis Cumulative + Project
36: Bailey Rd & Myrtle Dr Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 48 557 1250 74 31 638
Future Volume (vph) 48 557 1250 74 31 638
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.88 0.99 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1539 1751 1676 1765
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1539 1751 1676 1765
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 52 599 1344 80 33 686
RTOR Reduction (vph) 86 0 2 0 0 0
Lane Group Flow (vph) 565 0 1422 0 33 686
Turn Type Prot NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases
Actuated Green, G (s) 40.0 89.1 4.7 98.8
Effective Green, g (s) 40.0 89.1 4.7 98.8
Actuated g/C Ratio 0.27 0.60 0.03 0.66
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 413 1048 52 1171
v/s Ratio Prot c0.37 c0.81 0.02 c0.39
v/s Ratio Perm
v/c Ratio 1.37 1.36 0.63 0.59
Uniform Delay, d1 54.4 29.9 71.2 13.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 180.2 167.0 22.6 0.8
Delay (s) 234.6 196.9 93.8 14.5
Level of Service F F F B
Approach Delay (s) 234.6 196.9 18.1
Approach LOS F F B

Intersection Summary
HCM 2000 Control Delay 159.7 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.34
Actuated Cycle Length (s) 148.8 Sum of lost time (s) 15.0
Intersection Capacity Utilization 121.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cumulative + Project
39: Treat Blvd/Denkinger Rd & Clayton Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 171 1680 224 375 862 83 353 559 561 177 364 97
Future Volume (vph) 171 1680 224 375 862 83 353 559 561 177 364 97
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.97 0.91 0.91 0.91 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1676 4719 3252 4742 1526 3197 1488 1676 3232
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1676 4719 3252 4742 1526 3197 1488 1676 3232
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 182 1787 238 399 917 88 376 595 597 188 387 103
RTOR Reduction (vph) 0 12 0 0 7 0 0 0 84 0 17 0
Lane Group Flow (vph) 182 2013 0 399 998 0 316 655 513 188 473 0
Confl. Peds. (#/hr) 9 7 7 9 7 1 1 7
Confl. Bikes (#/hr) 2
Turn Type Prot NA Prot NA Split NA pm+ov Split NA
Protected Phases 5 2 1 6 3 3 1 4 4
Permitted Phases 3
Actuated Green, G (s) 19.1 48.0 19.4 48.3 28.0 28.0 47.4 24.6 24.6
Effective Green, g (s) 19.1 48.0 19.4 48.3 28.0 28.0 47.4 24.6 24.6
Actuated g/C Ratio 0.14 0.34 0.14 0.34 0.20 0.20 0.34 0.18 0.18
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 228 1617 450 1635 305 639 503 294 567
v/s Ratio Prot 0.11 c0.43 0.12 0.21 c0.21 0.20 c0.14 0.11 c0.15
v/s Ratio Perm 0.20
v/c Ratio 0.80 1.25 0.89 0.61 1.04 1.03 1.02 0.64 0.83
Uniform Delay, d1 58.6 46.0 59.2 38.0 56.0 56.0 46.3 53.6 55.7
Progression Factor 1.02 0.98 1.28 1.11 0.74 0.74 1.92 1.00 1.00
Incremental Delay, d2 7.3 112.5 14.2 0.6 25.8 17.8 17.4 3.3 9.8
Delay (s) 67.1 157.6 90.0 43.0 67.1 59.2 106.3 56.9 65.5
Level of Service E F F D E E F E E
Approach Delay (s) 150.1 56.3 78.7 63.1
Approach LOS F E E E

Intersection Summary
HCM 2000 Control Delay 98.5 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 104.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cumulative + Project
41: Treat Blvd & Cowell Rd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
Kimley-Horn and Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 333 693 145 246 295 99 269 1627 820 104 658 170
Future Volume (veh/h) 333 693 145 246 295 99 269 1627 820 104 658 170
Number 3 8 18 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1800 1765 1765 1765 1765 1765 1765
Adj Flow Rate, veh/h 370 770 161 273 328 110 299 1808 911 116 731 189
Adj No. of Lanes 2 2 1 2 2 0 1 2 1 1 2 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 326 742 433 256 493 162 322 1664 730 120 1262 560
Arrive On Green 0.10 0.22 0.22 0.08 0.20 0.20 0.19 0.50 0.50 0.07 0.38 0.38
Sat Flow, veh/h 3261 3353 1471 3261 2467 812 1681 3353 1470 1681 3353 1489
Grp Volume(v), veh/h 370 770 161 273 221 217 299 1808 911 116 731 189
Grp Sat Flow(s),veh/h/ln 1630 1676 1471 1630 1676 1603 1681 1676 1470 1681 1676 1489
Q Serve(g_s), s 14.0 31.0 12.2 11.0 17.0 17.6 24.5 69.5 69.5 9.6 24.3 12.7
Cycle Q Clear(g_c), s 14.0 31.0 12.2 11.0 17.0 17.6 24.5 69.5 69.5 9.6 24.3 12.7
Prop In Lane 1.00 1.00 1.00 0.51 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 326 742 433 256 335 321 322 1664 730 120 1262 560
V/C Ratio(X) 1.13 1.04 0.37 1.07 0.66 0.68 0.93 1.09 1.25 0.97 0.58 0.34
Avail Cap(c_a), veh/h 326 742 433 256 335 321 444 1664 730 120 1262 560
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 63.0 54.5 39.3 64.5 51.6 51.8 55.7 35.3 35.3 64.8 34.8 31.2
Incr Delay (d2), s/veh 91.5 43.0 0.2 74.7 3.8 4.6 18.5 49.5 123.0 71.0 0.8 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.4 18.8 5.0 7.6 8.2 8.2 13.0 43.6 53.0 6.8 11.4 5.3
LnGrp Delay(d),s/veh 154.5 97.5 39.5 139.2 55.4 56.5 74.1 84.7 158.3 135.8 35.6 31.7
LnGrp LOS F F D F E E E F F F D C
Approach Vol, veh/h 1301 711 3018 1036
Approach Delay, s/veh 106.5 87.9 105.9 46.1
Approach LOS F F F D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 75.0 18.0 33.0 30.8 58.2 15.0 36.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s 10.0 69.5 14.0 28.0 37.0 42.5 11.0 31.0
Max Q Clear Time (g_c+I1), s 11.6 71.5 16.0 19.6 26.5 26.3 13.0 33.0
Green Ext Time (p_c), s 0.0 0.0 0.0 3.8 0.3 15.9 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 93.7
HCM 2010 LOS F



HCM 2010 Signalized Intersection Summary Cumulative + Project
44: Oak Grove Rd & Treat Blvd Timing Plan: PM PEAK

Pittsburg Faria Annexation 5:00 pm 10/05/2000 Cumulative + Project Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 395 502 131 412 1280 713 289 1794 236 449 982 414
Future Volume (veh/h) 395 502 131 412 1280 713 289 1794 236 449 982 414
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.96 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1765 1765 1765 1765 1765 1765 1765 1765 1800 1765 1765 1800
Adj Flow Rate, veh/h 429 546 142 448 1391 775 314 1950 257 488 1067 450
Adj No. of Lanes 2 2 1 2 2 1 1 3 0 1 3 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 303 739 317 493 934 403 264 1429 186 276 1125 474
Arrive On Green 0.09 0.22 0.22 0.15 0.28 0.28 0.16 0.33 0.33 0.16 0.34 0.34
Sat Flow, veh/h 3261 3353 1439 3261 3353 1446 1681 4303 560 1681 3316 1398
Grp Volume(v), veh/h 429 546 142 448 1391 775 314 1449 758 488 1034 483
Grp Sat Flow(s),veh/h/ln 1630 1676 1439 1630 1676 1446 1681 1606 1651 1681 1606 1502
Q Serve(g_s), s 13.0 21.2 12.0 18.9 39.0 39.0 22.0 46.5 46.5 23.0 43.9 43.9
Cycle Q Clear(g_c), s 13.0 21.2 12.0 18.9 39.0 39.0 22.0 46.5 46.5 23.0 43.9 43.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.34 1.00 0.93
Lane Grp Cap(c), veh/h 303 739 317 493 934 403 264 1067 548 276 1090 510
V/C Ratio(X) 1.42 0.74 0.45 0.91 1.49 1.92 1.19 1.36 1.38 1.77 0.95 0.95
Avail Cap(c_a), veh/h 303 739 317 536 934 403 264 1067 548 276 1090 510
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 63.5 50.8 47.2 58.5 50.5 50.5 59.0 46.8 46.8 58.5 45.1 45.1
Incr Delay (d2), s/veh 206.0 3.5 0.4 17.8 225.9 425.1 116.4 167.5 183.0 359.7 17.4 29.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 14.5 10.2 4.8 9.7 47.3 63.1 18.7 45.4 49.0 38.3 22.0 22.2
LnGrp Delay(d),s/veh 269.5 54.3 47.6 76.2 276.4 475.6 175.4 214.3 229.8 418.2 62.4 74.0
LnGrp LOS F D D E F F F F F F E E
Approach Vol, veh/h 1117 2614 2521 2005
Approach Delay, s/veh 136.1 301.1 214.1 151.8
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 26.0 53.0 25.2 35.8 27.0 52.0 17.0 44.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.0 4.0 5.5 4.0 5.0
Max Green Setting (Gmax), s 22.0 47.5 23.0 29.0 23.0 46.5 13.0 39.0
Max Q Clear Time (g_c+I1), s 24.0 45.9 20.9 23.2 25.0 48.5 15.0 41.0
Green Ext Time (p_c), s 0.0 1.6 0.2 4.7 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 216.0
HCM 2010 LOS F




