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The Land Use Element includes a series of goals and policies identifying the County’s philosophy 
for future change, development, and resource protection in the county over the next 25 years. A 
major change in the 2035 San Benito County General Plan land use element is that some of the 
existing goals and objectives outlining standards for new development proposals, general plan 
amendments, and review and use of the growth management program have been removed or 
deleted because they are either repetitive of other policies, or no longer appropriate for the county. 
Goals and policies are organized into the following headings: countywide growth and development, 
agricultural and rangeland, residential development, commercial and mixed-use development, 
employment and industrial development, community character, new communities, city fringe areas, 
and sustainable and energy efficient development. The draft goals of the Land Use Element are: 
 

Goal LU-1 To maintain San Benito County’s rural character and natural beauty while 
providing areas for needed future growth.  

Goal LU-2 To ensure the long-term protection of the agricultural industry, agricultural 
support services, and rangeland resources by protecting these areas from incompatible urban 
uses and allowing farmers to manage their land and operations in an efficient, economically 
viable manner. 

Goal LU-3 To encourage variety in new unincorporated residential development while also 
providing incentives for clustered residential as a means to protect valuable agricultural and 
natural resources. 

Goal LU-4 To promote the development of regional, thoroughfare, and locally-serving 
commercial uses at key opportunities sites in the unincorporated county. 

Goal LU-5 To promote the development of new industrial and employment uses in the 
unincorporated parts of the county that are compatible with surrounding land uses and meet 
the present and future needs of county residents. 

Goal LU-6 To preserve San Benito County's historic identity and rural community 
character. 
 
Goal LU-7 To provide the option for New Communities to be considered as a way of 
accommodating planning growth in the unincorporated parts of San Benito County. 

Goal LU-8 To ensure that planning and development approvals within city fringe areas are 
coordinated between the County and the Cities in order to ensure future growth in these 
areas is orderly, efficient, and has sufficient and necessary public facilities and infrastructure. 

Goal LU-9. To promote energy efficiency through innovative and sustainable building and 

site design. 
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Section 4: Economic Development Element 

This is a new General Plan element that provides policy direction on how the County will partner 
with the business community to retain existing businesses and attract new industries. The goals of 
the Economic Development Element emphasize expanding the wine, hospitality, and tourism 
segments of San Benito County’s economy in the next 25 years. Goals and policies are organized 
into the following headings: general economic development and diversification, existing business 
retention and expansion, new business attraction, wine and hospitality industry promotion and 
expansion, tourism, workforce training and education, and partnerships. The draft goals of the 
Economic Development Element are: 

Goal ED-1 To sustain the long-term economic well-being of the county by promoting 
economic sustainability and diversification. 

Goal ED-2 To support and promote the retention and expansion of existing businesses 
within the county. 

Goal ED-3 To attract new high quality businesses and investments that complement the 
county’s rural character and provide high wage jobs for local residents.  

Goal ED-4 To expand the county’s wine and hospitality industries in order to ensure San 
Benito County becomes a regional leader in the wine industry and a premier tourist 
destination.  

Goal ED-5 To expand tourism opportunities in order to make the county a premier 
destination.  

Goal ED-6 To improve the skills of the existing, local workforce in order to attract new 
investment and ensure future economic growth.  

Goal ED-7 To establish meaningful partnerships between the County, other public agencies, 
and private organizations in order to ensure mutually-beneficial and long-term economic 
development and sustainability in the county.  

Section 5: Housing Element  

This section provides policy direction on how the County will achieve local and State goals for the 
maintenance, improvement, and development of affordable housing in San Benito County.  The 
2007-2014 Housing Element was updated as a separate project, and is, therefore, not part of the 
2035 San Benito County General Plan project being evaluated in this PEIR. A separate Initial 
Study/Negative Declaration (IS/ND) environmental document for the Housing Element was 
circulated for public review from March 18, 2010 through April 15, 2010 and adopted on May 11, 
2010 (Resolution No. 2010-53). 
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Section 6: Circulation Element 

This section includes the policy framework for County decisions concerning the countywide 
transportation system, including providing the safe and efficient movement of people and goods in 
and around the county, through a variety of transportation modes. The element addresses ways in 
which the County can reduce greenhouse gas emissions and promote alternative forms of 
transportation (i.e., transit, bicycle, pedestrian). The element also includes specific policy direction 
for the creation of complete streets that allow for bicycle, pedestrian, and transit circulation on 
roadways. A major change in the 2035 San Benito County General Plan Transportation Element is 
that some of the existing goals and objectives outlining standards for studies needed to support 
development proposals and provisions for walkways, bicycle pathways, and other roadway 
improvements have been removed or deleted because they are either vague, repetitive of other 
policies, or no longer appropriate for the county. Goals and policies are organized into the following 
headings: roadways, pedestrian, equestrian and bicycle trails, public transit, transportation demand 
management, goods movement, and air transportation. This section includes a comprehensive 
update to the Circulation Diagram, which identifies future circulation system improvements, 
including bicycle facilities necessary to support the Land Use Diagram. Figures 5 through 9 show the 
County’s existing roadways and proposed Regional Circulation Diagram, the Hollister area’s existing 
roadways and proposed Circulation Diagram, and existing and the proposed bicycle facilities within 
the Hollister area.  

The draft goals of the Circulation Element are: 

Goal C-1 To provide an adequate road system that is safe, efficient, reliable, and within the 
County’s ability to finance and maintain.  

Goal C-2 To provide a safe, continuous, and accessible system of facilities for bicycle and 
pedestrian travel in appropriate areas of the county.   

Goal C-3 To promote a safe and efficient public transit system that provides a viable travel 
alternative to automobiles, maximizes mobility, and reduces roadway congestion and 
greenhouse gas emissions.   

Goal C-4 To encourage alternative transportation modes to reduce the demand for vehicular 
trips, especially during congested commute times.  

Goal C-5 To provide for the safe and efficient movement of goods to support commerce 
while maintaining safety and quality of life in the county.  

Goal C-6 To promote the safe and efficient use of aviation facilities. 
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Regional Planned Roadway Improvements
SOURCE:



Hollister Area Planned Roadway Improvements
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Hollister Area Existing and Planned Bicycle Facilities
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Section 7: Public Facilities and Services Element 

This section provides the framework for County decisions concerning public and private 
infrastructure, utilities, and services. This includes County operations, water supply and delivery, 
wastewater treatment, stormwater drainage, flood protection, solid waste disposal, utilities and 
telecommunications, parks and recreation, law enforcement, fire protection, and emergency medical 
services. A major change in the 2035 San Benito County General Plan Public Facilities and Services 
Element is that some of the existing goals and objectives outlining standards for new individual 
septic systems previously outlined in the county’s Land Use Element have been removed or deleted 
because they are repetitive of other County policies. However, this element contains several new 
overarching strategies that would guide the provision of public facilities and services in a more 
energy-efficient, sustainable, and cost-effective manner. As such, new policies focus on increasing 
energy efficiency, reducing waste, promoting water conservation, providing renewable energy 
sources, and improving stormwater management and flood protection. Goals and policies are 
organized into the following headings: general public facilities and services, County operations, water 
supply and conservation, water treatment and delivery, wastewater treatment and disposal, 
stormwater drainage, flood protection infrastructure, solid waste and recycling, utilities, 
telecommunications, school and library facilities, youth, families, seniors, and special needs groups, 
law enforcement and crime prevention, and fire protection and emergency medical services.  The 
draft goals of the Public Facilities and Services Element are: 

Goal PFS-1 To provide residents and businesses quality, cost-effective, and sustainable 
public facilities and services.  

Goal PFS-2 To increase efficiency of County facilities, services, and operations and 
conserve resources to serve as a leader in sustainability and reduce greenhouse gas emissions. 

Goal PFS-3 To ensure reliable supplies of water for unincorporated areas to meet the needs 
of existing and future agriculture and development, while promoting water conservation and 
the use of sustainable water supply sources. 

Goal PFS-4 To maintain an adequate level of service in the water systems serving 
unincorporated areas to meet the needs of existing and future agriculture and development, 
while improving water system efficiency. 

Goal PFS-5 To ensure wastewater treatment facilities and septic systems are available and 
adequate to collect, treat, store, and safely dispose of wastewater. (Source: New Goal, MH) 

Goal PFS-6 To manage stormwater from existing and future development using methods 
that reduce potential flooding, maintain natural water quality, enhance percolation for 
groundwater recharge, and provide opportunities for reuse. 

Goal PFS-7 To provide flood protection facilities using methods that protect residents and 
property, maintain natural water ways, and enhance natural habitat.  

Goal PFS-8 To provide solid waste facilities that meet or exceed State law requirements, and 
use innovative strategies for economical and efficient collection, transfer, recycling, storage, 
and disposal of solid waste. 
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Goal PFS-9 To ensure that all areas of the County are provided with gas and electric service 
and residents and businesses can connect renewable energy facilities to the electric-grid.  

Goal PFS-10 To facilitate the orderly and appropriate development and expansion of 
telecommunications facilities to meet the needs of residents and businesses for 
comprehensive, reliable, and cost effective telephone, wireless telephone, broadband, and 
cable television service. 

Goal PFS-11 To collaborate with school districts and other education providers to develop 
high quality education facilities and programs that serve existing and future residents.  

Goal PFS-12 To continue to place high priority on programs and facilities that serve youth, 
families, seniors, and other special needs groups. 

Goal PFS-13 To provide adequate law enforcement facilities and services to prevent crime, 
ensure the safety of residents and visitors, and protect private and public property. 

Goal PFS-14 To coordinate with fire protection and emergency service providers to ensure 
adequate fire facilities, equipment, and services are available to protect county residents and 
property from fire. 

Section 8: Natural and Cultural Resources Element 

This section includes the County’s goals, policies, and programs related to the balanced management 
and conservation of open space, wildlife habitat, mineral, water, energy, scenic, recreation, cultural, 
and historic resources in San Benito County. A major change in the 2035 San Benito County 
General Plan Natural and Cultural Resources Element is that some of the existing goals and 
objectives previously outlined in the Open Space and Conservation, and Scenic Roads and Highways 
Elements of the 1980 General Plan were revised and re-written to be more specific. Further, 
additional policies were incorporated to reduce greenhouse gas emissions to meet State-mandated 
reduction targets and to achieve energy independence. Goals and policies are organized into the 
following headings: open space, wildlife habitat, recreational resources, water resources, mineral 
resources, energy resources, cultural and historic resources, and scenic resources. The draft goals of 
the Natural and Cultural Resources Element are: 

Goal NCR-1 To preserve and enhance valuable open space lands that provide wildlife 
habitat and conserve natural and visual resources of San Benito County.  

Goal NCR-2 To protect and enhance wildlife communities through a comprehensive 
approach that conserves, maintains, and restores important habitat areas.  

Goal NCR-3 To develop and maintain a comprehensive system of parklands and protected 
public recreational areas that meet both the active and passive recreation needs of all age groups.  

Goal NCR-4 To protect water quantity and quality in natural water bodies and groundwater 
basins and avoid overdraft of groundwater resources.  



Page 26 Notice of Preparation – 2035 San Benito County General Plan 

Goal NCR-5 To protect and support economically viable mineral resource extraction while 
avoiding land use conflicts and environmental impacts from current and historical mining 
activities. 

Goal NCR-6 To increase energy independence and reduce greenhouse gas emissions 
through the use of renewable energy sources and improved energy conservation and 
efficiency.   

Goal NCR-7 To protect, preserve, and enhance the unique cultural and historic resources in 
the county.  

Goal NCR-8 To enhance and preserve the attractive visual qualities of scenic vistas and 
corridors in the county.  

Section 9: Health and Safety Element 

This section provides policy guidance for how the County will protect residents, workers, visitors, 
and properties from unreasonable risks associated with natural and manmade hazards. This includes 
fires, hazardous materials, floods, earthquakes, airport hazards, noise, air quality, and adaptation to 
climate change. A major change in the 2035 San Benito County General Plan Health and Safety 
Element involves revisions to the 1980 adopted Seismic and Safety, and Noise Elements. Specific 
changes may involve the increase in noise level standards to accommodate special events and the 
incorporation of adaptation measures to plan for the potential impacts related to climate change. 
Goals and policies are organized into the following headings: emergency preparedness, flood 
hazards, seismic and geologic hazards, fire hazards, climate change impacts, air quality, hazardous 
materials and waste, airport hazards, and noise. The draft goals of the Health and Safety Element 
are: 

Goal HS-1 To maintain the necessary level of disaster preparedness for the protection of the 
health, safety, and welfare or people living, working, and residing in San Benito County.  

Goal HS-2 To minimize the loss of life, injury, or damage to property as a result of floods in 
the county.  

Goal HS-3 To protect lives and property from seismic and geologic hazards. 

Goal HS-4 To minimize the risk of wildland and urban fire hazards.  

Goal HS-5 To anticipate and plan for the potential impacts of climate change through 
adaptive management strategies and responses.  

Goal HS-6 To improve local and regional air quality to protect residents from the adverse 
effects of poor air quality.   

Goal HS-7 To safeguard and protect the health and safety of people, the environment, and 
personal property from the potential dangers associated with a hazardous materials release. 

Goal HS-8 To promote the safe operation of public and private airports and protect the 
safety of county residents.  
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Goal HS-9 To protect the health, safety and welfare of county residents through the 
elimination of annoying or harmful noise levels. 

Section 10: Administration Element 

This new section provides guidance for how San Benito County administers the 2035 General Plan. 
This includes goals, policies, and programs related to the development review and permitting 
process, environmental justice, interagency coordination, and General Plan maintenance. As a new 
section, there are no major changes outlined. Goals and policies are organized into the following 
headings: development review and decision-making process, inter-agency coordination, and general 
plan maintenance. The draft goals of the Administrative Element are: 

Goal AD-1 To ensure that the development review process and the decisions made by the 
Board of Supervisors are efficient, fair, and to the greatest extent feasible, predictable. 

Goal AD-2 To cooperate and coordinate with applicable local, regional, State, and Federal 
jurisdictions and agencies in order to achieve mutually-beneficial development, 
environmental, and economic goals. 
 
Goal AD-3 To provide a clear framework for the ongoing administration, maintenance, and 
implementation of the San Benito County 2035 General Plan. 

PROBABLE ENVIRONMENTAL EFFECTS  

The PEIR will analyze a broad range of potential environmental impacts associated with 
implementation of the draft General Plan. Due to the programmatic nature of the General Plan, the 
level of analysis in the PEIR will be commensurate with the level of detail in the plan itself, which 
includes a program-level or “first tier” analysis of the Draft General Plan consistent with California 
Public Resources Code (PRC) Sections 21083.3, 21093, and 21094, and California Code of 
Regulations (CCR) Sections 15146, 15152 and 15168. In other words, the degree of specificity in the 
Program EIR will correspond to the degree of specificity involved in the comprehensive General 
Plan update. The PEIR will focus on the secondary and regional effects that can be expected to 
follow from adoption of the General Plan update, and will not be as detailed as an EIR on specific 
development or construction projects that may follow.  

The analysis in the Program EIR will compare the existing conditions or baseline setting to potential 
regional-level impacts within the General Plan planning area expected for each environmental topic 
area based on implementation of the 2035 General Plan, including build-out of the Plan area by the 
year 2035. The Program EIR will provide all necessary environmental review, impacts analysis, and 
mitigation to evaluate the adoption and implementation of the General Plan goals, policies, and 
implementation programs. The PEIR will also assess the potential impacts of a range of project 
alternatives. Following the preparation of the Draft PEIR, a Final PEIR will be completed that 
responds to public and agency comments received on the Draft PEIR. The County Board of 
Supervisors is expected to consider the certification of the Final PEIR and approval of the 2035 
General Plan by Spring 2012. Once the Program EIR is certified, the County will review subsequent 
projects for consistency with the Program EIR, and prepare appropriate environmental 
documentation pursuant to CEQA provisions for subsequent projects. 
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Based on the County’s preliminary analysis of the project, the PEIR will evaluate the following 
topics: 

Aesthetics. The PEIR will identify regionally significant aesthetic and scenic resources, and describe 
the potential effects of implementing the proposed 2035 San Benito County General Plan on 
existing viewsheds, scenic vistas, and scenic highways. It will describe the changes in visual character 
associated with land use designations contemplated in the 2035 San Benito County General Plan. It 
will also provide an assessment of lighting/glare impacts, and impacts to the dark sky character of 
rural communities within the planning area.  

Agriculture/Forestry. The PEIR will identify all prime agricultural lands and productive farmlands 
in the unincorporated county based on the California Department of Conservation, Division of 
Land Resource Protection, Farmland Mapping and Monitoring Program (FMMP), and existing 
County data. The PEIR will also evaluate the potential of implementing the proposed 2035 San 
Benito County General Plan to convert agricultural land to other uses, and identify any direct or 
indirect impacts on agricultural lands and/or conflicts with existing zoning for agricultural use or 
Williamson Act contract lands within the planning area.  Proposed policies to reduce the size of the 
Williamson Act lands or to modify the land uses and parcel sizes consistent with the Agricultural 
designation will also be evaluated.  Other than some oak woodlands, there are no commercial forest 
resources in San Benito County.  Oak woodland conservation will be evaluated under the topic of 
Biological Resources in the PEIR. 

Air Quality. The PEIR will describe regional and local ambient air quality standards and trends in 
the project vicinity based on monitoring data provided by the Monterey Bay Unified Air Pollution 
Control District (MBUAPCD). Programmatically, the PEIR will evaluate the potentially significant 
air quality effects of implementing the proposed 2035 San Benito County General Plan, including 
long-term operations of proposed land uses. The PEIR will also evaluate the proposed 2035 San 
Benito County General Plan with respect to air emissions, potential to contribute to air quality 
violations, potential to expose sensitive receptors to substantial pollutant concentrations, potential 
sources of odor, and effects on climate change. Additional information on impacts to climate change 
will be discussed in a separate PEIR section.  

Biological Resources. The PEIR will identify important biological resources, including critical and 
important habitat areas and species of concern based on existing County and State regional mapping 
data. The PEIR will evaluate the impacts in terms of the potential of implementing the proposed 
2035 San Benito County General Plan to result in adverse effects to sensitive habitats or species 
listed as endangered, threatened, sensitive, candidate, or special status species in a local or regional 
plan, or by the California Department of Fish and Game or the U.S. Fish and Wildlife Service. The 
PEIR will also consider potential effects to federally-protected wetlands, oak woodlands, the 
movement of resident or migratory fish or wildlife species, or wildlife corridors, and potential 
conflict with the provisions of adopted Habitat Conservation Plans, Natural Communities 
Conservation Plans, or other approved local or regional plans, policies, or ordinances.  

Cultural Resources. The PEIR will review areas that contain known, regionally significant cultural 
resources, including archaeological and paleontological resources. The PEIR will evaluate, on a 
regional level, whether implementing the proposed 2035 San Benito County General Plan would 
cause a change in the significance of historical or archeological resources, disturb human remains, or 
destroy unique paleontological resources or unique geologic features.   
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Geology, Soils and Mineral Resources. The PEIR will summarize the geologic and mineral 
resources setting, including the regional soil types and conditions, major faults, seismicity, and 
geologic formations in the unincorporated portions of the county based on existing County, 
regional, and State data, including information from the California Division of Mines and Geology. 
The PEIR will evaluate implementation of the proposed 2035 San Benito County General Plan in 
terms of its potential to expose people or future populations and/or structures to the risk of loss, 
injury, or death involving the rupture of a known earthquake fault, seismic-related ground failure, 
substantial soil erosion or loss of topsoil, and unstable geologic conditions that could result in 
landslides, lateral spreading, subsidence liquefaction, or collapse.  The PEIR will also evaluate 
potential effects to the availability and use of mineral resources within the Plan area. 

Global Climate Change. The PEIR will contain an inventory of Greenhouse Gas (GHG) 
emissions for the unincorporated lands, primarily based on the Draft San Benito County 
Greenhouse Gas Emissions Inventory 2005 Baseline Report produced by the Association of 
Monterey Bay Area Governments Energy Watch Program. A comparison between the baseline 2005 
and 2010 emission rates and future emissions will be provided to demonstrate consistency with AB 
32 legislation. As such, the PEIR will address implementation of the proposed 2035 San Benito 
County General Plan in terms of its potential to contribute to GHG emissions and global climate 
change effects. 

Hazards and Hazardous Materials. The PEIR will identify hazards and hazardous materials 
associated with implementation of the 2035 San Benito County General Plan.  Hazardous materials 
and waste are often used, stored, and disposed of within the county, and historic agricultural, 
mining, and industrial land uses may have left residues of such materials in the soil and groundwater 
that may pose a threat to sensitive receptors and public health. Impacts associated with fire hazards 
and airport safety hazards will also be evaluated. Specifically, the PEIR will analyze impacts related 
to the sources of hazardous materials within the unincorporated portions of the county. 

Hydrology and Water Resources. The PEIR will identify County-mapped hydrologic features and 
water resources including hydrologic basins, floodplain boundaries, surface waters, groundwater 
resources, dam inundation zones, and areas prone to inundation by seiche or mudflows. The PEIR 
will analyze whether implementing the proposed 2035 San Benito County General Plan would alter 
existing drainage patterns, contribute to runoff which would exceed the capacity of existing or 
planned storm water drainage systems, or place housing or other structures within flood hazard 
areas. The PEIR will determine if implementing the proposed 2035 San Benito County General Plan 
would expose people or future populations to a significant risk involving flooding. The PEIR will 
also determine the impacts on a regional level to surface and groundwater quality based on waste 
discharge requirements, Clean Water Act regulations (e.g. Section 303(d)), and other applicable water 
quality objectives. Finally, the PEIR will analyze whether implementing the proposed 2035 San 
Benito County General Plan would substantially deplete groundwater supplies and interfere with 
groundwater recharge resulting in a net deficit in aquifer volume or a lowering of the local 
groundwater level.  

Land Use and Planning. The PEIR will discuss any substantive differences between the proposed 
and existing County General Plan and other applicable land use plans, ordinances, policies, and 
regulations including, but not limited to, County Specific Plans and Community Plans, and various 
other regional plans, including airport land use plans and Comprehensive Land Use Plans. The 
PEIR will determine whether implementing the proposed 2035 San Benito County General Plan 
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would result in any physical division of established communities, and identify the potential for land 
use conflicts resulting from the proposed land use patterns.  

Noise. Long-term noise impacts may result from the increased number of vehicles associated with 
the designation of certain lands to higher land use intensities. Short-term noise impacts could result 
from the construction impacts, and impacts could be exacerbated by higher-density development 
projects. The addition of commercial and industrial designated land uses could also impact noise 
levels in the county. The noise analysis in the PEIR will review the proposed 2035 San Benito 
County General Plan for consistency with the most recent State guidelines for General Plans. Noise 
modeling for transportation-generated noise will be performed for various roadway segments, based 
on updated traffic data. Noise impacts from stationary sources will be evaluated. The PEIR will also 
evaluate the proximity of sensitive land uses to excessive noise levels and what impacts may result 
from the adoption of slightly higher noise levels in specific zones compared to what is allowed under 
the existing General Plan standards.  

Population and Housing. The PEIR will evaluate population and housing impacts. Although the 
San Benito County Housing Element was updated and adopted in May 2010 as part of a separate 
project, the PEIR will describe the anticipated population, employment, and housing effects of the 
project. It will also assess on a regional level the proposed 2035 San Benito County General Plan’s 
environmental effects due to changes in population and housing conditions, the potential to displace 
housing that may cause housing or people to be moved elsewhere, and whether the plan satisfies the 
County’s fair share of allocated housing types. Additional information on the County’s Housing 
Element can be accessed at: http://www.cosb.us/government/building-planning/general-plan-
update/  

Public Services. The PEIR will identify types of governmental facilities and services that serve the 
unincorporated portion of the county (e.g., police, fire, schools, parks). The PEIR will discuss the 
regional location and types of governmental facilities and service improvements that may be required 
to meet future demand due to the implementation of the 2035 San Benito County General Plan.  

Recreation. The proposed 2035 San Benito County General Plan would provide services for a 
greater residential population than under the existing General Plan, placing increased demands on 
public parks and open space lands. The PEIR will analyze the conversion of existing open space 
lands in the county to urban uses based on the proposed land use plan. The PEIR will also evaluate 
the potential loss of recreational resources.  

Transportation/Circulation. Implementation of the 2035 San Benito County General Plan would 
result in increased vehicular use of freeways, State highways, urban roadways, and rural roadways 
throughout the county. This increased use may adversely impact the level of service on these routes. 
The PEIR will analyze the effects of the proposed land uses on the County’s regional transportation 
network. The analysis will compare the potential impacts associated with the proposed 2035 San 
Benito County General Plan and alternatives to the existing baseline conditions, and the “no 
project” condition scenario for roadway, public transit, bicycle, pedestrian, aviation, and rail systems.  

Utilities and Service Systems. Increases in land use intensity or the designation of land uses 
pursuant to the proposed 2035 San Benito County General Plan may create demand for additional 
utilities and services beyond the capacity of current systems. The analysis of utilities and service 
systems will examine utility-related plans to determine if sufficient and adequate capacity is available, 
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and if not, if future utility infrastructure is planned. The PEIR will review water supply systems, 
wastewater treatment capacity, solid waste disposal, electrical supply, and other related wet and dry 
utilities.  

Cumulative Impacts. The PEIR will include a separate section that will identify whether the 
proposed 2035 San Benito County General Plan’s impacts for each of the subject areas identified 
above are cumulatively considerable. “Cumulatively considerable” means that the “incremental 
effects of a project are considerable when viewed in connection with the effects of past projects, the 
effects of other current projects, and the effects of probable future projects.” The analysis will be 
based on plans for surrounding jurisdictions and the geographic scope of each environmental topical 
issue.  

Growth-Inducing Impacts. The extension of residential, commercial, industrial, and other mixed-
use land use designations and infrastructure improvements could create additional development 
pressures within the General Plan planning area and adjacent areas. The PEIR will discuss growth-
inducing impacts associated with 2035 San Benito County General Plan buildout. 

Significant Irreversible Changes. The PEIR will address significant and irreversible 
environmental changes that would result from the implementation of the proposed 2035 San Benito 
County General Plan. The analysis will be presented as a summary of major impacts described in the 
PEIR.  

Alternatives. The State CEQA Guidelines (Section 15126.6) provide criteria for the development of 
alternatives to the proposed 2035 General Plan. These criteria include 1) ability of the alternative to 
attain most of the basic objectives of the project, 2) potential feasibility of the alternative, and 3) 
ability of the alternative to avoid or substantially reduce one or more of the significant 
environmental effects of the project. Section 15126.6 of the State CEQA Guidelines states in part: 

“The range of alternatives required in an EIR is governed by a “rule of reason” that requires the 
EIR to set forth only those alternatives necessary to permit a reasoned choice. The alternatives 
shall be limited to ones that would avoid or substantially lessen any of the significant effects of 
the project. Of those alternatives, the EIR need examine in detail only the ones that the lead 
agency determines could feasibly attain most of the basic objectives of the project. The range of 
feasible alternatives shall be selected and discussed in a manner to foster meaningful public 
participation and informed decision making.” 

The PEIR will examine a range of feasible alternatives to the 2035 San Benito County General Plan, 
including the No-Project Alternative. The alternatives that will be identified in the PEIR will be 
developed in accordance with these CEQA provisions considering input received at scoping 
meetings, through public comments on this NOP, and as a result of the outcome of the 
environmental impact analysis. 

The County considered a range of land use alternatives during preparation of the Draft General 
Plan. This process touched on many environmental issues, as well as social and economic issues. 
The previous public discussion of the Draft General Plan alternatives is distinct from the 
alternatives analysis that will be prepared in the PEIR, although there may be overlap with certain 
concepts presented earlier. 
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RELATIONSHIP TO AREA AND REGIONAL PLANS 

A range of federal, state, regional, and local plans have been adopted that have a bearing on County 
land use policy. These plans may parallel the County plan or they may supersede County policy. The 
2035 San Benito County General Plan Update’s relationship to applicable federal, state, regional, and 
local plans is described below. 

FEDERAL GOVERNMENT 

No federal plans directly control local land use policies. However, several federal laws and 
regulations have significant impacts on land use decisions at the municipal level. Regulations that 
may affect land use decisions include the Endangered Species Act, the Clean Water Act, and the 
Clean Air Act, among other federal laws and regulations.  There are various land uses within the 
southern portion of San Benito County managed by the Bureau of Land Management (BLM) and 
the National Park Service (NPS). Both agencies administer management plans for land uses on 
federal lands. For example, the BLM oversees several management areas, including the Clear Creek 
Management Area, San Benito Mountain Natural Area, Panoche Hills, San Justo Reservoir, 
Griswold Hills, and Tumey Hills. The BLM also manages several smaller tracts of land that are not 
contiguous with the larger management areas. These areas include Curry Mountain, Coalinga 
Mineral Springs, Laguna Mountain, and Williams Hill.  Similarly, the NPS uses the General 
Management Plan for the Pinnacles National Monument to help guide decisions regarding facilities 
and resource management, and visitor use within the park. All management plans for federal land 
address land use goals, policies, and programs that guide land use decisions within their management 
area. Land use regulation within these management areas is outside of the jurisdiction of the County. 

STATE GOVERNMENT 

The State of California yields significant influence on local land use and related policy decisions. For 
example, the Governor’s Office of Planning and Research provides guidelines for the content of 
General Plans, and the Department of Housing and Community Development must certify the 
County’s Housing Element. The State also has significant influence through the funding of public 
infrastructure. Further, there are various land uses located within and south of the cities of Hollister 
and San Juan Bautista managed by the California Department of Parks and Recreation, including the 
Hollister Hills State Vehicular Recreation Area (SVRA), San Juan Bautista State Historic Park, and 
Fremont Peak State Park. Similar to a General Plan, management plans or strategic plans exist for 
each of these recreation areas. For example, all land use activities within the Hollister Hills SVRA is 
outlined under the California State Parks Off-Highway Motor Vehicle Recreation Division Strategic 
Plan (2009). Land use regulation within these areas is outside the jurisdiction of the County.  

Other State agencies, including, but not limited to the California Department of Conservation and 
Department of Fish and Game, Department of Mines and Geology, Department of Conservation, 
Central Valley Regional Water Quality Control Board, State Lands Commission, Native American 
Heritage Commission, Reclamation Board, Department of Forestry and Fire Prevention (Cal-FIRE), 
Department of Parks and Recreation, Department of Water Resources, and Department of 
Transportation (Caltrans), also have jurisdiction and directly regulate certain land use decisions in the 
County. 
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REGIONAL AGENCIES  

Various state regulations are implemented through regional planning and regulatory agencies. These 
planning regulations include the implementation of regional air quality plans, which are overseen by 
the Monterey Bay Unified Air Pollution Control District (MBUAPCD), and regional transportation 
plans managed and overseen by the Association of Monterey Bay Area Governments (AMBAG), 
which serves as the County’s federally-designated Metropolitan Planning Organization and Council 
of Governments (COG). In addition to metropolitan-level transportation planning, AMBAG also 
addresses other regional issues, including managing housing, population, and employment forecasts. 
AMBAG is required by state law to determine existing and projected regional housing needs for the 
County.  

Other quasi-regional agencies that have influence over County land use decisions include the San 
Benito County Airport Land Use Commission (ALUC) and the San Benito County Local Agency 
Formation Commission (San Benito County LAFCo). The San Benito County ALUC administers 
and implements the San Benito County Airport Land Use Compatibility Plan, which guides land use 
and development decisions adjacent to airport planning areas.  The San Benito County LAFCo 
reviews and evaluates all special district formation, city incorporation, city and special district 
spheres of influence, and city and special district annexation proposals to ensure well-planned and 
fully-serviced development in the county. 

REGIONAL INITIATIVES 

San Benito County is also within the planning area of a regional forum and collaborative planning 
effort among three County Councils of Government and 18 cities to complete the Monterey Area 
Blueprint known as “Envisioning the Monterey Bay Area.” The blueprint project involves a regional 
effort to shape the way the region grows and develops through 2035. In June 2011, the Association 
of Monterey Bay Area Governments developed a vision for land use and transportation decisions in 
the Monterey Bay area and released the “Draft Envisioning The Monterey Bay Area: A Blueprint for 
Sustainable Growth and Smart Infrastructure.” The three counties involved include: Monterey, San 
Benito, and Santa Cruz. The regional effort also included the following cities: Capitola, Carmel-by-
the-Sea, Del Rey Oaks, Gonzalez, Greenfield, Hollister, King City, Marina, Monterey, Pacific Grove, 
Salinas, San Juan Bautista, San City, Santa Cruz, Scotts Valley, Seaside, Soledad, and Watsonville. 

LOCAL AGENCIES 

There are two incorporated cities within San Benito County, Hollister and San Juan Bautista, that 
house the majority of the county’s population.  Each city has an adopted General Plan that 
addresses land use and development goals, policies, and programs that guide land use decisions 
within its jurisdiction.  Land use regulation within city boundaries is outside of the jurisdiction of the 
County.  Unincorporated areas outside of a city’s boundary may be included within a city’s General 
Plan, although until such areas are annexed to a city, the ultimate authority for land use regulation 
rests with San Benito County.  In many cases a city and San Benito County have worked with one 
another to coordinate land use regulation in such areas. 
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SURROUNDING JURISDICTIONS 

San Benito County is surrounded by five counties: Santa Clara, Monterey, Santa Cruz, Merced, and 
Fresno. In addition, three cities within these surrounding counties also have an effect on San Benito 
County. These cities include: Gilroy, Watsonville, and Salinas.  Each city and county has an adopted 
General Plan that addresses land use and development goals, policies, and programs that guide land 
use decisions within its jurisdiction.  Land use regulation within these cities and counties is outside 
of the jurisdiction of San Benito County.  Unincorporated areas outside of a nearby city’s boundary, 
including areas within San Benito County, may be included within a city’s General Plan, although the 
ultimate authority for land use regulation would continue to rest with San Benito County.  
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1 Introduction 

San Benito County is currently updating its General Plan. This update, called the San Benito County 2035 
General Plan, will be the foundation for planning in the County through 2035. All development and 
planning decisions in the County must be consistent with the General Plan.   

The San Benito County 2035 General Plan (2035 General Plan) is subject to the California Environmental 
Quality Act (CEQA). In compliance with CEQA, a Draft Environmental Impact Report (DEIR) was published 
in February 2013 to identify the potential environmental impacts associated with the adoption and 
implementation of the 2035 General Plan. A Draft Water Supply Evaluation (WSE) (Todd, December 16, 
2011) was prepared to support the identification  of environmental impacts on water resources in San 
Benito County associated the adoption of the 2035 General Plan.  

In 2014, the Draft EIR is being recirculated to take into account adjusted demographic and land use 
assumptions. Accordingly, this 2014 revised WSE was prepared to incorporate the revised assumptions.  

This WSE documents the County’s existing and future water supplies and demands. County-wide sources 
of water supply are documented, water demands are quantified, drought impacts are evaluated, and a 
comparison of water supply and demand is provided. This comparison, conducted for both normal and 
drought conditions, is the basis for an evaluation of water supply adequacy. Future water demands for 
2035 were based on forecasted development that will occur under the 2035 General Plan through 2035, 
the planning horizon year for the San Benito County General Plan.   

1.1 Background  

San Benito County is about 100 miles south of San Francisco, extends south from the Pajaro River for 70 
miles, and has an average width of 20 miles. It is located in the Coast Ranges of central California and 
covers approximately 889,000 acres or 1,390 square miles. The County is an area of hills, valleys, and 
mountains. Elevations range from less than 100 feet above mean sea level (msl) in the north to 5,165 
feet msl at the top of San Benito Peak (Averill 1947). To the west, the Coast Range is unbroken except 
for Chittenden Pass. Sea breezes from Monterey Bay flow through this pass and modify a climate that 
would otherwise be similar to that of the interior valleys (Averill 1947). The San Benito River flows 
northwestward through the center of the County (Figure 1).  

Most of the population is located in the northern part of the County in the Hollister Valley, which is an 
approximately 100 square mile valley situated between the Diablo Range to the east and the Gabilan 
Range to the south (Figure 1). The elevation of the valley floor is approximately 140 feet msl near the 
Pajaro River and rises to more than 400 feet msl at the eastern and southern portions of the valley. An 
outcrop of consolidated sedimentary units, referred to as the Lomerias Muertas and Flint Hills, rises up 
to 1,000 feet above the valley floor at the highest point and bifurcates the valley into northern and 
southern areas (Figure 1). The surrounding uplands to the east separate the Hollister Valley from the 
larger San Joaquin Valley and reach elevations in excess of 3,500 feet msl. Elevations in the Gabilan 
Range exceed 3,000 feet msl (Todd 2004).  

The Hollister Valley covers a portion of the Pajaro River watershed and is drained by tributaries of the 
Pajaro River in both the northern and southern areas of the valley. The southern valley is drained by the 
San Benito River, which joins the Pajaro River at the southwestern basin boundary, south of the 
Lomerias Muertas (Figure 1). The northern valley is drained by smaller tributaries of the Pajaro River 
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including Santa Ana Creek, Arroyo de las Viboras, and Arroyo Dos Picachos, all of which drain into 
Tequisquita Slough upstream of the Pajaro River. Pacheco Creek is the northernmost drainage in the 
valley and flows into the Pajaro River at the northwestern end of the County (Figure 1). 

The predominant land use in the County is agriculture. Urban areas, including the cities of Hollister and 
San Juan Bautista, are located in the southern portion of Hollister Valley. The remaining valley area is 
predominantly agriculture including field and truck crops, vineyards, pasture, and idle land. 

Approximately 68 percent of the County’s population resides in the Hollister and San Juan Bautista 
urban areas in the northern portion of the County. The southern part of County has historically been 
home to cattle ranching and mining. 

Potential growth under the 2035 General Plan will include an increase in County population from 55,269 
in 2010 to 94,731 by 2035, an increase of 71 percent or around 2.8 percent per year.  

1.2 Purpose and Scope of Work 

Future development and planning decisions must be consistent with the General Plan for all areas 
where the County has jurisdiction. The purpose of this report is to evaluate potential impacts to water 
resources stemming from implementation of the 2035 General Plan. Specifically, it evaluates the 
impacts resulting from an increase in population and from potential changes in agriculture between 
2010 and 2035. Agricultural changes include loss of farmland to urban areas and an increase in 
vineyards. Subsequent sections discuss Water Demand, Water Conservation, Water Supply, Comparison 
of Supply and Demand, and Conclusions. The WSE supports the ongoing EIR recirculation being prepared 
by EMC Planning in accordance with the California Environmental Quality Act (CEQA). 
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2 Water Demand 

This section summarizes 2010 water demands for San Benito County and provides water demand 
projections for 2035. Climate data and population summaries are provided to set the framework for 
these water demands. The potential impact of drought on these demands is also discussed.  

2.1 Climate  

San Benito County has a moderate California coastal climate with a hot, dry summer typically between 
May and October. Average annual rainfall ranges from 7 inches in the drier eastern portion of the 
County to 27 inches in high elevations to the south. The City of Hollister, some 30 miles inland from the 
coast and separated from it by a low mountain pass, receives an annual average of approximately 13 
inches of rain. Figure 2 shows annual rainfall in Hollister from 1875 to 2013, including wet periods and 
drought; 2011 was a recent year with near-normal rainfall. Snowfall in the mountains is infrequent and 
relatively light. A comparatively long growing season of 265 days or more prevails, and year-round 
cropping is practiced to some extent. The County has a high percentage of sunny days, particularly in 
summer. Most of the annual rainfall occurs in the late fall, winter, and early spring, generally between 
November and April. Therefore, significant irrigation is required during summer months (Todd, June 
2011). Average monthly rainfall, temperature, and evapotranspiration (ETO) data are shown in Table 1 
for the Hollister area.  

2.2 Population 

2010 Population 

A majority of the County’s 55,269 residents live in the northern portion of the County. About 67 percent 
(36,790) of the population lives within the incorporated areas of Hollister and San Juan Bautista. Table 2 
shows 2010 population breakdowns for these areas including those in incorporated and unincorporated 
portions of the County. An additional 18,479 people live outside the incorporated urban areas (Table 2).   

2035 Population 

The 2035 General Plan projects a 2035 population of 94,731 (Table 2), a 71.4 percent increase from 
2010. The recirculated DEIR will assume that population growth outside the incorporated city 
boundaries will occur in the unincorporated County, even if the growth occurs within a city’s current 
sphere of influence (EMC, 2014). Most residential growth will occur around Hollister and San Juan 
Bautista and in clustered residential development areas in unincorporated areas, mainly in the northern 
portion of the County.  

A comparison was made between the Hollister urban area population projections in the 2035 General 
Plan and those in the Hollister Urban Area (HUA) Urban Water Management Plan (UWMP) (Todd, June 
2011). Although the County does not have jurisdiction in incorporated areas, the County’s growth 
estimates for these areas should agree with local planning documents. While it is difficult to ascertain 
what actual growth will be, the 2035 General Plan growth is similar to that predicted for the HUA 
UWMP.  The urban areas in both plans are similar and include the Sunnyslope County Water District 
(SSCWD or Sunnyslope). The 2035 General Plan anticipates that the entire Hollister sphere of influence, 
including SSCWD, will become incorporated by 2035 and have a projected population of 62,756. The 
HUA UWMP (Todd, June 2011) has a 2030 projected population of 59,871. The HUA UWMP 2030 
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population of 59,871 would need to increase by about one percent per year to reach 62,756 by 2035. 
This is a reasonable growth assumption.  

Table 2 also includes the acreages of these urban areas and unincorporated areas. Incorporated 
acreages in 2035 remained the same as in 2010 since the recirculated DEIR will assume population 
growth outside the incorporated city boundaries will occur in the unincorporated County, even if the 
growth occurs within a city’s current sphere of influence (EMC, 2014)    

2.3 Water Demand 

2010 Water Demand 

Water use in the County was estimated to total 70,047 acre feet (AF) in 2010 (Table 3). In this 
document, the terms ‘water use’ and ‘water demand’ are interchangeable. For urban and community 
systems, water demands by residents and businesses include system losses; for agriculture, water 
demands represent water applied to irrigate crops. Water demands in urban areas (Hollister and San 
Juan Bautista) and unincorporated areas are summarized in Table 3 for 2010. These water demands 
were derived from data in local planning documents and pumping records, and projected from 
reasonable water use per capita rates as footnoted in the table. Hollister and San Juan Bautista urban 
areas used an estimated 5,372 AF in 2010. Most urban water use occurs in the northern portion of the 
County. 

The remaining County water use amounted to approximately 64,675 AF in 2010. Table 4 outlines water 
use outside of the Hollister and San Juan Bautista urban areas. Irrigated agriculture is the predominant 
water user in the County, with water use estimated to total 61,626 AF in 2010 (Table 4). The irrigated 
crop area of 30,372 acres was obtained from the 2007 Census of Agriculture (USDA 2009). The irrigated 
acreages in 2007 are assumed representative of 2010 irrigated acreages. Irrigation application rates 
were derived from California Department of Water Resources (DWR) crop water use tables for San 
Benito County (California DWR, accessed 2011).   

San Benito County Annual Crop Reports (San Benito County, 1941-2010) were reviewed to determine 
trends in head of cattle in the County. These trends could indicate if livestock water use has recently 
changed and what type of changes can be expected in the future. In the early 1940s, there were about 
13,000 cattle in the County. Cattle ranching gradually increased to a peak of about 74,000 cattle in the 
mid 1980s. A decline then occurred to the early 2000s. Over the last ten years, the County has had an 
average of about 40,000 head of cattle. Approximately ten percent are milk cows. Assuming an average 
water use rate of about 0.019 AFY per head of cattle (Masters 2010), around 760 AFY of water would be 
needed. Based on this analysis, it was assumed that cattle water use would remain stable between 2010 
and 2035.      

Additional rural residential use was estimated to be 3,049 AF in 2010 (Table 4). Water use per capita 
(0.165 AFY) was assumed the same as water use in the San Juan Bautista area. This per capita water use 
value is also similar to water use in Aromas Water District (AWD), which has similar climatic conditions. 
Existing accounts within AWD’s service area use approximately 0.5 AFY per connection. Assuming three 
people per connection results in a per capita water use of 0.167 AFY (0.5AFY/3) (Aromas Water District 
2011). 

A breakdown of Hollister and San Juan Bautista urban area water use by sector is presented in Table 5. 
This table includes incorporated and unincorporated land. Local planning documents were used to 
derive these data as footnoted in the table. About 71 percent (4,403/6,164) of this water is used by 
single family and multifamily residences.     
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2035 Water Demand 

Water use by 2035 will increase to 80,135 AF (Table 3), only a 14.4 percent increase above the 2010 
estimate of 70,047 AFY despite the 71.4 percent population increase. Unincorporated water use will 
increase by 7,786 AFY; 5,957 AFY of this is estimated for the additional unincorporated population of 
36,102 and 1,829 AFY will be used for irrigated agricultural (mainly new vineyards) (Table 4). 
Incorporated water use will increase by 2,302 AFY based on the assumption that the incorporated areas 
remain the same.  A representative irrigation rate of 2.03 AF/acre was used for the 30,372 acres of 
irrigated land and an irrigation rate of 1.8 AF/acre was used for the 1,000 acres of future vineyards in 
2035 to derive a water usage value. 

Water use per capita in the Hollister area will increase from 0.145 AFY/capita to 0.193 AFY/capita (Table 
3); this is due to an anticipated large increase in industry in the area. Industrial water use was about 128 
AF in 2010 and is predicted to increase to 2,669 AF by 2035 (Tables 5 and 6) (Todd, June 2011).      

2.4 Effects of Water Conservation and Demand Management  

Water conservation efforts are ongoing by both agricultural and urban users in the County. With regard 
to urban uses, California lawmakers passed four inter-related water policy bills in November 2009, called 
the 2009 Water Package. Of these, Senate Bill 7 (Statewide Water Conservation) establishes a goal of 20 
percent reduction in statewide urban water use (in gallons per capita per day) by 2020. The HUA UWMP 
(Todd, June 2011) describes specific water demand management measures that will be undertaken to 
reduce urban water use. Projections for 2035 urban demand in the Hollister Urban Area incorporate 
such conservation measures. It should be noted that the HUA UWMP indicates that per capita water use 
will increase by 2035; this is due to significant increases in industrial water use that overshadow 
household and other water conservation.  

Overall, the 2035 population projections, agricultural acreages, and water use values are estimates of 
what development and agriculture might look like in 24 years. While these numbers are only general 
estimates, they do provide a basis for comparison of current (2010) water use to potential 2035 water 
use to ascertain if the 2035 General Plan growth might result in impacts to the water resources.  
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3 Water Supply 

Sources of water supply in San Benito County include surface water, imported water, groundwater, and 
recycled water. 

3.1 Surface Water Supply 

Surface water is used for stock watering throughout the County and for recharge of groundwater. As 
shown in Figure 1, the San Benito River and its tributaries form the major stream system in San Benito 
County.  The river runs northward through the center of the County, drains over 600 square miles, and 
joins the Pajaro River near Chittenden Gap in the northwest. Other tributaries to the Pajaro include 
Pacheco Creek, Arroyo Los Viboras, Arroyo Dos Picachos, and Santa Ana Creek. Other streams drain the 
eastern and western margins of the County.  

The San Benito River is dry much of the year, flowing mainly during wet winter conditions. Local surface 
water from the San Benito River is captured and stored in two reservoirs (Hernandez and Paicines), 
which are operated by San Benito County Water District (SBCWD or District) for flood control and 
downstream recharge. Figure 3 illustrates the volumes of water released from Hernandez and Paicines 
for percolation between 1996 and 2013. As shown, the amounts vary considerably from year to year, 
mostly reflecting variable weather conditions; wet years provide more water for percolation releases. 
Historically, controlled recharge of local surface water was managed by SBCWD in Pacheco Creek, 
Arroyo De Las Viboras, Arroyo Dos Picachos, Santa Ana Creek, San Benito River, and Tres Pinos Creek. 

3.2 Imported Water Supply 

The Central Valley Project (CVP) is a Federal water system operated by the United States Bureau of 
Reclamation (USBR) and created to: 

• protect the Central Valley from water shortages and floods 
• improve navigation on the Sacramento River 
• ensure supplies of domestic and industrial water 
• enhance water quality 
• generate electric power 
• conserve fish and wildlife, and  
• create opportunities for recreation.  

The CVP consists of 20 dams and reservoirs, 11 power plants, and 500 miles of major canals, conduits, 
and tunnels across the Central Valley. The San Felipe Division of the CVP conveys water to San Benito 
and Santa Clara counties from San Luis Reservoir. CVP water has been brought into San Benito County 
by San Benito County Water District since 1986. It is stored in San Justo Reservoir, which is used 
exclusively to store and regulate imported CVP water.  

The San Benito County Water District has a 40-year contract (extending to 2027) for a maximum of 
8,250 AFY of municipal and industrial (M&I) water and 35,550 AFY of agricultural water. The imported 
water is delivered to agricultural, municipal, and industrial customers in Zone 6, the District’s zone of 
benefit for CVP water. Zone 6 overlies the Pacheco, Bolsa Southeast, San Juan, Hollister East, Hollister 
West, and Tres Pinos subbasins as shown in Figure 4. Water is conveyed through 12 subsystems 
containing approximately 120 miles of pressurized pipeline laterals (SBCWD, February 2011). The District 
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distributes CVP water to both agricultural and M&I customers, including the City of Hollister and 
Sunnyslope County Water District.  

While the District has a contract for CVP supplies, allocated deliveries are less than the contracted 
amounts. CVP allocations are defined on an annual basis by USBR, reflecting hydrologic conditions (e.g., 
drought), reservoir storage, and the environmental status of the Sacramento-San Joaquin Delta, 
specifically the status of endangered Delta fish species. The USBR water year is March 1 to February 28. 
Historical (1988-2013) total average CVP deliveries were about 20,584 AFY. This includes CVP water 
delivered to agricultural and M&I users, water lost to seepage and evaporation, and water used for 
stream percolation. Average agricultural deliveries were 15,827 AFY for the 1988 to 2013 water years. 
The 2013 allocation was 20 percent for agriculture and 70 percent of historic use for M&I. Average M&I 
deliveries have been 2,917 AFY since 2003 when the Lessalt Water Treatment Plant came online and 
allowed use of an increased portion of the M&I CVP allotment. CVP water lost to evaporation and 
seepage was estimated to average around 1,103 AFY. Additionally, prior to 2008, some CVP water was 
percolated in streams to replenish groundwater.  

In response to an over-commitment of CVP supplies, droughts, and supply limitations imposed by 
environmental, regulatory, and legal constraints in the Sacramento–San Joaquin River Delta (Delta), the 
USBR has instituted its Shortage Policy in three of the past six years. The Shortage Policy provides that 
the allocation of M&I CVP water will be based on a contractor’s historical use of CVP M&I water, 
adjusted for growth, extraordinary conservation measures, and use of non-CVP water. Under the 
Shortage Policy, the District’s historical M&I usage is currently set at 4,026 AFY compared to its CVP M&I 
contract amount of 8,250 AFY (USBR 2001). This historic usage number is an agreed upon amount and 
does not represent actual historic use. 

For the USBR water year March 1, 2013 to February 28, 2014, CVP allocations were decreased to 20 
percent of the contracted amount for agriculture and to 70 percent of historical use for M&I. For March 
1, 2014 to February 28, 2015, allocations were 0 percent of agricultural contracted amount and 50 
percent of M&I historic use amount. While reductions in recent years are a combined result of drought 
at the time and recent Federal Court decisions (Todd 2010), the CVP supply is considered less certain for 
the future. 

Water Treatment 

Direct use of CVP water for municipal use requires water treatment, and the District, City of Hollister, 
and Sunnyslope County Water District have undertaken a shared water and wastewater planning 
process including provision of treatment for CVP water. An important goal is to improve the quality of 
water delivered to municipal customers by replacing relatively mineralized groundwater with higher 
quality CVP surface water. Provision of treated water also indirectly improves the quality of municipal 
wastewater by virtue of providing high quality CVP water and by allowing municipal customers to cease 
using water softeners that add salts to the wastewater stream. Given that most municipal wastewater is 
percolated to groundwater, improvement of wastewater quality will help improve groundwater quality. 

The Lessalt Water Treatment Plant (WTP) was brought online in January 2003 with a design to treat 
imported CVP water using microfiltration and chlorine disinfection (HDR 2008a). Treated water is then 
distributed to Hollister and Sunnyslope customers. The Lessalt plant was designed with a rated 
treatment capacity of 3 million gallons per day (3,360 AFY) of imported CVP supply. However, since the 
plant came online in 2003, it has been unable to achieve its design capacity due to hydraulic constraints 
and treated water capacity issues. In 2010, Lessalt produced 1,510 AF for municipal supply, amounting 
to less than half its design capacity (AECOM 2011). Construction to increase capacity to 2 million gallons 
per day (2,240 AFY) is anticipated to be completed in November 2014 (Benito Link, 2014). 
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In addition, the District, Hollister and Sunnyslope are moving forward with a second surface water 
treatment plant (West Hills WTP) to treat CVP imports for delivery to urban areas not served by the 
Lessalt WTP. The WTP will be located at the West Hills Site near the San Juan subbasin north of Union 
Road. The new plant will be designed in two stages. The first stage will have a preliminary design 
capacity of 6 MGD and a second, future stage may increase the total design capacity to 9 MGD (HDR, 
2011). While the ultimate design capacity of the West Hills WTP will be 9 MGD, its average annual 
capacity is anticipated to be 4.5 MGD (about 5,000 AFY) (HDR 2011). The first stage of the new plant is 
estimated to be online by 2015 (AECOM 2011). The improvements to the Lessalt WTP and the addition 
of the West Hills WTP will allow the three water agencies to utilize all the CVP M&I water available to 
them (entitlement of 8,250 AFY).  

3.3 Groundwater Supply 

Groundwater Resources 

Groundwater is the major source of water supply in San Benito County. Groundwater is generally 
available throughout the County for limited domestic and livestock supplies. The County includes all or 
portions of 12 groundwater basins (as defined by DWR, see Figure 5) where groundwater is more readily 
available. Most of the groundwater basins in the County are within the San Benito and Pajaro river 
watersheds and drain northward.  

The San Benito River Valley, Paicines Valley, and Tres Pinos Creek Valley groundwater basins extend 
several miles along the San Benito River and Tres Pinos Creek. The local geology is extremely complex 
and well yields and aquifer characteristics can be highly variable.  Some wells are constructed in thick 
alluvium and yield large quantities of water, while wells in fault zones or older sedimentary units may 
yield little water (SBCWD, September 2011).  Among the groundwater basins in the San Benito-Pajaro 
watershed, the Gilroy-Hollister groundwater basin is the most developed and managed for groundwater 
supply. 

While areally extensive, the other groundwater basins in San Benito County are relatively undeveloped, 
with little available information. Well yields are generally low but sufficient for domestic and livestock 
use. Three of these basins (Quien Sabe Valley, Panoche Valley, and Vallecitos Valley) may support 
limited agricultural uses (SBCWD, September 2011).  

The following discussion focuses on the San Benito County portion of the Gilroy-Hollister basin, 
reflecting its importance as a source of groundwater supply now and into the future. For management 
purposes, the Hollister groundwater basin is divided into nine groundwater subbasins (Figure 4), 
including the Bolsa, Bolsa Southeast, Pacheco, Northern and Southern Hollister East, Tres Pinos, Hollister 
West, and San Juan subbasins. The subbasin boundaries are based on a combination of infrastructure 
(CVP subsystems), political boundaries, major roads, and geologic structures (faults) (Todd 2009).  

Hydrogeologic Setting 

The groundwater basin is filled with unconsolidated to poorly consolidated alluvium of Tertiary and 
Quaternary age. It is crossed by the Calaveras fault, which trends northwest across the basin from 
Hollister to the Pajaro River at San Felipe Lake. The Calaveras fault affects groundwater flow locally 
(Todd 2004). Other faults trending across the eastern side of the basin may be associated with 
groundwater quality changes. 

The Quaternary-age alluvium contains the main aquifers in the groundwater basin. The aquifers are the 
coarse-grain layers of sands and gravels with interbedded layers of silts and clays. The geometry of the 
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basin suggests that basin-fill units were deposited in alluvial fan and fluvial environments from a variety 
of source rocks and directions. These deposits interfinger in the subsurface, resulting in variable aquifer 
properties across the basin (Luhdorff and Scalmanini 1991, Faye 1974). Although poorly defined, 
regional variations in permeability (possibly associated with paleo-channel deposits) may create 
preferential pathways for groundwater (Todd 2004). 

Groundwater generally occurs under unconfined and confined conditions. Confined conditions are 
particularly extensive in the Bolsa and San Juan Valley subbasins, where artesian conditions occurred 
historically with flowing wells. A 1924 USGS study delineated a 25-square mile area of artesian flow in 
the Bolsa subbasin (Clark 1924). Artesian conditions are still observed locally in wet years (Todd 2009).  

Groundwater Quality 

Groundwater in the Gilroy-Hollister groundwater basin is highly mineralized and of marginal quality for 
drinking and agricultural purposes. The mineralized water quality is typical of other relatively small Coast 
Range groundwater basins, but has also been impacted by decades of human-related activities, both 
agricultural and urban. 

Chemicals of concern (COCs) for the Gilroy-Hollister groundwater basin include boron, chloride, 
hardness, nitrate, and total dissolved solids (TDS) and are important indicators of basin water quality. In 
some parts of the basin, these COCs do not meet water quality standards necessary to support 
beneficial uses of water resources. SBCWD, water purveyors, and other agencies are examining ways to 
improve quality in these localized areas. In addition to the historical COCs, current operations by 
regulated facilities have introduced new local COCs including perchlorate, metals, and volatile organic 
chemicals. All areas where these COCs have been discovered are regulated by the Regional Water 
Quality Control Board (Todd, June 2011). 

In most areas of the basin, water quality has remained stable in recent years (2004-2013). Other areas, 
such as the eastern portion of the San Juan subbasin, have shown variable but increasing trends in key 
constituents like nitrate and chloride. This localized change in water quality results from local factors 
including nearby regulated facilities, land use changes, and high groundwater levels.  

Groundwater Levels 

In general, groundwater in the basin flows from the southeast and eastern portions of the basin toward 
the western and northwestern portions of the basin to the Pajaro River. However, general flow 
directions have been reversed in the Bolsa subbasin due to groundwater pumping; groundwater in the 
Bolsa subbasin near the Pajaro River flows southeast toward lower water levels. 

Groundwater levels have been recorded in the basin since at least 1913 by various agencies including 
the USBR, DWR, Pacheco Pass Water District, SBCWD, University of California Cooperative Extension, 
and USGS (Clark 1924, Kilburn 1972, Farrar 1981, Creegan & D’Angelo 1991). During an evaluation of 
groundwater supply in the area, USGS recorded water levels in more than 300 wells in the groundwater 
basin from 1913 to 1915 (Clark 1924). The water level monitoring network of wells was updated by 
USGS in 1981 to include levels in about 100 basin wells (Farrar 1981). Since that time, SBCWD has 
monitored water levels in approximately 80 to 100 wells on a semiannual and, more recently, a 
quarterly basis (Jones & Stokes and CH2M Hill 1998). Water levels and trends are presented in SBCWD 
annual reports (Todd 2009). 

Water levels over time have varied in response to varying precipitation, groundwater pumping, and 
managed recharge. Water levels are estimated to have been at historic highs prior to 1913 before 
development of groundwater pumping (Kilburn 1972). Intensive groundwater pumping resulted in 
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sustained groundwater level declines; during the drought of the late 1970s, water levels in some areas 
had declined more than 150 feet (Creegan & D’Angelo 1991). However, importation of high quality CVP 
supplies resulted in decreased pumping. This decreased pumping, along with significant managed 
recharge, achieved groundwater level recovery across much of Zone 6. With the exception of a few 
areas of persistent low water levels, groundwater levels had recovered close to the historic highs by 
1998 (Jones & Stokes 1999). A groundwater pumping depression persists in the southern Bolsa subbasin, 
reflecting the absence of CVP supplies and reliance on groundwater pumping. 

Water levels in wells typically fluctuate 5 to 15 feet on a seasonal basis except in the Bolsa subbasin 
where water levels in confined aquifers have seasonal fluctuations of 30 to 40 feet (Yates 2003).  

Given the uncertain reliability of CVP water, likelihood of repeated drought, and probability of climate 
change, management of groundwater levels and storage for long-term sustainable supply is a major goal 
of the District and other water agencies. Other goals for groundwater level management are control of 
high groundwater levels that are problematic for agriculture, maintenance of basin outflow to reduce 
salt loading, and support of stream flow and associated habitat. The local hydrogeology—including the 
effects of local faults and the presence of perched, unconfined, and confined conditions—is a 
complicating factor. In response, the District is improving its monitoring network, conducting 
hydrogeologic investigations (including application of numerical modeling), and planning projects to 
manage groundwater levels and storage (Todd, June 2011). 

Groundwater Recharge 

The District owns and operates two reservoirs along the San Benito River. Hernandez Reservoir (capacity 
17,200 AF) is located on the upper San Benito River in southern San Benito County. Paicines Reservoir 
(capacity 2,870 AF) is an offstream reservoir between the San Benito River and Tres Pinos Creek. It is 
filled by water diverted from the San Benito River, with some of the diversions consisting of natural 
runoff and some consisting of water released from Hernandez Reservoir. Water stored in the two 
reservoirs is released for percolation in Tres Pinos Creek and the San Benito River to augment 
groundwater recharge during the dry season. Since 1996, releases from Hernandez have ranged 
between 3,500 AFY and 26,300 AFY, generally reflecting variations in inflow (Figure 3). Releases from 
Paicines Reservoir have ranged from 0 AFY to 6,139 AFY (Todd 2013). 

In the past, the District has purchased and percolated additional CVP imported water for groundwater 
management. Since 1988, when CVP recharge began, percolation has ranged from 0 AFY (2009) to 
11,087 AFY (1997). CVP percolation, which peaked in 1997, was reduced subsequently in response to 
the successful recovery of groundwater levels. In recent years, no significant releases of CVP imported 
water have occurred, reflecting reduced allocations and occurrence of high water levels (Todd, June 
2011). 

In addition to managed recharged of local surface water and CVP water, Hollister and Sunnyslope 
percolate wastewater effluent to the groundwater basin. The City of Hollister Domestic Wastewater 
Treatment Plant represents the major portion, amounting to 1,922 AF in water year 2010. Wastewater 
percolation has been decreasing in recent years; it is expected to continue to decrease as recycled water 
use increases.  

Groundwater Pumping and Safe Yield 

The total groundwater storage capacity of the Gilroy-Hollister groundwater basin is estimated to be 
approximately 500,000 AF within the uppermost 200 feet of the groundwater basin (Kennedy/Jenks 
2003). Although the total storage volume is large, the usable storage is smaller and dependent on 
operating conditions (California DWR 2003). Safe yield estimates, or the amount of groundwater that 
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can be continually withdrawn without adverse impacts, are often used to gage the sustainability of 
groundwater pumping. Previous estimates of the basin groundwater yield range from 40,000 to 54,000 
AFY (Kennedy/Jenks 2003).  

Groundwater pumping from Zone 6, the Bolsa subbasin, Tres Pinos Creek Valley and Paicines Valley for 
the water year 2011 was 25,212 AF. Between 1996 and 2011, pumping has averaged 37,662 AFY from 
the same area. Pumping was as high as 50,846 AF (1997) and as low as 25,212 AF (2011). Pumping from 
the Bolas subbasin, Tres Pinos Creek Valley and Paicines Valley are estimate triennially as part of the 
SBCWD’s Annual Groundwater Report water balance. The last update occurred in 2011 (Todd, December 
2011) and the next will occur late 2014. 

Groundwater levels have been rising or stable since the mid 1990s and relatively constant in most 
subbasins in recent years.  Between 2009 and 2011, average pumping from Zone 6, the Bolsa subbasin, 
Tres Pinos Creek Valley and Paicines Valley was 31,666 AFY. The period (2009-2011) is representative of 
recent pumping and CVP delivery conditions; moreover, average rainfall (11.7 inches) was close to 
historic average (13 inches). This indicates that this portion of the Gilroy-Hollister groundwater basin can 
sustain a long-term pumping rate over 30,000 AFY under current conditions.     

Groundwater pumping outside this area has not been documented. For the purposes of this evaluation, 
this pumping is computed as the residual of total water use and known supplies. Total water use in the 
County was estimated at 70,047 AF for 2010 (Table 3). During a normal year (2011), CVP water supplied 
18,667 AF, documented groundwater pumping supplied 25,211 AF, and recycled water provided 230 AF, 
leaving an estimated 25,939 AF as pumping from other portions of the County (Table 8). This value 
appears high; however, it cannot be verified with limited available data. Nonetheless, it is sufficient for 
this analysis, given that overall water demand and use beyond the Gilroy-Hollister groundwater basin is 
not expected to change significantly between 2010 and 2035.  

3.4 Recycled Water 

In 2004, the City of Hollister, County, and District executed a Memorandum of Understanding (MOU) 
forming a partnership to undertake development of the Master Plan for the Hollister Urban Area. The 
MOU was amended in 2008 to include the Sunnyslope CWD. These parties have undertaken a 
coordinated effort to plan water supply and wastewater strategies for the HUA. These strategies include 
the collection and treatment of wastewater as well as disposal and recycled use, as appropriate.  

Planning for recycled water use has included preparation of the following documents:  

• San Benito County Regional Recycled Water Project Draft Feasibility Study Report prepared for 
the District and Hollister (RMC 2005), 

• Hollister Urban Area Water and Wastewater Management Plan prepared jointly by the County, 
Hollister, Sunnyslope, and the District (HDR 2008a).  

• San Benito County Water District and City of Hollister Recycled Water Feasibility Update, 
prepared for the District and Hollister (HDR 2008b),  

• Long Term Waste Water Master Plans (LTWWMPs) prepared respectively by Hollister and 
Sunnyslope.  

Recycled water is currently being used for irrigation at three sites within the HUA; plans for increased 
use are ongoing. A coordinated effort is underway to supply recycled water to areas outside of the HUA 
for agricultural irrigation (HDR 2008a, HDR 2008b). 
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Although recycled water is currently available, and will become more widely available in the near term, 
potable reuse opportunities within the HUA are constrained by water quality concerns. A major goal of 
the MOU is to improve the quality of treated wastewater in order to provide recycled water with TDS 
concentrations between 500 milligrams per liter (mg/L) and 700 mg/L. As efforts to improve potable 
water quality become more effective, recycled water quality will also improve and reuse within the HUA 
will increase.  Some of this recycled water use could displace current potable use. 

3.5 Water Supply in Normal and Drought Periods 

Past and present water supplies by source are shown in Table 7 for the 2000, 2005 and 2010 water 
years. The table shows the three sources of supply: groundwater, CVP, and recycled water. Current total 
supply (Table 7) and total demand (Table 3) are the same, recognizing that groundwater is available to 
meet demands. Groundwater pumping has been estimated for the Zone 6 area, the Bolsa subbasin, the 
Paicines Valley, and the Tres Pinos Creek Valley for the District’s Annual Reports.  These areas are 
indicated on Figures 4 and 5. On Table 7, Zone 6 pumping is subdivided into agriculture and M&I 
pumping. Pumping in the remainder of the County (‘Other” in Table 7) is estimated as the groundwater 
supply needed (in addition to known supplies) to meet the total estimated 2010 County-wide demand of 
70,047 AF (Table 3). Other pumping has not been estimated for 2000 and 2005. CVP supplies are also 
broken down into agriculture and M&I uses. Use of M&I CVP water is expected to generally increase 
with upgrade of the Lessalt WTP and construction of the West Hills WTP. Recycled water use amounted 
to 230 AF in 2010. 

Normal supply and supply availability during droughts are presented in Table 8 for current conditions.  
The 2011 water year was selected to represent a normal year for current conditions, as rainfall was 
12.96 inches relative to a long-term average of 13.0 inches. The 2007 water year, with a rainfall total of 
6.72 inches, was selected as representative of a single year drought. Water years 2007, 2008 and 2009, 
with an average annual rainfall of 8.58 inches, were selected to represent a multiyear drought1.  

Groundwater supply is adequate for single year and multiyear droughts. In addition, recycled water 
supply would not be reduced in drought. With regard to CVP, actual CVP deliveries during the drought 
years of 2007 to 2009 were used in Table 8.  A review of annual CVP agricultural and M&I deliveries 
during the 2007-2009 drought indicated a one-year lag in CVP delivery reductions, possibly an artifact of 
the different water years. Therefore, to be conservative, the table presents 2008 water year CVP 
deliveries for a single year drought and an average of 2008-2010 water year CVP deliveries for a 
multiyear drought, because these values are lower than 2007 and 2007-2009 deliveries. Note that 
additional M&I CVP water was allocated, but not used because of treatment limitations. Treatment 
plant capacity will be increased by 2035 and the full entitlement of 8,250 AF can be taken.  

Table 9 presents normal and drought water supplies in 2035. CVP agricultural deliveries under normal 
and drought conditions were assumed the same as current conditions (Table 8).  As per the HUA UWMP 
(Todd, June 2011), the full M&I CVP entitlement of 8,250 AFY is assumed available in a normal year. The 
Lessalt WTP upgrade and construction of the West Hills WTP will be complete by 2035. During droughts, 
M&I CVP water availability would be the same as 2008-2010 drought allocations, similar to the method 
used for CVP agricultural deliveries.  

1 California is currently in the midst of another multiple year drought that could be more severe. The effects of this 
drought have not yet fully occurred and the observation data resulting from these effects (such as water levels, 
stream flow, etc.) continue to be collected and analyzed. 

Revised Water Supply Evaluation Page 12 TODD GROUNDWATER 
San Benito County 2035 General Plan Update 
 

                                                           



It is also assumed that available CVP water will be used and groundwater will make up the difference in 
needed supply. This reflects the preference of CVP customers for high quality CVP water. Available 
groundwater in the area may increase with the development of North County Groundwater Banking 
Project. By 2015, the North County Groundwater Bank could produce 2,000 to 5,000 AFY of 
groundwater from North County subbasins (Todd, June 2011). As with current and historic conditions, 
the availability of groundwater is not expected to decrease over a single dry year or multiple dry year 
periods (Todd, December 2011). Groundwater pumping could increase during droughts to compensate 
for reduced CVP supply; as indicated in Table 9, groundwater pumping in an average year would be 
about 54,560 AFY and during a multiple year drought, would average 67,022 AFY.  The basin has capacity 
to weather short-term groundwater declines while groundwater storage remains at or near historic high 
elevations. Water levels in 2013 showed some localized decline associated with increased pumping at a 
few wells. However, these declines did not appear to indicate basin-wide reductions in groundwater 
elevations (Todd, 2013). In some areas of the basin, historical low water levels were up to 100 feet 
below current levels and recovery from these lows occurred quickly (Todd, 2013).   

Recycled water use will be about 1,091 AFY by 2035 (Todd, December 2011), based on landscape and 
golf course irrigation projections. Recycled water availability and use would not be reduced in dry times. 

Global climate change represents a serious threat to water supply and the total impact is not fully 
understood or quantified. According to the Intergovernmental Panel on Climate Change, global warming 
could significantly alter California’s hydrologic cycles and water supply. These impacts could include 
decreased Sierra snowpack, increased temperatures, more severe droughts, sea level rise, and increased 
floods. Climate models indicate that precipitation as rainfall is expected to increase as snowfall 
decreases over the Sierra Nevada and Cascade mountain ranges (San José, August 2008). Sierra 
snowpack is expected to decrease by 25 percent by 2050 (California DWR 2007). This decrease directly 
affects the volume of imported water sources available for San Benito County, as Sierra snowmelt feeds 
rivers that flow to the Delta, the source of CVP imported water. 

Climate change may also increase regional temperatures and cause more variable weather patterns. In 
addition to decreasing snowpack, these increased temperatures may also increase water demand for 
agricultural irrigation and outdoor residential and commercial irrigation. Changing weather patterns 
could involve more severe flooding and longer droughts.  

The State of California and DWR are working to reduce the effects of climate change through reduction 
of greenhouse gas emissions and strategies to address the impacts of climate change. The State of 
California plans to reduce its impact on climate change through recent legislation such as AB 32, which 
called for a reduction in greenhouse gas emissions. DWR voluntarily joined the California Climate Action 
Registry, a tool to track and report emissions. DWR is also working to add more clean and renewable 
energy resources to its power portfolio and to reduce its carbon footprint.  To address the impacts of 
climate change, DWR has included an extensive discussion of the topic in the state’s Water Plan Update 
2005 and 2009 California Climate Adaptation Strategy. The 2009 report summarizes climate change 
threats and ways to manage those threats. In addition, DWR has developed strategies to address 
impacts; these include increased monitoring of climatologic and water resource conditions, reduction of 
greenhouse gas emissions from water management activities, study of the combined effects of 
increased atmospheric carbon dioxide and increased temperature (to predict future water demand), and 
adaptation of statewide water management systems by incorporating more flexibility (California DWR, 
2007; California DWR, 2009). 

Continued management will help maintain adequate water supply from both imported water, 
groundwater, and other sources. The current 2012 through 2014 drought has reduced CVP availability, 
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with allocations for agriculture down to 0 percent of contract and municipal and industrial allocations 
reduced to 50 percent of historic use. More variable CVP allocations may continue to occur in the future 
due to climate change or other factors affecting this source of supply. However, SBCWD continues to 
manage available water supplies in the basin to maximize CVP supplies when available and maximize 
groundwater availability for periods of decreased imported water delivery. Projects like the North 
County Groundwater Bank, West Hills Water Treatment Plant, and Lessalt Plant Expansions will allow 
SBCWD to take advantage of years with surplus supply (Todd, 2013). In addition, SBCWD is actively 
pursuing alternative water supply sources including recycled water for agricultural irrigation to offset 
CVP reliance. SBCWD also purchases surplus imported water when available for groundwater recharge 
or banking facility storage. SBCWD also works closely with both agricultural and urban water users to 
encourage water conservation through a variety of programs.  
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4 Comparison of Supply and Demand 

Supplies and demands for County incorporated and unincorporated areas are shown in Table 10 for 
2035. Incorporated urban areas will use an estimated 7,674 AFY or approximately 9.6 percent of the 
total water supplies. Future supply will match demands, because groundwater is available to 
compensate for any reasonable and foreseeable shortfalls in CVP supply. Similarly, it is assumed that 
drought water demands and supplies will be the same. 

Table 11 shows the changes in water use between 2010 and 2035. These changes reflect the impact on 
water resources from implementation of the 2035 General Plan. Over the 25-year period, County-wide 
water use will increase by 10,088 AFY, a 14 percent increase over current estimated water use. This 
increase is the result of increased urbanization in the northern portion of the County and additional 
vineyard irrigation. Planning documents for the Hollister Urban Area have included most of these water 
demand increases (Todd, June 2011).  
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5 Conclusions 

Implementation of the 2035 General Plan would result in the following. 

Between 2010 and 2035: 

• The County’s population would increase by 39,462 residents (from 55,269 to 94,731) with a 
majority of this growth occurring in the north County area.  

• Total County-wide water use is estimated to increase from 70,047 AFY to 80,135 AFY. 
• Vineyard acreage would increase by 1,000 acres. 

In 2010, groundwater provided 82.13 percent of the supply, CVP provided 17.50 percent, and recycled 
water provided 0.33 percent. In 2035, it is estimated that groundwater will provide 68.09 percent of the 
supply, CVP will provide 30.55 percent, and recycled water will provide 1.36 percent of the 2035 supply. 

Overall, future supplies will meet demands in normal and drought years. Groundwater pumping from 
the San Benito County portion of the Gilroy-Hollister groundwater basin, which has been sustained at 
higher rates in the past, can increase in times of drought to account for foreseeable shortfalls in CVP 
supply. On a subbasin basis, the Hollister West and Tres Pinos subbasins have recovered quickly from 
historic low groundwater levels while others (Bolsa and Bolsa SE) have taken longer to recover (Todd 
2009). The ability to recover was based on the speed of recovery from historic low groundwater levels, 
generally coinciding with the end of the last sustained drought, around 1992 (Todd 2009). The Bolsa and 
Bolsa SE subbasins have limited recharge; consequently increased development in these subbasins could 
increase groundwater pumping and result in a decrease in groundwater levels. Additionally, subsurface 
flow from the adjacent Pacheco subbasin is a major inflow source to the Bolsa and potential 
development in Pacheco would reduce subsurface flow to the Bolsa (Todd 2009). These potential 
groundwater declines may be offset by the development of North County Groundwater Banking Project 
which could produce 2,000 to 5,000 AFY of groundwater from North County subbasins (Todd, June 
2011).      
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TRAFFIC ANALYSIS CALCULATIONS 
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Traffic Analysis Calculations 
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Community Development Department 





 

     

APPENDIX 1 
Existing 

Highway Segment 
HCS Results 



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

4/4/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Shore Rd to US-101 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         1336veh/h  
Opposing direction vol., Vo      464veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone       
100%  
% Trucks and Buses , PT           2 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998   0.996 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   1455   506 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.3   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   37.2
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    0.998  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   1452    505  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   84.7 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   13.9 
Percent time-spent-following, PTSF(%)=BPTSF+f np   95.1 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   E 
Volume to capacity ratio, v/c=Vp/ 1,700   0.86 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   1089 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   4008 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   29.3 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Shore Rd to SR-156 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         1235veh/h  
Opposing direction vol., Vo      313veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.87 
No-passing zone       
100%  
% Trucks and Buses , PT           2 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998   0.996 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   1422   361 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.0   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   37.9
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    0.998  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   1420    360  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   83.2 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   18.6 
Percent time-spent-following, PTSF(%)=BPTSF+f np   98.0 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   E 
Volume to capacity ratio, v/c=Vp/ 1,700   0.84 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   603 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2100 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   15.9 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To San Felipe Rd to SR-156 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         1108veh/h  
Opposing direction vol., Vo      272veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.82 
No-passing zone       
100%  
% Trucks and Buses , PT           2 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998   0.996 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   1354   333 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.2   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   38.4
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    0.998  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   1351    332  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   81.6 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   22.1 
Percent time-spent-following, PTSF(%)=BPTSF+f np   99.3 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   E 
Volume to capacity ratio, v/c=Vp/ 1,700   0.80 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   777 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2548 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   20.2 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
Copyright © 2008 University of Florida, All Rights Reserved    HCS+TM   Version 5.5 Generated:  4/8/2014    7:58 AM



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Southside Rd to Fairview Rd 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         396veh/h  
Opposing direction vol., Vo      328veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    50% 
% Trucks and Buses , PT    5 %
% Recreational vehicles, PR       0%
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.990   0.990 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   526   436 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.0   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   45.1
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.995    0.995  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   524    434  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   51.8 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   35.2 
Percent time-spent-following, PTSF(%)=BPTSF+f np   71.1 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.31 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   417 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1267 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   9.3 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
Copyright © 2008 University of Florida, All Rights Reserved    HCS+TM   Version 5.5 Generated:  4/8/2014    8:00 AM



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
AM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Southside Rd to Panoche Rd
Jurisdiction Caltrans 
Analysis Year 2009 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         128veh/h  
Opposing direction vol., Vo      85veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    50% 
% Trucks and Buses , PT    5 %
% Recreational vehicles, PR       0%
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.966   0.966 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   174   116 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.8   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.2  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   49.2
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.995    0.995  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   169    112  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   18.6 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   47.3 
Percent time-spent-following, PTSF(%)=BPTSF+f np   47.1 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.10 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   223 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   678 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   4.5 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
Copyright © 2008 University of Florida, All Rights Reserved    HCS+TM   Version 5.5 Generated:  4/8/2014    8:02 AM



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Panoche to Old Airline Hwy 
Jurisdiction Caltrans 
Analysis Year 2009 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         42veh/h  
Opposing direction vol., Vo      31veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    30% 
% Trucks and Buses , PT    5 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.966   0.966 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   57   42 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  0.7   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   52.0
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.995    0.995  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   56    41  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   6.8 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   35.9 
Percent time-spent-following, PTSF(%)=BPTSF+f np   27.5 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.03 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   66 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   202 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   1.3 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
Copyright © 2008 University of Florida, All Rights Reserved    HCS+TM   Version 5.5 Generated:  4/8/2014    8:03 AM



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Old Airline Hwy to SR 146 
Jurisdiction Caltrans 
Analysis Year 2009 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         21veh/h  
Opposing direction vol., Vo      15veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    90% 
% Trucks and Buses , PT    5 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   2.5   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.930   0.930 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.71   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   42   30 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.6   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   50.3
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.8    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962    0.962  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.77    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   37    27  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   4.6 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   52.7 
Percent time-spent-following, PTSF(%)=BPTSF+f np   35.0 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.02 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   91 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   277 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   1.8 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To SR 146 to King City 
Jurisdiction Caltrans 
Analysis Year 2009 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         25veh/h  
Opposing direction vol., Vo      21veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    90% 
% Trucks and Buses , PT    5 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   2.5   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.930   0.930 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.71   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   50   42 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.6   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   50.1
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.8    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962    0.962  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.77    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   44    37  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   5.4 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   52.2 
Percent time-spent-following, PTSF(%)=BPTSF+f np   33.8 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.03 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   120 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   365 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   2.4 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 northbound 
Agency or Company From/To SR 129 to Y Road 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

4/4/2014 
AM Analysis Year 2011 

 

Project Description    Existing 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  1480 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 9 
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 
Driver type adjustment 1.00    Up/Down %
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.957 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 789 pc/h/ln

S  65.0 mi/h 
D = vp / S 12.1 pc/mi/ln 
LOS B 

Design (N) 
Design LOS 
vp = (V or DDHV) / (PHF x N x fHV 
x fp)

pc/h 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 northbound 
Agency or Company From/To SR 156 to SR 129 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

4/4/2014 
AM Analysis Year 2011 

 

Project Description    Existing 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  1325 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 9 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      -4.00%       Length 1.75mi 
Driver type adjustment 1.00    Up/Down % -4.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.957 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 706 pc/h/ln

S  65.0 mi/h 
D = vp / S 10.9 pc/mi/ln 
LOS A 

Design (N) 
Design LOS 
vp = (V or DDHV) / (PHF x N x fHV 
x fp)

pc/h 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To south of SR 156 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

4/4/2014 
AM Analysis Year 2011 

 

Project Description    Existing 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2110 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 13 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      3.00%       Length 0.50mi 
Driver type adjustment 1.00    Up/Down % 3.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.939 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1147 pc/h/ln

S  65.0 mi/h 
D = vp / S 17.6 pc/mi/ln 
LOS B 

Design (N) 
Design LOS 
vp = (V or DDHV) / (PHF x N x fHV 
x fp)

pc/h 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
AM 

 

Highway / Direction of Travel SR 129 Eastbound 
From/To US 101 to Rogge 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         332veh/h  
Opposing direction vol., Vo      261veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.91 
No-passing zone       
100%  
% Trucks and Buses , PT    17 %
% Recreational vehicles, PR       0%
Access points/ mi  6 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.967   0.967 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   377   297 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.4   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   1.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   44.8
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.983    0.983  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   371    292  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   38.6 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   51.7 
Percent time-spent-following, PTSF(%)=BPTSF+f np   67.5 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.22 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   493 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1793 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   11.0 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

4/4/2014 
AM 

 

Highway/Direction to Travel SR 156 Westbound 
From/To US 101 - Alemeda  
Jurisdiction Caltrans  
Analysis Year 2011 

Project Description    Existing  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 1100 Peak-Hour Factor, PHF 0.94 
 AADT(veh/h) %Trucks and Buses, PT 8 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 

 fp 1.00  ER 2.0 

 ET 2.5  fHV 0.893 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  12.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 60.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 59.8 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 655 

Speed, S (mi/h)  59.8 

D (pc/mi/ln)  11.0- 

LOS A 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
AM 

 

Highway / Direction of Travel SR 156 Westbound 
From/To Alameda to Union 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         1043veh/h  
Opposing direction vol., Vo      464veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.94 
No-passing zone       
100%  
% Trucks and Buses , PT           8 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.992   0.984 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   1118   502 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.3   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   39.8
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    0.992  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   1110    498  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   77.2 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   20.0 
Percent time-spent-following, PTSF(%)=BPTSF+f np   91.0 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   E 
Volume to capacity ratio, v/c=Vp/ 1,700   0.66 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   1193 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   4485 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   29.9 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
AM 

 

Highway / Direction of Travel SR 156 Eastbound 
From/To Union to SR 25 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         279veh/h  
Opposing direction vol., Vo      237veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    70% 
% Trucks and Buses , PT    20 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.9   1.9 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.847   0.847 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.93   0.93 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   427   362 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.8   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   45.9
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.5    1.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.909    0.909  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.94    0.94  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   393    334  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   41.1 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   46.3 
Percent time-spent-following, PTSF(%)=BPTSF+f np   66.2 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.25 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   336 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1116 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   7.3 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
AM 

 

Highway / Direction of Travel SR 156 Westbound 
From/To SR 25 to San Felipe 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         246veh/h  
Opposing direction vol., Vo      108veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    75% 
% Trucks and Buses , PT    20 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962   0.877 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   308   148 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.1   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   48.1
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.980    0.980  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   302    133  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   30.4 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   47.7 
Percent time-spent-following, PTSF(%)=BPTSF+f np   63.5 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.18 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   141 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   467 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   2.9 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
AM 

 

Highway / Direction of Travel SR 156 Westbound 
From/To San Felipe to SR 152 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         380veh/h  
Opposing direction vol., Vo      168veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    70% 
% Trucks and Buses , PT    20 %
% Recreational vehicles, PR       0%
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962   0.877 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   476   231 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.5   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   45.5
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.980    0.980  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   467    206  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   42.8 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   41.4 
Percent time-spent-following, PTSF(%)=BPTSF+f np   71.5 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.28 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   515 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1710 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   11.3 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To US-101 to Shore Rd 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         1342veh/h  
Opposing direction vol., Vo      664veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.94 
No-passing zone       
100%  
% Trucks and Buses , PT           2 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.1 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998   0.998 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   1431   708 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.6   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   36.5
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.0  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    1.000  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   1428    706  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   85.0 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   14.9 
Percent time-spent-following, PTSF(%)=BPTSF+f np   94.9 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   E 
Volume to capacity ratio, v/c=Vp/ 1,700   0.84 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   1071 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   4026 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   29.3 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
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4/4/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Shore Rd to SR-156 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         1222veh/h  
Opposing direction vol., Vo      543veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.91 
No-passing zone       
100%  
% Trucks and Buses , PT           1 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.999   0.998 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   1344   598 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.9   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   37.8
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    0.999  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   1343    597  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   82.4 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   15.6 
Percent time-spent-following, PTSF(%)=BPTSF+f np   93.2 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   E 
Volume to capacity ratio, v/c=Vp/ 1,700   0.79 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   571 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2077 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   15.1 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To SR-156 to San Filipe Rd 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         1057veh/h  
Opposing direction vol., Vo      435veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.91 
No-passing zone       
100%  
% Trucks and Buses , PT           1 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.999   0.998 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   1163   479 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.4   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   39.6
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    0.999  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   1162    478  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   78.4 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   19.6 
Percent time-spent-following, PTSF(%)=BPTSF+f np   92.3 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   E 
Volume to capacity ratio, v/c=Vp/ 1,700   0.68 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   668 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2431 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   16.9 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
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Highway / Direction of Travel SR-25 Southbound 
From/To Southside Rd to Fairview Rd 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         485veh/h  
Opposing direction vol., Vo      312veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    50% 
% Trucks and Buses , PT    2 %
% Recreational vehicles, PR       0%
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.996   0.996 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   587   377 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.2   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   44.8
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998    0.998  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   586    377  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   54.4 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   32.2 
Percent time-spent-following, PTSF(%)=BPTSF+f np   73.9 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.35 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   467 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1552 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   10.4 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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Highway / Direction of Travel SR-25 Southbound 
From/To Southside Rd to Panoche Rd
Jurisdiction Caltrans 
Analysis Year 2009 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         72veh/h  
Opposing direction vol., Vo      68veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    50% 
% Trucks and Buses , PT    2 %
% Recreational vehicles, PR       0%
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.986   0.986 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   88   83 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.6   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.2  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   50.3
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998    0.998  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   87    82  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   10.2 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   46.4 
Percent time-spent-following, PTSF(%)=BPTSF+f np   34.1 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.05 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   115 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   382 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   2.3 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Panoche to Old Airline Hwy 
Jurisdiction Caltrans 
Analysis Year 2009 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         27veh/h  
Opposing direction vol., Vo      26veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    30% 
% Trucks and Buses , PT    2 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.986   0.986 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   33   32 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  0.7   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   52.2
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998    0.998  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   33    31  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   4.1 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   36.2 
Percent time-spent-following, PTSF(%)=BPTSF+f np   22.8 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.02 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   39 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   130 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   0.7 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Old Airline Hwy to SR 146 
Jurisdiction Caltrans 
Analysis Year 2009 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         19veh/h  
Opposing direction vol., Vo      17veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    90% 
% Trucks and Buses , PT    2 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   2.5   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.971   0.971 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.71   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   33   30 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.6   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   50.4
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.8    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.984    0.984  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.77    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   30    27  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   3.8 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   52.1 
Percent time-spent-following, PTSF(%)=BPTSF+f np   31.2 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.02 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   76 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   251 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   1.5 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
PM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To SR 146 to King City 
Jurisdiction Caltrans 
Analysis Year 2009 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         21veh/h  
Opposing direction vol., Vo      9veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    90% 
% Trucks and Buses , PT    2 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   2.5   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.971   0.971 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.71   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   37   16 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.6   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   50.5
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.8    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.984    0.984  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.77    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   33    14  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   4.1 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   48.7 
Percent time-spent-following, PTSF(%)=BPTSF+f np   38.3 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.02 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   92 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   307 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   1.8 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst  Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To SR 129 to Y Road 
Date Performed 4/4/2014 Jurisdiction District 5  
Analysis Time Period PM Analysis Year 2011 
 

Project Description    Existing 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  1795 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 11 
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 
Driver type adjustment 1.00    Up/Down %
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.948 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 966 pc/h/ln

S  65.0 mi/h 
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 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To SR 156 to SR 129 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

4/4/2014 
PM Analysis Year 2011 

 

Project Description    Existing 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  1715 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 11 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      4.00%       Length 1.75mi 
Driver type adjustment 1.00    Up/Down % 4.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 3.0 

 ET 2.9  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.827 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1058 pc/h/ln

S  65.0 mi/h 
D = vp / S 16.3 pc/mi/ln 
LOS B 

Design (N) 
Design LOS 
vp = (V or DDHV) / (PHF x N x fHV 
x fp)

pc/h 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To south of SR 156 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

4/4/2014 
PM Analysis Year 2011 

 

Project Description    Existing 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2249 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 11 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      3.00%       Length 0.50mi 
Driver type adjustment 1.00    Up/Down % 3.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.948 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1211 pc/h/ln

S  65.0 mi/h 
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 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
PM 

 

Highway / Direction of Travel SR 129 Eastbound 
From/To US 101 to Rogge 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         416veh/h  
Opposing direction vol., Vo      327veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.91 
No-passing zone       
100%  
% Trucks and Buses , PT    13 %
% Recreational vehicles, PR       0%
Access points/ mi  6 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.975   0.975 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   469   369 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.0   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   1.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   44.0
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.987    0.987  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   463    364  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   46.6 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   42.7 
Percent time-spent-following, PTSF(%)=BPTSF+f np   70.5 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.28 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   617 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2246 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   14.0 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

4/4/2014 
PM 

 

Highway/Direction to Travel SR 156 Eastbound 
From/To US 101 - Alameda 
Jurisdiction Caltrans  
Analysis Year 2011 

Project Description    Existing  

Oper.(LOS) Des. (N) Plan. (vp)

Flow Inputs 
Volume, V (veh/h) 898 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 8 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 

 fp 1.00  ER 2.0 

 ET 2.5  fHV 0.893 

Speed Inputs Calc Speed Adj and FFS 

 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC (ft)  12.0 
 Access Points, A (A/mi) 1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, BFFS 60.0 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 59.8 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 558 

Speed, S (mi/h)  59.8 

D (pc/mi/ln)  9.3 

LOS A 

Design (N) 
Required Number of Lanes, N 
Flow Rate, vp (pc/h) 
Max Service Flow Rate (pc/h/ln) 
Design LOS 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
PM 

 

Highway / Direction of Travel SR 156 Eastbound 
From/To Alameda to Union 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         854veh/h  
Opposing direction vol., Vo      730veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.90 
No-passing zone       
100%  
% Trucks and Buses , PT           8 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.1 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.992   0.992 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   956   818 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.4   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   39.6
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.0  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    1.000  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   949    811  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   74.4 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   22.2 
Percent time-spent-following, PTSF(%)=BPTSF+f np   86.4 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   E 
Volume to capacity ratio, v/c=Vp/ 1,700   0.56 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   1020 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   3672 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   25.7 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
PM 

 

Highway / Direction of Travel SR 156 Westbound 
From/To Union to SR 25 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         415veh/h  
Opposing direction vol., Vo      240veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.89 
No-passing zone    70% 
% Trucks and Buses , PT    16 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.9   1.9 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.874   0.874 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.93   0.93 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   574   332 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.9   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   44.8
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.5    1.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.926    0.926  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.94    0.94  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   536    310  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   50.4 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   36.6 
Percent time-spent-following, PTSF(%)=BPTSF+f np   73.6 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.34 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   466 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1660 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   10.4 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
Copyright © 2008 University of Florida, All Rights Reserved    HCS+TM   Version 5.5 Generated:  4/8/2014    8:53 AM



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
PM 

 

Highway / Direction of Travel SR 156 Eastbound 
From/To SR 25 to San Felipe 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         251veh/h  
Opposing direction vol., Vo      202veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.89 
No-passing zone    75% 
% Trucks and Buses , PT    16 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.969   0.899 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   291   252 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.5   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   47.0
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.984    0.984  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   287    231  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   30.2 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   55.7 
Percent time-spent-following, PTSF(%)=BPTSF+f np   61.1 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.17 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   134 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   477 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   2.8 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

4/4/2014 
PM 

 

Highway / Direction of Travel SR 156 Eastbound 
From/To San Felipe to SR 152 
Jurisdiction Caltrans 
Analysis Year 2011 

Project Description:   Existing 
 

Input Data

Analysis direction vol., Vd         429veh/h  
Opposing direction vol., Vo      280veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.89 
No-passing zone    70% 
% Trucks and Buses , PT    16 %
% Recreational vehicles, PR       0%
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.969   0.969 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   497   325 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.0   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   45.2
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.984    0.984  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   490    320  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   47.6 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   39.0 
Percent time-spent-following, PTSF(%)=BPTSF+f np   71.3 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.29 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   542 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1931 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   12.0 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To US 101 to Shore Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         1756veh/h  
Opposing direction vol., Vo      1011veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    85% 
% Trucks and Buses , PT    2 % 
% Recreational vehicles, PR       0% 
Access points/ mi  4 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.1 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998   0.998 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   1913   1101 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  0.9   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   1.0   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.0  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   29.7
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.0  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    1.000  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   1909    1099  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   93.0 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   38.3 
Percent time-spent-following, PTSF(%)=BPTSF+f np   117.3 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   F 
Volume to capacity ratio, v/c=Vp/ 1,700   1.13 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   2100 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   7726 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   70.8 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR-25 Northbound 
From/To Shore Rd to Hudner Ln 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 1  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2248 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 2 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 

 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.990 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.7 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1233 

Speed, S (mi/h)  53.7 

D (pc/mi/ln)  23.0 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR-25 Northbound 
From/To Hudner Ln to SR 156 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 1  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2249 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 2 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.990 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.7 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1234 

Speed, S (mi/h)  53.7 

D (pc/mi/ln)  23.0 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR-25 Northbound 
From/To SR 156 to San Felipe Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 1  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2173 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 2 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.990 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  2 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.5 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.4 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1192 

Speed, S (mi/h)  53.4 

D (pc/mi/ln)  22.3 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound
From/To Southside Rd to Fairview Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         297veh/h  
Opposing direction vol., Vo      115veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    50% 
% Trucks and Buses , PT    5 % 
% Recreational vehicles, PR       0% 
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.990   0.966 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   395   157 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.4   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   47.8
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.995    0.995  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   393    152  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   37.4 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   40.1 
Percent time-spent-following, PTSF(%)=BPTSF+f np   66.3 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.23 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   313 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   950 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   6.5 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Southside Rd to Panoche Rd
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         148veh/h  
Opposing direction vol., Vo      108veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    50% 
% Trucks and Buses , PT    5 % 
% Recreational vehicles, PR       0% 
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.966   0.966 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   202   147 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.2   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.2  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   48.3
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.995    0.995  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   196    143  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   21.2 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   49.4 
Percent time-spent-following, PTSF(%)=BPTSF+f np   49.8 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.12 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   258 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   784 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   5.3 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Panoche to Old Airline Hwy 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         253veh/h  
Opposing direction vol., Vo      109veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    30% 
% Trucks and Buses , PT    5 % 
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.990   0.966 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   336   148 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.3   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   48.4
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.995    0.995  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   335    144  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   33.0 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   34.4 
Percent time-spent-following, PTSF(%)=BPTSF+f np   57.1 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.20 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   399 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1214 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   8.2 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Old Airline Hwy to SR 146 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         127veh/h  
Opposing direction vol., Vo      53veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    90% 
% Trucks and Buses , PT    5 % 
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   2.5   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.930   0.930 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.71   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   253   106 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.7   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   48.0
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.8    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962    0.962  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.77    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   226    94  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   23.9 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   48.1 
Percent time-spent-following, PTSF(%)=BPTSF+f np   57.9 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.15 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   551 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1676 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   11.5 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To SR 146 to King City 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         267veh/h  
Opposing direction vol., Vo      79veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    90% 
% Trucks and Buses , PT    5 % 
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.9   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.957   0.930 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.93   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   395   157 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.4   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   45.8
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.5    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.976    0.962  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.94    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   383    140  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   36.7 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   45.2 
Percent time-spent-following, PTSF(%)=BPTSF+f np   69.8 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.23 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   1282 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   3898 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   28.0 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 northbound 
Agency or Company From/To SR 129 to Y Road 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
AM Analysis Year 2035 

 

Project Description    Scenario 1 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  3091 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 9 
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 
Driver type adjustment 1.00    Up/Down %
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.957 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1648 pc/h/ln

S  64.8 mi/h 
D = vp / S 25.5 pc/mi/ln 
LOS C 

Design (N) 
Design LOS 
vp = (V or DDHV) / (PHF x N x fHV 
x fp)

pc/h 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 northbound 
Agency or Company From/To SR 156 to SR 129 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
AM Analysis Year 2035 

 

Project Description     Scenario 1 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2587 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 9 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      -4.00%       Length 1.75mi 
Driver type adjustment 1.00    Up/Down % -4.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.957 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1379 pc/h/ln

S  65.0 mi/h 
D = vp / S 21.2 pc/mi/ln 
LOS C 

Design (N) 
Design LOS 
vp = (V or DDHV) / (PHF x N x fHV 
x fp)

pc/h 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To south of SR 156 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
AM Analysis Year 2035 

 

Project Description     Scenario 1 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2609 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 13 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      3.00%       Length 0.50mi 
Driver type adjustment 1.00    Up/Down % 3.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.939 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1418 pc/h/ln

S  65.0 mi/h 
D = vp / S 21.8 pc/mi/ln 
LOS C 

Design (N) 
Design LOS 
vp = (V or DDHV) / (PHF x N x fHV 
x fp)

pc/h 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR 129 Eastbound 
From/To US 101 to Rogge 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         532veh/h  
Opposing direction vol., Vo      443veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone       
100%  
% Trucks and Buses , PT    17 %
% Recreational vehicles, PR       0% 
Access points/ mi  6 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.967   0.967 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   598   498 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.3   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   1.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   42.7
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.983    0.983  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   588    490  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   56.5 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   36.5 
Percent time-spent-following, PTSF(%)=BPTSF+f np   76.5 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.35 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   781 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2873 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   18.3 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR 156 Westbound 
From/To US 101 - Alameda  
Jurisdiction Caltrans  
Analysis Year 2035 

Project Description    Scenario 1  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2117 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 8 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 2.0 

 ET 2.5  fHV 0.893 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  12.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 60.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 59.8 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1288 

Speed, S (mi/h)  59.8 

D (pc/mi/ln)  21.6 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR 156 Westbound 
From/To Alameda - Union  
Jurisdiction Caltrans  
Analysis Year 2035 

Project Description    Scenario 1  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2377 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 8 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.962 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  12.0 

 Access Points, A (A/mi)  0 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 60.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.0 

 fM (mi/h) 0.0 

 FFS (mi/h) 60.0 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1343 

Speed, S (mi/h)  60.0 

D (pc/mi/ln)  22.4 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR 156 Eastbound 
From/To Union to SR 25 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         760veh/h  
Opposing direction vol., Vo      501veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    70% 
% Trucks and Buses , PT    20 %
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.5   1.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.909   0.909 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.99   0.99 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   918   605 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.7   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   41.3
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.0  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    1.000  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   826    545  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   68.0 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   26.5 
Percent time-spent-following, PTSF(%)=BPTSF+f np   84.0 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   E 
Volume to capacity ratio, v/c=Vp/ 1,700   0.54 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   826 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   3040 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   20.0 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR 156 Westbound 
From/To SR 25 to San Felipe 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         281veh/h  
Opposing direction vol., Vo      238veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    75% 
% Trucks and Buses , PT    20 %
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962   0.877 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   318   295 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.2   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   46.8
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.980    0.980  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   312    264  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   33.2 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   54.5 
Percent time-spent-following, PTSF(%)=BPTSF+f np   62.7 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.19 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   145 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   534 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   3.1 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR 156 Eastbound 
From/To San Felipe to SR 152 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         532veh/h  
Opposing direction vol., Vo      490veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    70% 
% Trucks and Buses , PT    20 %
% Recreational vehicles, PR       0% 
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.980   0.962 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   590   554 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.9   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   43.7
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.980    0.980  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   590    543  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   57.1 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   34.1 
Percent time-spent-following, PTSF(%)=BPTSF+f np   74.9 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.35 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   651 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2394 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   14.9 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To US 101 to Shore Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         1787veh/h  
Opposing direction vol., Vo      1164veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    85% 
% Trucks and Buses , PT    2 % 
% Recreational vehicles, PR       0% 
Access points/ mi  4 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.1 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998   0.998 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   1946   1268 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  0.9   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   1.0   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.0  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   28.2
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.0  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    1.000  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   1942    1265  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   94.1 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   45.2 
Percent time-spent-following, PTSF(%)=BPTSF+f np   121.4 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   F 
Volume to capacity ratio, v/c=Vp/ 1,700   1.14 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   2137 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   7863 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   75.8 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR-25 Southbound 
From/To Shore Rd to Hudner Ln 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 1  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2230 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 1 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.995 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.7 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1218 

Speed, S (mi/h)  53.7 

D (pc/mi/ln)  22.7 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR-25 Southbound 
From/To Hudner Lane to SR-156 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 1  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2232 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 1 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.995 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.7 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1219 

Speed, S (mi/h)  53.7 

D (pc/mi/ln)  22.7 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR-25 Southbound 
From/To SR 156 to San Felipe Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 1  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2267 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 1 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.995 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  2 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.5 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.4 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1238 

Speed, S (mi/h)  53.4 

D (pc/mi/ln)  23.2 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Southside Rd to Fairview Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         308veh/h  
Opposing direction vol., Vo      197veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    50% 
% Trucks and Buses , PT    2 % 
% Recreational vehicles, PR       0% 
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.996   0.986 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   373   241 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.8   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   47.0
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998    0.998  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   372    238  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   37.2 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   46.3 
Percent time-spent-following, PTSF(%)=BPTSF+f np   65.4 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.22 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   297 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   986 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   6.3 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Southside Rd to Panoche Rd
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         308veh/h  
Opposing direction vol., Vo      150veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    50% 
% Trucks and Buses , PT    2 % 
% Recreational vehicles, PR       0% 
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.996   0.986 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   373   183 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.6   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.2  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   46.3
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998    0.998  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   372    181  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   35.8 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   43.2 
Percent time-spent-following, PTSF(%)=BPTSF+f np   64.9 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.22 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   492 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1632 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   10.6 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Panoche to Old Airline Hwy 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         163veh/h  
Opposing direction vol., Vo      123veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    30% 
% Trucks and Buses , PT    2 % 
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.986   0.986 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   199   150 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.3   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   49.5
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998    0.998  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   197    148  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   21.3 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   40.8 
Percent time-spent-following, PTSF(%)=BPTSF+f np   44.5 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.12 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   236 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   782 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   4.8 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Old Airline Hwy to SR 146 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         115veh/h  
Opposing direction vol., Vo      81veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    90% 
% Trucks and Buses , PT    2 % 
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   2.5   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.971   0.971 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.71   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   201   142 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.2   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   47.6
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.8    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.984    0.984  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.77    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   183    129  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   20.0 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   54.9 
Percent time-spent-following, PTSF(%)=BPTSF+f np   52.2 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B
Volume to capacity ratio, v/c=Vp/ 1,700   0.12 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   457 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1518 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   9.6 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To SR 146 to King City 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         126veh/h  
Opposing direction vol., Vo      90veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    90% 
% Trucks and Buses , PT    2 % 
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   2.5   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.971   0.971 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.71   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   220   157 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.4   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   47.1
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.8    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.984    0.984  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.77    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   200    143  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   21.5 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   56.1 
Percent time-spent-following, PTSF(%)=BPTSF+f np   54.3 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.13 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   554 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1840 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   11.8 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To SR 129 to Y Road 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
PM Analysis Year 2035 

 

Project Description    Scenario 1 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  3076 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 11 
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 
Driver type adjustment 1.00    Up/Down %
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.948 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1656 pc/h/ln

S  64.7 mi/h 
D = vp / S 25.6 pc/mi/ln 
LOS C 

Design (N) 
Design LOS 
vp = (V or DDHV) / (PHF x N x fHV 
x fp)

pc/h 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To SR 156 to SR 129 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
PM Analysis Year 2035 

 

Project Description    Scenario 1 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2847 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 11 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      4.00%       Length 1.75mi 
Driver type adjustment 1.00    Up/Down % 4.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 3.0 

 ET 2.9  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.827 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1756 pc/h/ln

S  64.2 mi/h 
D = vp / S 27.3 pc/mi/ln 
LOS D 

Design (N) 
Design LOS 
vp = (V or DDHV) / (PHF x N x fHV 
x fp)

pc/h 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To south of SR 156 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
PM Analysis Year 2035 

 

Project Description    Scenario 1 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2848 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 11 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      3.00%       Length 0.50mi 
Driver type adjustment 1.00    Up/Down % 3.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.948 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1533 pc/h/ln

S  65.0 mi/h 
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 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM Peak 

 

Highway / Direction of Travel SR 129 Eastbound 
From/To US 101 to Rogge 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         587veh/h  
Opposing direction vol., Vo      509veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone       
100%  
% Trucks and Buses , PT    13 %
% Recreational vehicles, PR       0% 
Access points/ mi  6 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.987   0.975 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   646   568 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.0   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   1.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   42.0
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    0.987  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   638    560  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   59.7 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   33.9 
Percent time-spent-following, PTSF(%)=BPTSF+f np   77.7 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.38 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   861 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   3170 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   20.5 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR 156 Eastbond 
From/To US 101 - Alameda 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 1  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 1959 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 8 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 2.0 

 ET 2.5  fHV 0.893 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  12.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 60.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 59.8 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1192 

Speed, S (mi/h)  59.8 

D (pc/mi/ln)  19.9 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR 156 Eastbound 
From/To Alameda - Union  
Jurisdiction Caltrans  
Analysis Year 2035 

Project Description    Scenario 1  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2100 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 8 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.962 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  12.0 

 Access Points, A (A/mi)  0 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 60.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.0 

 fM (mi/h) 0.0 

 FFS (mi/h) 60.0 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1186 

Speed, S (mi/h)  60.0 

D (pc/mi/ln)  19.8 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR 156 Westbound 
From/To Union to SR 25 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         923veh/h  
Opposing direction vol., Vo      632veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    70% 
% Trucks and Buses , PT    16 %
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.5   1.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.926   0.926 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.99   0.99 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   1094   749 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.3   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   39.2
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.0  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    1.000  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   1003    687  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   75.3 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   21.4 
Percent time-spent-following, PTSF(%)=BPTSF+f np   88.0 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   E 
Volume to capacity ratio, v/c=Vp/ 1,700   0.64 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   1003 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   3692 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   25.6 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR 156 Eastbound 
From/To SR 25 to San Felipe 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         373veh/h  
Opposing direction vol., Vo      369veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    75% 
% Trucks and Buses , PT    16 %
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.969   0.969 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   418   414 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.6   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   45.7
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.984    0.984  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   412    408  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   43.7 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   44.0 
Percent time-spent-following, PTSF(%)=BPTSF+f np   65.8 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.25 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   193 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   709 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   4.2 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR 156 Eastbound 
From/To San Felipe to SR 152 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 
 

Input Data

Analysis direction vol., Vd         611veh/h  
Opposing direction vol., Vo      482veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    70% 
% Trucks and Buses , PT    16 %
% Recreational vehicles, PR       0% 
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.984   0.969 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   675   541 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.9   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   43.1
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    0.984  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   664    532  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   60.9 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   31.4 
Percent time-spent-following, PTSF(%)=BPTSF+f np   78.3 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.40 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   747 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2750 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   17.3 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To US 101 to Shore Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         1442veh/h  
Opposing direction vol., Vo      1003veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    85% 
% Trucks and Buses , PT    2 % 
% Recreational vehicles, PR       0% 
Access points/ mi  4 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.1 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998   0.998 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   1571   1092 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  0.9   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   1.0   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.0  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   32.4
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.0  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    1.000  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   1567    1090  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   89.5 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   10.0 
Percent time-spent-following, PTSF(%)=BPTSF+f np   95.4 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   E 
Volume to capacity ratio, v/c=Vp/ 1,700   0.92 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   1724 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   6345 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   53.2 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR-25 Northbound 
From/To Shore Rd to Hudner Ln 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 1 Mitigated  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2733 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 2 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.990 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.7 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1500 

Speed, S (mi/h)  53.3 

D (pc/mi/ln)  28.1 

LOS D 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR-25 Northbound 
From/To Hudner Ln to SR 156 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 1 Mitigated  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2733 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 2 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.990 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.7 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1500 

Speed, S (mi/h)  53.3 

D (pc/mi/ln)  28.1 

LOS D 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR-25 Northbound 
From/To SR 156 to San Felipe Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 1 Mitigated  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2324 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 2 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.990 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  2 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.5 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.4 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1275 

Speed, S (mi/h)  53.4 

D (pc/mi/ln)  23.9 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Southside Rd to Fairview Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         298veh/h  
Opposing direction vol., Vo      115veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    50% 
% Trucks and Buses , PT    5 %
% Recreational vehicles, PR       0%
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.990   0.966 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   396   157 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.4   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   47.8
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.995    0.995  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   394    152  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   37.5 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   40.1 
Percent time-spent-following, PTSF(%)=BPTSF+f np   66.4 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.23 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   314 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   954 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   6.6 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Southside Rd to Panoche Rd
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         148veh/h  
Opposing direction vol., Vo      108veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    50% 
% Trucks and Buses , PT    5 % 
% Recreational vehicles, PR       0% 
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.966   0.966 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   202   147 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.2   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.2  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   48.3
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.995    0.995  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   196    143  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   21.2 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   49.4 
Percent time-spent-following, PTSF(%)=BPTSF+f np   49.8 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.12 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   258 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   784 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   5.3 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Panoche to Old Airline Hwy 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         253veh/h  
Opposing direction vol., Vo      109veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    30% 
% Trucks and Buses , PT    5 % 
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.990   0.966 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   336   148 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.3   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   48.4
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.995    0.995  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   335    144  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   33.0 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   34.4 
Percent time-spent-following, PTSF(%)=BPTSF+f np   57.1 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.20 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   399 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1214 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   8.2 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Old Airline Hwy to SR 146 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         127veh/h  
Opposing direction vol., Vo      53veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    90% 
% Trucks and Buses , PT    5 % 
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   2.5   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.930   0.930 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.71   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   253   106 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.7   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   48.0
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.8    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962    0.962  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.77    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   226    94  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   23.9 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   48.1 
Percent time-spent-following, PTSF(%)=BPTSF+f np   57.9 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.15 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   551 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1676 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   11.5 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
Copyright © 2008 University of Florida, All Rights Reserved    HCS+TM   Version 5.5 Generated:  9/9/2014    9:54 AM



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To SR 146 to King City 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         267veh/h  
Opposing direction vol., Vo      79veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    90% 
% Trucks and Buses , PT    5 % 
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.9   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.957   0.930 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.93   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   395   157 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.4   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   45.8
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.5    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.976    0.962  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.94    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   383    140  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   36.7 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   45.2 
Percent time-spent-following, PTSF(%)=BPTSF+f np   69.8 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.23 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   1282 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   3898 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   28.0 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 northbound 
Agency or Company From/To SR 129 to Y Road 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
AM Analysis Year 2035 

 

Project Description    Scenario 1 Mitigated 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2366 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 9 
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 
Driver type adjustment 1.00    Up/Down %
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.957 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1261 pc/h/ln

S  65.0 mi/h 
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 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 northbound 
Agency or Company From/To SR 156 to SR 129 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
AM Analysis Year 2035 

 

Project Description    Scenario 1 Mitigated 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2103 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 9 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      -4.00%       Length 1.75mi 
Driver type adjustment 1.00    Up/Down % -4.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.957 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1121 pc/h/ln

S  65.0 mi/h 
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 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To south of SR 156 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
AM Analysis Year 2035 

 

Project Description     Scenario 1 Mitigated 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2608 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 13 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      3.00%       Length 0.50mi 
Driver type adjustment 1.00    Up/Down % 3.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.939 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1417 pc/h/ln

S  65.0 mi/h 
D = vp / S 21.8 pc/mi/ln 
LOS C 

Design (N) 
Design LOS 
vp = (V or DDHV) / (PHF x N x fHV 
x fp)

pc/h 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM Peak 

 

Highway / Direction of Travel SR 129 Eastbound 
From/To US 101 to Rogge 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         533veh/h  
Opposing direction vol., Vo      383veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone       
100%  
% Trucks and Buses , PT    17 %
% Recreational vehicles, PR       0%
Access points/ mi  6 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.967   0.967 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   599   430 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.6   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   1.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   42.9
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.983    0.983  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   589    423  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   55.4 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   37.1 
Percent time-spent-following, PTSF(%)=BPTSF+f np   77.0 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.35 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   782 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2878 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   18.2 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR 156 Westbound 
From/To US 101 - Alameda  
Jurisdiction Caltrans  
Analysis Year 2035 

Project Description    Scenario 1 Mitigated  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 1591 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 8 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 2.0 

 ET 2.5  fHV 0.893 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  12.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 60.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 59.8 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 968 

Speed, S (mi/h)  59.8 

D (pc/mi/ln)  16.2 

LOS B 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR 156 Westbound 
From/To Alameda - Union  
Jurisdiction Caltrans  
Analysis Year 2035 

Project Description    Scenario 1 Mitigated  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 1624 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 8 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.962 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  12.0 

 Access Points, A (A/mi)  0 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 60.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.0 

 fM (mi/h) 0.0 

 FFS (mi/h) 60.0 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 917 

Speed, S (mi/h)  60.0 

D (pc/mi/ln)  15.3 

LOS B 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR 156 Eastbound 
From/To Union to SR 25 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 1 Mitigated  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 717 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 14 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 2.0 

 ET 2.5  fHV 0.826 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  12.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 60.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 59.8 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 471 

Speed, S (mi/h)  59.8 

D (pc/mi/ln)  7.9 

LOS A 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR 156 Westbound 
From/To SR 25 to San Felipe 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         277veh/h  
Opposing direction vol., Vo      211veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    75% 
% Trucks and Buses , PT    20 %
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962   0.877 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   313   261 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.4   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   46.9
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.980    0.980  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   307    234  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   31.9 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   54.3 
Percent time-spent-following, PTSF(%)=BPTSF+f np   62.7 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.18 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   143 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   526 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   3.1 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR 156 Westbound
From/To San Felipe to SR 152 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         483veh/h  
Opposing direction vol., Vo      400veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    70% 
% Trucks and Buses , PT    20 %
% Recreational vehicles, PR       0% 
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962   0.962 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   546   452 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.3   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   44.4
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.980    0.980  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   535    443  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   52.7 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   37.2 
Percent time-spent-following, PTSF(%)=BPTSF+f np   73.0 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.32 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   591 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2174 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   13.3 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To US 101 to Shore Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         1496veh/h  
Opposing direction vol., Vo      1162veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    85% 
% Trucks and Buses , PT    2 % 
% Recreational vehicles, PR       0% 
Access points/ mi  4 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.1 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998   0.998 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   1629   1266 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  0.9   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   1.0   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.0  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   30.7
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.0  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    1.000  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   1626    1263  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   91.3 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   9.3 
Percent time-spent-following, PTSF(%)=BPTSF+f np   96.5 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   E 
Volume to capacity ratio, v/c=Vp/ 1,700   0.96 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   1789 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   6582 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   58.3 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR-25 Southbound 
From/To Shore Rd to Hudner Ln 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 1 Mitigated  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2610 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 1 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.995 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.7 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1425 

Speed, S (mi/h)  53.6 

D (pc/mi/ln)  26.6 

LOS D 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR-25 Southbound 
From/To Hudner Lane to SR-156 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 1 Mitigated  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2610 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 1 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.995 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.7 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1425 

Speed, S (mi/h)  53.6 

D (pc/mi/ln)  26.6 

LOS D 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR-25 Southbound 
From/To SR 156 to San Felipe Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 1 Mitigated  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2191 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 1 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.995 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  2 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.5 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.4 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1196 

Speed, S (mi/h)  53.4 

D (pc/mi/ln)  22.4 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Southside Rd to Fairview Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         308veh/h  
Opposing direction vol., Vo      197veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    50% 
% Trucks and Buses , PT    2 % 
% Recreational vehicles, PR       0% 
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.996   0.986 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   373   241 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.8   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   47.0
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998    0.998  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   372    238  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   37.2 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   46.3 
Percent time-spent-following, PTSF(%)=BPTSF+f np   65.4 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.22 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   297 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   986 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   6.3 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Southside Rd to Panoche Rd
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         308veh/h  
Opposing direction vol., Vo      150veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    50% 
% Trucks and Buses , PT    2 % 
% Recreational vehicles, PR       0% 
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.996   0.986 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   373   183 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.6   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.2  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   46.3
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998    0.998  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   372    181  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   35.8 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   43.2 
Percent time-spent-following, PTSF(%)=BPTSF+f np   64.9 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.22 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   492 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1632 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   10.6 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Panoche to Old Airline Hwy 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         163veh/h  
Opposing direction vol., Vo      123veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    30% 
% Trucks and Buses , PT    2 % 
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.986   0.986 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   199   150 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.3   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   49.5
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998    0.998  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   197    148  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   21.3 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   40.8 
Percent time-spent-following, PTSF(%)=BPTSF+f np   44.5 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.12 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   236 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   782 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   4.8 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Old Airline Hwy to SR 146 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         115veh/h  
Opposing direction vol., Vo      81veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    90% 
% Trucks and Buses , PT    2 % 
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   2.5   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.971   0.971 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.71   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   201   142 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.2   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   47.6
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.8    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.984    0.984  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.77    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   183    129  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   20.0 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   54.9 
Percent time-spent-following, PTSF(%)=BPTSF+f np   52.2 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.12 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   457 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1518 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   9.6 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To SR 146 to King City 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         126veh/h  
Opposing direction vol., Vo      90veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    90% 
% Trucks and Buses , PT    2 % 
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   2.5   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.971   0.971 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.71   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   220   157 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.4   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   47.1
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.8    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.984    0.984  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.77    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   200    143  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   21.5 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   56.1 
Percent time-spent-following, PTSF(%)=BPTSF+f np   54.3 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.13 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   554 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1840 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   11.8 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To SR 129 to Y Road 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
PM Analysis Year 2035 

 

Project Description    Scenario 1 Mitigated 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2682 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 11 
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 
Driver type adjustment 1.00    Up/Down %
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.948 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1444 pc/h/ln

S  65.0 mi/h 
D = vp / S 22.2 pc/mi/ln 
LOS C 

Design (N) 
Design LOS 
vp = (V or DDHV) / (PHF x N x fHV 
x fp)

pc/h 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To SR 156 to SR 129 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
PM Analysis Year 2035 

 

Project Description    Scenario 1 Mitigated 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2492 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 11 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      4.00%       Length 1.75mi 
Driver type adjustment 1.00    Up/Down % 4.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 3.0 

 ET 2.9  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.827 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1537 pc/h/ln

S  65.0 mi/h 
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 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To south of SR 156 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
PM Analysis Year 2035 

 

Project Description    Scenario 1 Mitigated 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2849 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 11 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      3.00%       Length 0.50mi 
Driver type adjustment 1.00    Up/Down % 3.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.948 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1534 pc/h/ln

S  65.0 mi/h 
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 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM Peak 

 

Highway / Direction of Travel SR 129 Eastbound 
From/To US 101 to Rogge 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         596veh/h  
Opposing direction vol., Vo      510veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone       
100%  
% Trucks and Buses , PT    13 %
% Recreational vehicles, PR       0% 
Access points/ mi  6 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.987   0.975 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   656   569 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.0   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   1.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   42.0
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    0.987  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   648    562  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   60.2 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   33.3 
Percent time-spent-following, PTSF(%)=BPTSF+f np   78.0 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.39 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   875 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   3218 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   20.9 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR 156 Eastbound 
From/To US 101 - Alameda  
Jurisdiction Caltrans  
Analysis Year 2035 

Project Description    Scenario 1 Mitigated  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 1553 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 8 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 2.0 

 ET 2.5  fHV 0.893 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  12.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 60.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 59.8 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 945 

Speed, S (mi/h)  59.8 

D (pc/mi/ln)  15.8 

LOS B 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR 156 Eastbound 
From/To Alameda - Union  
Jurisdiction Caltrans  
Analysis Year 2035 

Project Description    Scenario 1 Mitigated  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 1663 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 8 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.962 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  12.0 

 Access Points, A (A/mi)  0 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 60.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.0 

 fM (mi/h) 0.0 

 FFS (mi/h) 60.0 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 939 

Speed, S (mi/h)  60.0 

D (pc/mi/ln)  15.6 

LOS B 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR 156 Westbound 
From/To Union to SR 25 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 1 Mitigated  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 866 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 12 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 2.0 

 ET 2.5  fHV 0.847 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  12.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 60.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 59.8 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 555 

Speed, S (mi/h)  59.8 

D (pc/mi/ln)  9.3 

LOS A 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR 156 Eastbound 
From/To SR 25 to San Felipe
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         374veh/h  
Opposing direction vol., Vo      341veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    75% 
% Trucks and Buses , PT    16 %
% Recreational vehicles, PR       0% 
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.969   0.969 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   420   383 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.7   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   45.8
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.984    0.984  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   413    377  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   43.3 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   44.1 
Percent time-spent-following, PTSF(%)=BPTSF+f np   66.3 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.25 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   193 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   711 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   4.2 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR 156 
From/To San Felipe to SR 152 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 1 Mitigated 
 

Input Data

Analysis direction vol., Vd         607veh/h  
Opposing direction vol., Vo      429veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    70% 
% Trucks and Buses , PT    16 %
% Recreational vehicles, PR       0% 
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.984   0.969 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   670   481 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.2   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   43.4
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    0.984  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   660    474  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   60.1 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   32.4 
Percent time-spent-following, PTSF(%)=BPTSF+f np   78.9 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.39 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   742 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2732 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   17.1 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To US 101 to Shore Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         1812veh/h  
Opposing direction vol., Vo      1096veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    85% 
% Trucks and Buses , PT    2 %
% Recreational vehicles, PR       0%
Access points/ mi  4 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.1 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998   0.998 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   1974   1194 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  0.9   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   1.0   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.0  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   28.5
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.0  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    1.000  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   1970    1191  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   94.0 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   41.7 
Percent time-spent-following, PTSF(%)=BPTSF+f np   120.0 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   F 
Volume to capacity ratio, v/c=Vp/ 1,700   1.16 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   2167 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   7973 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   76.0 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR-25 Southbound 
From/To Shore Rd to Hudner Ln 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 2  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 1126 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 2 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.990 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.7 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 618 

Speed, S (mi/h)  53.7 

D (pc/mi/ln)  11.5 

LOS B 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR-25 Southbound 
From/To Hudner Ln to SR 156 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 2  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 1643 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 2 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.990 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.7 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 901 

Speed, S (mi/h)  53.7 

D (pc/mi/ln)  16.8 

LOS B 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR-25 Southbound 
From/To SR 156 to San Felipe Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 2  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 1195 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 2 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.990 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  2 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.5 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.4 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 655 

Speed, S (mi/h)  53.4 

D (pc/mi/ln)  12.3 

LOS B 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Southside Rd to Fairview Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         292veh/h  
Opposing direction vol., Vo      111veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    50% 
% Trucks and Buses , PT    5 %
% Recreational vehicles, PR       0%
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.990   0.966 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   388   151 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.3   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   48.0
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.995    0.995  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   386    147  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   36.9 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   40.3 
Percent time-spent-following, PTSF(%)=BPTSF+f np   66.1 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.23 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   307 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   934 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   6.4 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Southside Rd to Panoche Rd
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         145veh/h  
Opposing direction vol., Vo      106veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    50% 
% Trucks and Buses , PT    5 %
% Recreational vehicles, PR       0%
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.966   0.966 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   197   144 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.1   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.2  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   48.4
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.995    0.995  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   192    140  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   20.8 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   49.3 
Percent time-spent-following, PTSF(%)=BPTSF+f np   49.3 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.12 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   253 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   769 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   5.2 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Panoche to Old Airline Hwy 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         253veh/h  
Opposing direction vol., Vo      109veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    30% 
% Trucks and Buses , PT    5 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.990   0.966 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   336   148 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.3   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   48.4
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.995    0.995  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   335    144  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   33.0 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   34.4 
Percent time-spent-following, PTSF(%)=BPTSF+f np   57.1 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.20 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   399 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1214 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   8.2 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To Old Airline Hwy to SR 146 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         127veh/h  
Opposing direction vol., Vo      53veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    90% 
% Trucks and Buses , PT    5 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   2.5   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.930   0.930 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.71   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   253   106 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.7   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   48.0
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.8    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962    0.962  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.77    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   226    94  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   23.9 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   48.1 
Percent time-spent-following, PTSF(%)=BPTSF+f np   57.9 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.15 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   551 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1676 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   11.5 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To SR 146 to King City 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         267veh/h  
Opposing direction vol., Vo      79veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.76 
No-passing zone    90% 
% Trucks and Buses , PT    5 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.9   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.957   0.930 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.93   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   395   157 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.4   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   45.8
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.5    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.976    0.962  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.94    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   383    140  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   36.7 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   45.2 
Percent time-spent-following, PTSF(%)=BPTSF+f np   69.8 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.23 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   1282 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   3898 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   28.0 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 northbound 
Agency or Company From/To SR 129 to Y Road 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
AM Analysis Year 2035 

 

Project Description    Scenario 2 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2968 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 9 
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 
Driver type adjustment 1.00    Up/Down %
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.957 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1582 pc/h/ln

S  64.9 mi/h 
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 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 northbound 
Agency or Company From/To SR 156 to SR 129 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
AM Analysis Year 2035 

 

Project Description    Scenario 2 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2508 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 9 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      -4.00%       Length 1.75mi 
Driver type adjustment 1.00    Up/Down % -4.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.957 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1337 pc/h/ln

S  65.0 mi/h 
D = vp / S 20.6 pc/mi/ln 
LOS C 

Design (N) 
Design LOS 
vp = (V or DDHV) / (PHF x N x fHV 
x fp)

pc/h 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To south of SR 156 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
AM Analysis Year 2035 

 

Project Description    Scenario 2 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2602 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 13 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      3.00%       Length 0.50mi 
Driver type adjustment 1.00    Up/Down % 3.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.939 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1414 pc/h/ln

S  65.0 mi/h 
D = vp / S 21.8 pc/mi/ln 
LOS C 

Design (N) 
Design LOS 
vp = (V or DDHV) / (PHF x N x fHV 
x fp)

pc/h 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR 129 Eastbound 
From/To US 101 to Rogge 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         525veh/h  
Opposing direction vol., Vo      498veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone       
100%  
% Trucks and Buses , PT    17 %
% Recreational vehicles, PR       0%
Access points/ mi  6 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.967   0.967 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   590   560 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.1   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   1.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   42.5
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.983    0.983  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   580    551  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   56.6 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   36.4 
Percent time-spent-following, PTSF(%)=BPTSF+f np   75.3 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.35 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   770 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2835 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   18.1 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR 156 Westbound 
From/To US 101 - Alameda  
Jurisdiction Caltrans  
Analysis Year 2035 

Project Description    Scenario 2  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2042 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 8 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 2.0 

 ET 2.5  fHV 0.893 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  12.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 60.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 59.8 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1242 

Speed, S (mi/h)  59.8 

D (pc/mi/ln)  20.8 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
AM 

 

Highway/Direction to Travel SR 156 Westbound 
From/To Alameda - Union  
Jurisdiction Caltrans  
Analysis Year 2035 

Project Description    Scenario 2  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2290 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 8 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.962 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  12.0 

 Access Points, A (A/mi)  0 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 60.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.0 

 fM (mi/h) 0.0 

 FFS (mi/h) 60.0 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1294 

Speed, S (mi/h)  60.0 

D (pc/mi/ln)  21.6 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR 156 Westbound 
From/To Union to SR 25 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         748veh/h  
Opposing direction vol., Vo      385veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    70% 
% Trucks and Buses , PT    20 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.5   1.9 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.909   0.847 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.99   0.93 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   903   531 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.0   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   41.6
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    0.909  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    0.94  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   813    490  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   67.2 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   27.1 
Percent time-spent-following, PTSF(%)=BPTSF+f np   84.1 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   E 
Volume to capacity ratio, v/c=Vp/ 1,700   0.53 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   813 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2992 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   19.5 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR 156 Westbound 
From/To SR 25 to San Felipe 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         290veh/h  
Opposing direction vol., Vo      254veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    75% 
% Trucks and Buses , PT    20 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962   0.962 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   328   287 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.3   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   46.7
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.980    0.980  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   322    282  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   34.5 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   53.8 
Percent time-spent-following, PTSF(%)=BPTSF+f np   63.2 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.19 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   150 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   551 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   3.2 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
AM 

 

Highway / Direction of Travel SR 156 Westbound 
From/To San Felipe to SR 152 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         498veh/h  
Opposing direction vol., Vo      438veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    70% 
% Trucks and Buses , PT    20 %
% Recreational vehicles, PR       0%
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962   0.962 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   563   495 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.1   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   44.2
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.980    0.980  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   552    486  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   54.4 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   36.4 
Percent time-spent-following, PTSF(%)=BPTSF+f np   73.8 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.33 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   609 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   2241 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   13.8 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To US 101 to Shore Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         1841veh/h  
Opposing direction vol., Vo      1290veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    85% 
% Trucks and Buses , PT    2 %
% Recreational vehicles, PR       0%
Access points/ mi  4 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.1 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998   0.998 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   2005   1405 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  0.7   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   1.0   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.0  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   26.8
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.0  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    1.000  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   2001    1402  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   94.9 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   9.5 
Percent time-spent-following, PTSF(%)=BPTSF+f np   100.5 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   F 
Volume to capacity ratio, v/c=Vp/ 1,700   1.18 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   2201 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   8100 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   82.1 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR-25 Northbound 
From/To Shore to Hudner Lane 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 2  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 1402 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 1 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.995 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.7 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 765 

Speed, S (mi/h)  53.7 

D (pc/mi/ln)  14.3 

LOS B 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR-25 Northbound 
From/To Hudner Lane to SR-156 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 2  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2018 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 1 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.995 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.7 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1102 

Speed, S (mi/h)  53.7 

D (pc/mi/ln)  20.5 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR-25 Southbound 
From/To SR 156 to Wright Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description    Scenario 2  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 1565 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 1 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.995 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  7.0 

 Access Points, A (A/mi)  2 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 55.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 1.1 

 fA (mi/h) 0.5 

 fM (mi/h) 0.0 

 FFS (mi/h) 53.4 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 854 

Speed, S (mi/h)  53.4 

D (pc/mi/ln)  16.0 

LOS B 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Southside Rd to Fairview Rd 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         301veh/h  
Opposing direction vol., Vo      191veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    50% 
% Trucks and Buses , PT    2 %
% Recreational vehicles, PR       0%
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.996   0.986 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   364   233 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.8   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   47.1
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998    0.998  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   363    231  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   36.3 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   46.9 
Percent time-spent-following, PTSF(%)=BPTSF+f np   65.0 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.21 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   290 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   963 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   6.2 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Southside Rd to Panoche Rd
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         305veh/h  
Opposing direction vol., Vo      148veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    50% 
% Trucks and Buses , PT    2 %
% Recreational vehicles, PR       0%
Access points/ mi  2 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.2   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.996   0.986 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   369   181 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.6   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.2  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   46.3
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998    0.998  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   368    179  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   35.5 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   43.2 
Percent time-spent-following, PTSF(%)=BPTSF+f np   64.6 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   C 
Volume to capacity ratio, v/c=Vp/ 1,700   0.22 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   487 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1617 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   10.5 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Panoche to Old Airline Hwy 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         163veh/h  
Opposing direction vol., Vo      123veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    30% 
% Trucks and Buses , PT    2 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.7   1.7 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.986   0.986 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   199   150 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.3   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   49.5
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.1    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.998    0.998  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   197    148  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   21.3 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   40.8 
Percent time-spent-following, PTSF(%)=BPTSF+f np   44.5 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.12 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   236 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   782 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   4.8 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Southbound 
From/To Old Airline Hwy to SR 146 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         115veh/h  
Opposing direction vol., Vo      81veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    90% 
% Trucks and Buses , PT    2 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   2.5   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.971   0.971 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.71   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   201   142 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.2   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   47.6
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.8    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.984    0.984  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.77    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   183    129  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   20.0 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   54.9 
Percent time-spent-following, PTSF(%)=BPTSF+f np   52.2 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.12 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   457 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1518 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   9.6 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR-25 Northbound 
From/To SR 146 to King City 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         126veh/h  
Opposing direction vol., Vo      90veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.83 
No-passing zone    90% 
% Trucks and Buses , PT    2 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   2.5   2.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.971   0.971 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.71   0.71 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   220   157 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  3.4   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   1.3   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   47.1
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.8    1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.984    0.984  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   0.77    0.77  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   200    143  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   21.5 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   56.1 
Percent time-spent-following, PTSF(%)=BPTSF+f np   54.3 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   B 
Volume to capacity ratio, v/c=Vp/ 1,700   0.13 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   554 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   1840 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   11.8 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To SR 129 to Y Road 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
PM Analysis Year 2035 

 

Project Description    Scenario 2 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  3005 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 11 
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 
Driver type adjustment 1.00    Up/Down %
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.948 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1617 pc/h/ln

S  64.8 mi/h 
D = vp / S 24.9 pc/mi/ln 
LOS C 

Design (N) 
Design LOS 
vp = (V or DDHV) / (PHF x N x fHV 
x fp)

pc/h 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To SR 156 to SR 129 
Date Performed Jurisdiction District 5  
Analysis Time Period 

  

5/22/2014 
PM Analysis Year 2035 

 

Project Description    Scenario 2 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2826 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 11 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      4.00%       Length 1.75mi 
Driver type adjustment 1.00    Up/Down % 4.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 3.0 

 ET 2.9  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.827 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1743 pc/h/ln

S  64.3 mi/h 
D = vp / S 27.1 pc/mi/ln 
LOS D 

Design (N) 
Design LOS 
vp = (V or DDHV) / (PHF x N x fHV 
x fp)

pc/h 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst Highway/Direction of Travel U.S. 101 southbound 
Agency or Company From/To south of SR 156 
Date Performed 

  

5/22/2014 Jurisdiction District 5  
Analysis Time Period  PM Analysis Year 2035 
 

Project Description    Scenario 2 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs 
Volume, V  2839 veh/h Peak-Hour Factor, PHF 0.98 
AADT veh/day %Trucks and Buses, PT 11 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D  veh/h Grade      3.00%       Length 0.50mi 
Driver type adjustment 1.00    Up/Down % 3.00 
 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.948 

Speed Inputs Calc Speed Adj and FFS 
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 0.50 I/mi 
Number of Lanes, N 2 
FFS (measured) 65.0 mi/h 
Base free-flow Speed, BFFS mi/h 

 fLW mi/h 
 fLC mi/h 
 fID mi/h 
 fN mi/h 
 FFS 65.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS) 
vp = (V or DDHV) / (PHF x N x fHV 
x fp) 1528 pc/h/ln

S  65.0 mi/h 
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 
S  mi/h 
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 - Exhibits23-8, 23-10    fLW - Exhibit 23-4 
ET - Exhibits 23-8, 23-10, 23-11    fLC - Exhibit 23-5 
fp - Page 23-12   fN - Exhibit 23-6 
LOS, S, FFS, vp - Exhibits 23-2, 23-3   fID - Exhibit 23-7 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR 129 Eastbound 
From/To US 101 to Rogge 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         579veh/h  
Opposing direction vol., Vo      500veh/h 

 Class I highway     Class 
II highway 

 Terrain     Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone       
100%  
% Trucks and Buses , PT    13 %
% Recreational vehicles, PR       0%
Access points/ mi  6 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.1   1.2 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.0   1.0 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.987   0.975 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   1.00   1.00 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   638   558 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  2.1   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   1.5   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   53.5  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   42.1
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.1  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    0.987  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   629    551  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   59.2 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   34.4 
Percent time-spent-following, PTSF(%)=BPTSF+f np   77.5 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   D 
Volume to capacity ratio, v/c=Vp/ 1,700   0.38 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   850 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   3127 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   20.2 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR 156 Eastbound 
From/To US 101 - Alameda  
Jurisdiction Caltrans  
Analysis Year 2035 

Project Description    Scenario 2  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 1948 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 8 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 2.0 

 ET 2.5  fHV 0.893 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  12.0 

 Access Points, A (A/mi)  1 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 60.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.3 

 fM (mi/h) 0.0 

 FFS (mi/h) 59.8 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1185 

Speed, S (mi/h)  59.8 

D (pc/mi/ln)  19.8 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

General Information Site Information
Analyst 
Agency or Company 
Date Performed 
Analysis Time Period 

  

5/22/2014 
PM 

 

Highway/Direction to Travel SR 156 Eastbound 
From/To Alameda - Union  
Jurisdiction Caltrans  
Analysis Year 2035 

Project Description    Scenario 2  

Oper.(LOS) Des. (N) Plan. (vp) 
Flow Inputs 
Volume, V (veh/h) 2082 Peak-Hour Factor, PHF 0.92 
 AADT(veh/h) %Trucks and Buses, PT 8 
Peak-Hour  Prop of AADT 
(veh/d) %RVs, PR 0 

Peak-Hour Direction Prop, D General Terrain: Level 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

Number of Lanes 2 

Calculate Flow Adjustments 
 fp 1.00  ER 1.2 

 ET 1.5  fHV 0.962 

Speed Inputs Calc Speed Adj and FFS 
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearance, LC 
(ft)  12.0 

 Access Points, A (A/mi)  0 
 Median Type, M Divided 
 FFS (measured)  
 Base Free-Flow Speed, 
BFFS 60.0 
 

 fLW (mi/h) 0.0 

 fLC (mi/h) 0.0 

 fA (mi/h) 0.0 

 fM (mi/h) 0.0 

 FFS (mi/h) 60.0 

Operations Design

Operational (LOS) 
Flow Rate, vp (pc/h/ln) 1176 

Speed, S (mi/h)  60.0 

D (pc/mi/ln)  19.6 

LOS C 

Design (N) 
Required Number of Lanes, N

Flow Rate, vp (pc/h) 
Max Service Flow Rate 
(pc/h/ln)
Design LOS 
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst
Agency or Company
Date Performed
Analysis Time Period

  

5/22/2014 
PM 

 

Highway / Direction of Travel SR 156 Eastbound 
From/To Union to SR 25 
Jurisdiction Caltrans 
Analysis Year 2035 

Project Description:   Scenario 2 
 

Input Data

Analysis direction vol., Vd         901veh/h  
Opposing direction vol., Vo      661veh/h 

 Class I highway     Class 
II highway 

 Terrain          Level  
 Rolling 
Grade Length       mi        Up/down   
Peak-hour factor, PHF            0.92 
No-passing zone    70% 
% Trucks and Buses , PT    16 %
% Recreational vehicles, PR       0%
Access points/ mi  1 

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15)   1.5   1.5 
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17)   1.1   1.1 
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.926   0.926 
Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13)   0.99   0.99 
Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG)   1068   784 

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, SFM     mi/h 
Observed volume3, Vf    veh/h
Free-flow speed, FFSd  FFS=SFM+0.00776(Vf/ fHV )  mi/h
Adjustment for no-passing zones, fnp    (Exhibit 20-19)  1.2   mi/h
 

Base free-flow speed3, BFFSFM
  55.0  
mi/h

Adj. for lane width and shoulder width,3 fLS(Exh 
20-5)   0.0   mi/h

Adj. for access points3, fA (Exhibit 20-5)   0.3   mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA)   54.8  
mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp   39.2
mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16)   1.0    1.0  
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16)   1.0    1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000    1.000  
Grade adjustment factor1, fG (Exhibit 20-8 or 20-14)   1.00    1.00  
Directional flow rate2, vi(pc/h)=Vi/(PHF*fHV* fG)   979    718  
Base percent time-spent-following4, BPTSF(%)=100(1-eav

d
b )   74.8 

Adj. for no-passing zone, fnp (Exhibit. 20-20)   21.4 
Percent time-spent-following, PTSF(%)=BPTSF+f np   87.2 
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4)   E 
Volume to capacity ratio, v/c=Vp/ 1,700   0.63 
Peak 15-min veh-miles of travel, VMT15 (veh- mi)=0.25Lt(V/PHF)   979 
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   3604 
Peak 15-min total travel time, TT15(veh-h)=VMT15/ATS   25.0 
Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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